Google 


This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 

to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 

to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 

are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  maiginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 

publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  tliis  resource,  we  liave  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 
We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  fivm  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attributionTht  GoogXt  "watermark"  you  see  on  each  file  is  essential  for  in  forming  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liabili^  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.   Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 

at|http: //books  .google  .com/I 


ANNUAL  REPORTS 


l\^7rr 


OF  THB 


WAE   DEPAKTMENT 


FOR   THE 


FISCAL  YEAR  ENDED  JUNE  30,  1902. 


REPORT  OF  THE 

CHIEF   OF   ENGINEERS. 

PART    2, 


WASHINGTON: 

GOVERNMENT   PRINTING   OFFICE. 

1902. 


APPENDIXES 


TO  THE 


REPORT  OF  THE  CHIEF  OF  ENGINEERS, 


UNITED  STATES  ARMY. 


(CONTINUED.) 


APPENDIX  H, 


IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  NEW  YORK  ON  LONG 
ISLAND  SOUND  AND  ON  THE  SOUTHERN  SHORE  OF  LONG  ISLAND, 
AND  OF  RIVERS  AND  HARBORS  IN  NORTHERN  NEW  JERSEY  AND 
DELAWARE. 


REPORT  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1902,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS.  OFFICERS  IN  CHARGE, 
LIEUT.  COL.  C.  W.  RAYMOND  AND  CAFT.  SPENCER  COSBY,  CORPS 
OF  ENGINEERS. 
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Port  Chester  Harbor,  New  York. 

Mamaroneck  Harbor,  New  York. 

Larchmont  Harbor,  New  York. 

Bronx  River,  New  York. 

East  Chester  Creek,  New  York. 

Mattituck  Harbor,  New  York. 

Port  Jefferson  Harbor,  New  York. 

Huntington  Harbor,  New  York. 

Glen  Cove,  New  York. 

Flushing  Bay,  New  York. 

Canarsie  Bay,  New  York. 

Browns  Creek,  Sayville,  Long  Is- 
land, New  York. 

Patchogue  River,  New  York. 

Passaic  River,  New  Jersey. 

Arthur  Kill,  or  Staten  Island  Sound 
and  channel  between  Staten  Is- 
land and  New  Jersey. 

Raritan  Bay,  New  Jersey. 

Harbor  at  Keyx)ort,  New  Jersey. 


18.  Matawan  Creek,  New  Jersey. 

19.  Raritan  River,  New  Jersey. 

20.  South  River,  New  Jersey. 

21.  Elizabeth  River,  New  Jersey. 

22.  Shoal  Harbor  and  Compton  Creek, 

New  Jersey. 

23.  Shrewsbury  River,  New  Jersey. 

24.  Manasquan   (Squan)    River,    New 

Jersey. 

25.  Delaware  River,  New  Jersey  and 

Pennsylvania. 

26.  Construction  of  iron  pier  in  Dela- 

ware Bay,  near  Lewes,  Delaware. 

27.  Delaware  Brei^w^ater,  Delaware. 

28.  Construction  of  harbor  of  refuge, 

Delaware  Bay,  Delaware. 

29.  Removing  sunken  vessels  or  craft 

obstructing  or  endangering  navi- 
gation. 


HARBOR  LINES. 


30.  Delaware  River  in  front  of  League  Island  Navy- Yard. 


Engineer  Office,  U.  S.  Army, 

Philadelphia,  Pa.,  July  19,  1902, 

GENERAL:  I  have  the  honor  to  transmit  herewith  the  annual  reports 
upon  the  works  of  river  and  harbor  improvement  under  my  charge 
♦     ♦    ♦    fQj.  ^iig  fiscal  year  ending  June  30,  1902. 
Very  respectfully,  your  obedient  servant, 

Spencer  Cosby, 
Captain,  Corps  of  Engineers 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers,  U.  S.  A. 

eng  1902 63  »93 
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H  I. 

IMPROVEMENT  OF  PORT  CHESTER  HARBOR.  NEW  YORK. 

[This  work  was  in  the  charge  of  Col.  S.  M.  Mansfield,  Corps  of  Engineers,  to  Januarv  HI,  Wti,  and 
in  the  charge  of  Lient.  Col.  C.  W.  Rasrmond,  Corps  of  Engineers,  from  Janaar>'  til  to  Jane  li. 
1902.] 

*  *  *  Detailed  description  of  the  harbor  and  of  jirojec'ts  for  its 
improvement  are  printed  in  the  Annual  Report  of  the  Chief  of  Enjifi- 
neers  for  1897,  page  1084. 

*♦♦♦♦♦  ♦ 

OPERATIONS  DURING  THE   PAST  FISCAL   YEAR. 

Nothing  in  furtherance  of  the  project  has  l)eon  done  during  the 
fiscal  year,  the  available  funds  being  insufficient  to  secure  any  prac- 
tical results  at  a  reasonable  cost. 

♦  ♦  ♦  4c  ♦  ♦  ♦ 

PROPOSED   OPERATIONS. 

The  available  funds  and  the  appropriation  of  June  13,  1902,  will  be 
applied  to  completing  and  maintaining  the  projected  channel. 

Money  statement. 

July  1, 1901,  balance  unexpended $2,140.29 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13, 1902.      5, 000. 00 

Jnly  1,  1902,  balance  unexpended 7,140.29 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1904,  in  addition  to  the  balance  unexpended  July  1,  1902,  for  main- 


tenance of  improvement 5, 000. 00 

ibmitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 

By  act  of—  |  By  act  of— 

June  10, 1872 $12,000            June  3,  1896 $5,000 

August2,  1882...   15,000            March  3,  1899 25,000 

August  11,  1888 5,000  '■         June  13,  1902 5,000 

September  19,  1890 5, 000  

July  13,1892 5,000  ,             Total 82,000 

August  18,  1894 5,000  | 


COMMERCIAL  STATISTICS. 

Vessels  employed  in  trade  in  1901. 


Claas. 


Steam 

Sail 

Bargree,  etc 


Trips    ' 


i^.       Tonnage.    -   Draft. 


i.eoo 

100 
600 


Tom.  Feet. 

Wtoa68  4t<>10 

4  to  000  4  to  i:) 

lOOtoSOO  5toU) 
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Freight  received  and  shipped  by  water,  1901. 

Tons. 

Fuel • - - -- 61,500 

Building  material 186,000 

General  merchandise 80, 000 

Total 327,500 

Estimated  value  of  1901  tonnage,  $9,118,000. 


H  2. 

IMPROVEMENTS  OF  MAMARONECK  HARBOR.  NEW  YORK. 

[This  work  was  in  the  charge  of  Col.  S.  M.  Mansfield,  Corps  of  Engineers,  to  January  31, 1902, 
and  in  the  charge  of  Lieut.  Col.  C.  W.  Raymond,  Corps  of  Engineers,  from  January  31  to  June 

12, 1902.] 

*  *  *  Detailed  description  of  the  harbor  and  project  for  its 
improvement  are  printed  in  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  1900,  page  1381. 

^P  ^P  ^n  ^r  ^n  ^n  ^n 

OPERATIONS   DURING   THE   LAST   FISCAL   YEAR. 

Nothing  in  furtherance  of  the  project  has  been  done  during  the  fis- 
cal year,  owing  to  the  lack  of  sufficient  funds. 

*  *  *  *  *  '      *  ♦    ^>^- 

PROPOSED   OPERATIONS. 

The  appropriation  of  June  13,  1902,  will  be  applied  to  widening  the 
channel  to  100  feet,  in  accordance  with  the  project. 

Money  statement, 

Jnly  1 ,  1901 ,  balance  unexpended $88. 20 

Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1902.      6, 000. 00 

6, 088. 20 
June  30,  1902,  amount  exi)ended  during  fiscal  year 48. 60 


July  1,  1902,  balance  unexpended 6,039.60 


Amount  (estimated)  required  for  completion  of  existing  project 5, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30.  1904,  in  addition  to  the  balance  imexpended  July  1,  1902 5, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
L    June  4, 1897. 


APPROPRIATIONS. 


By  act  of —  ;  By  act  of — 

August  2, 1882 $15,000  June  13, 1902 $6,000 

June  3, 1 896 10 ,  000 


March  8,1899 7,000 


Total --.-     38,000 
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COMMERCIAL  STATIKTICH. 

Freight  handled,  1901. 

Tom. 

Coal 3,215 

Building  materials 9, 990 

General  nierchandifie 7, 50() 


Total 20,705 

Vessels  engaged  in  the  commerce  for  1901. 


Clam. 

— 

Trlpfl    < 
made. 

162 

2 

27 

Draft  when 
loaded. 

Ffd. 
7to9 
5to6 
6to6t 

Tonnage. 

At(>ATni>n( 

Tim*. 
nO  to  125 

Hail  voflHelH 

50  to  IM 

Barges 

2.10 

The  value  of  the  commerce  for  1901  wafl  $51,598. 


H  3. 

IMPROVEMENT  OF  LARCHMONT  HARBOR.  NEW  YORK. 

[ThlH  work  waM  in  the  charge  of  Col. S.  M.  Mansfield,  Corptt  of  Enginecrn,  to  Januan-  31.  1902.  and  in 
the  charge  of  Lieat.  Col.  C.  W.  Raymond,  Corpo  of  Engineers,  from  January  31  to  June  12, 1902.] 

*  *  "'  Detailed  description  of  the  harbor  and  of  the  present  and 
previous  projects  for  its  improvement  are  printed  in  Annual  Report 
of  the  Chief  of  Engineers  for  1900,  pages  1383-1387. 


Ol'ERATIONS   DURINO   THE   PAST   FI8CAI.  YEAR. 

At  the  beginning  of  the  year  work  was  in  progress  under  a  contract 
with  the  Anderson-Murphy  Company,  of  New  York  City,  for  the* 
delivery  of  about  83,000  tons  of  stone  in  the  breakwater,  at  54  cents 
per  ton;  f)8,984  tons  had  been  delivered,  and  1,320  linear  feet  of 
breuk water  partly  built. 

Work  was  continued  to  Octo}>er  21,  1901,  upon  which  date  the  con- 
tract was  completed.  The  amount  of  stone  delivered  this  year  was 
13,967  tons,  and  the  breakwater  was  extended  90  feet  and  widened 
throughout  its  whole  length. 

The  total  amount  of  stone  delivered  under  this  contract  was  82,951 
tons,  and  the  total  length  of  the  breakwater  built  was  1,410  feet. 

The  breakwater  was  built  with  side  slopes  of  1  on  1  to  a  height  of 
10  feet  above  the  plane  of  mean  low  water,  or  2i  feet  above  high 
water.  The  top  was  made  5  feet  in  width,  except  at  the  outer  end, 
where  for  a  length  of  25  feet  it  was  made  10  feet  wide  and  4  feet 
higher  than  the  general  level  of  the  work,  to  serve  as  a  foundation  for 
a  fight  maintained  by  the  Light-House  Establishment. 

PRESENT   CONDITION   OF   IMPROVEMENT. 

Under  a  previous  project  Umbrella  bn»akwater  and  Huron  break- 
water \v(»ro  built  to  lengths  of  74  and  <*»4  f(»et,  respectively. 

Under  tlio  present  project  the  breakwater  off  Long  Beach  Point  has 
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been  built  to  a  len^h  of  l,4lo  feet,  with  mdo  Hlopes  of  1  on  1  and  top 
width  of  5  foot.  Its  height  is  lo  fo(»t  above  low-water  pkne.  Th4» 
outer  end  for  a  length  of  25  feet  is  10  feet  wide  and  14  feet  above  low 
water.    A  light  is  maintained  there  bv  th(i  Light-I  louse  Establishment. 

PR<)l»C)8Er)   OI»KRATI<)NS. 

Appropriation  of  June  13,  1902,  will  be  applied  to  the  eompU^lion 
and  maintenance  of  the  breakwater  oif  Long  Beach  Point  and  to  the 
removal  of  Huron  rock  and  breakwater. 

Mouir.y  Hi  a  tt-nt  ini, 

July  1,  1901,  l)alance  unexpendwl $13,273.07 

Amount  appropriate<l  by  nver  an<l  harbor  a<'t  appn)V(Hl  June  13,  \\¥^1. . .     10, 000. 00 

23, 273. 07 
June  30,  1902,  amount  expende<l  duriiij?  fiwal  y<Mir 13, 273. 07 

July  1,  1902,  l)alan('i'  unexi)endtMl 10, 000. 00 

I  Amount  (estimated)  ivquionl  for  completion  of  existing  project 48, 000. 00 
Amount  that  can  be  i)roHtably  ext)en(i(Hl  in  fiHcal  vear  (uidin^  June  30, 
1904,  in  addition  to  the  ImlanctJ  unexiH'ndiHi  July  1,  1902 48,IKX).00 
Submitted  in  compliance  with  nxpiirements  of  Hun<lrv  civil  a<*t  of  June 
4, 1897. 


APPROPRIATIONS. 

By  act  of — 

September  19,  1890 $6,000 

March  3,  1899 50,000 

Jimel3,  1902 10,000 

Total (^,000 


CONTRACT    IN    KORtT3. 

Name  of  contractor:  Ander8on-Mnri)hy  C'oiupany. 
Date  of  contract:  June  8, 1900. 
Date  of  approval:  Juije  27,  1900. 
Date  of  commencement:  On  or  before  July  27,  IJKK). 
Date  of  completion:  On  or  before  June  1,  1901. 
Extended  to  October  21,  1901,  when  contract  was  completed. 
Furnishing  and  placing  83,000  tons,  more  or  less,  of  riprap  stone  for  breakwater, 
at  54  cents  per  gross  ton. 


(•OMMKRCIAL   STATISTIO*. 

Number  of  vessels  other  than  yachts  entering  harbor  of  refuge,  or  for  the 

night,  during  1901  (estimat^il ) 850 

Draft  of  sucli  vessels f«H»t . .      4  to    18 

Tonnage  of  such  vessels tons. .  100  to  500 

Freiyhi  discharged  in  lAirrhmont  Ifarftor  in  1901. 

Number  of  cargoes 150 

Amount  in  tons 15, 500 
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]'€sseli<  oinied  hu  the  lAirrhimmt  Yncht  Cluh. 
[Draft,  fnnn  3  to  22  fwt;  toniiHKe,  from  3  to  000  Urns.] 

Steamers 86 

Schoonere 51 

Sloops 160 

Smaller  boatH 66 

Total 363 


H  4. 

IMPROVEMENT  OF  BRONX  RIVER,  NEW  YORK. 

rhis  work  was  in  the  charge  of  Col.  S.  M.  Mansfield,  Cor]w  of  Engineers,  to  Jantinry  31,  1902,  and  in 
thechargeofLieut.Col.C.W.  Raymond. CorpsofEnxineers,  fromJanuarySl to  Junel2,1902.]    ♦   ♦   • 


Detailed  history  of  this  improvement  wa.s  printed  in  annual  report 
for  19CX),  pages  1389  to  1391. 

OPERATIONS   DURING   THE   PAST   FISCAL   YEAR. 

The  available  funds  were  not  sufficient  to  attempt  any  extensive 
work.  Opemtions  this  year  have  been  directed  toward  the  removal 
from  the  river  of  a  rock  ledge,  estimated  to  contain  about  lii5  cubic 
yards,  on  the  west  side  of  the  railroad  bridge.  This  was  a  serious 
obstruction  and  reduced  the  low- water  navigable  width  of  the  channel 
to  20  feet,  and  was  the  subject  of  frequent  complaints.  The  draw  of 
the  bridge  swings  over  this  ledge,  and  work  could  onty  be  carried  on 
at  intervals,  which  made  it  ditficult  and  expensive.  In  June,  1901, 
proposals  were  invited  for  this  work.  One  bid  only  was  received;  the 
price — $18  per  cubic  3ard — was  considered  excessive  and  was  not 
accepted.  Subsequently  an  offer  by  Mr.  Edwin  L.  Smart  to  do  the 
work  for  $16  per  cubic  yard  was  acc^epted,  but  the  contractor  failed 
after  removing  42  cubi(^  yards  in  September  and  October,  1901.  In 
March,  April,  and  May,  1902,  76  cubic  yards  were  removed  by  the 
Anderson-Muq)hy  Company,  under  offer  dated  February  14,  1902,  to 
finish  the  work  for  $12  per  cubic  yard.  They  also  stopped  work  before 
completion,  but  succeeded  in  increasing  the  width  or  the  channel  to 
45  feet,  with  low-water  depth  of  from  1  to  2  feet.  The  ledge  is  prob- 
abh-  all  broken  up  to  plane  of  projected  depth  and  can  be  dredged 
out  at  some  future  time  when  more  funds  are  available.  The  total 
amount  of  rock  removed  from  this  ledge  was  118  cubic  yards. 

1»RESENT   CONDITION   OF   IMPROVEMENT. 

Thirteen  ledges  lying  within  the  projected  50-foot  channel  above 
Dongan  street,  and  mostly  in  the  vicinity  of  Westchester  avenue 
Bridge  and  the  railroad  bridge,  have  been  removed  to  depths  of  6  feet 
at  mean  low  water.  The  ledge  at  the  railroad  bridge  has  been  removed 
to  depths  of  from  1  to  2  feet  and  broken  to  4  feet  depth,  and  part  of 
a  reef  of  rocks  and  bowlders  near  the  Dye  Works  dock  and  the  head 
of  navigation  has  \won  removed.  The  depth  of  the  unimproved  chan- 
nel up  to  Dongan  street  is  3  feet  or  more  at  mean  low  water,  and  the 
bottom  is  mua  and  sand.  Above  Dongan  street  depths  of  from  3  to 
6  feet  can  be  carried  to  the  railroad  })riclge;  above  the  railroad  bridge, 
except  where  rock  has  been  removed  to  6  feet,  the  unimproved  chan- 
nel IS  from  0  to  2i  feet  in  depth.  The  rock  removal  required  under 
the  project  is  nearly  completed. 
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PROPOSED   OPERATIONS. 

The  available  funds  and  the  appropriation  of  June  13,  1902,  will  be 
applied  to  removing  rock  obstruction  and  to  dredging. 

Money  Htatefmetit, 

July  1,  1901,  balance  unexpended $3,819.92 

June  30,  1902,  amount  expended  during  fiscal  year 2, 345. 91 

July  1,  1902,  balance  unexpended «1, 474. 01 


Amount  (estimated )  required  for  completion  of  existing  project 55, 985. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1904,  in  addition  to  the  balance  unexpended  July  1,  1902 55, 985. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 


APPROPRIATIONS. 


By  act  of- 

Juneo,  1896 $10,000 

March  3,  1899 20,000 

Total «30,000 


COMMERCIAL  STATISTICS. 

Tons. 

Coal 99,000 

Lumber 4, 000 

Building  material 50, 000 

General  merchandise 15, 000 

Total 168,000 

The  above  freight  is  carried  in  steamers,  sailing  vessels,  and  barges  having  a  ton- 
nage of  from  85  to  300  tons  and  a  draft  of  from  4  to  6  feet. 


H  '5. 

IMPROVEMENT  OF  EAST  CHESTER  CREEK,  NEW  YORK. 

[This  work  was  in  the  charge  of  Col.  S.  M.  Mansfield,  C!orps  of  Engineers,  to  January  31, 1902,  and  in 
the  charge  of  Lieut.  Col.  C.  W.  Raymond,  Corps  of  Engineers,  from  January  31  to  June  12, 1902.] 

*  *  *  Detailed  descriptions  of  the  stream  and  of  the  project  for 
improvement  are  printed  in  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  1897,  pages  1089-1090,  and  for  1900,  page  1387. 

»  ****** 

OPERATIONS   DURING   THE   PAST   FISCAL  YEAR. 

No  work  was  done  owing  to  lack  of  funds. 

K-  *****  * 


''This  does  not  include  the  part  of  the  consolidated  appropriation  made  by  act  of 
June  13,  1902,  allotment  of  which  has  not  been  made. 


f-  r }  i 
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PROPOSED  OPEBATIONH. 


The  appropriation  of  June  13,  1902,  is  to  be  applied  to  maintenance 
of  improvement. 


Money  atdtement. 


July  1,  1901,  balance  unexpended 

June  .%,  1902,  amount  expended  during  fiscal  year 

July  1,  1902,  l)alance  unexpended 


$197. 53 
98.85 


"  9H.  68 


f  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1904,  in  addition  to  the  balance  unexpended  July  1,  1902,  for  main- 
tenance of  improvement 5, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 


By  adb  of— 

March  3,  1873 $25,000 

March3,  1875 12,000 

June  18, 1878 10,000 

March3,  1879 3,500 

June  14, 1880 3,500 

August  5, 1886 10, 000 


By  act  of — 

August  11, 1888. 
August  18, 1894. 
June  3,  1896  ... 


$5,000 
12,000 
10,000 


Total «  91, 000 


COMMERCIAL  flTATISTICB. 


VemeU  employed  in  trade  in  1901. 


Clui. 


Trl 


Tnpt 
made. 


Tonnage. 


Steam  . 
SaU.... 
Barges- 


40 

e 

186 


i  5to&0 

200  to  8, 000 
100  to  200 


Draft. 


Feft. 
6  to  10 
8 
4  to9 


FreigtU  handled. 


Tons. 


Ck>al 50,357 

Building  material * 46,000 

General  merchandise 129, 000 


Total 225,357 


H  6. 

IMPROVEMENT  OF  MATTITUCK  HARBOR,  NEW  YORK. 

[Thifl  work  was  in  the  charge  of  Col.  S.  M.  Mansfield,  Ck>rp8  of  Engineen,  to  January  81, 1902,  and  in 
the  charge  of  Lieut.  Col.  C.  W.  Raymond,  Corps  of  Engineers,  from  January  81  to  Jnne  12, 1902.] 

*  *  *  Details  as  to  this  harbor  and  the  project  for  improvement 
are  printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1897, 
page  1095,  and  for  1891,  page  843. 


«Thi.s  does  not  include  the  jmrt  of  the  consolidated  appropriation  made  by  act  of 
June.l^  1902,  allotment  of  which  has  not  been  made. 


*  *   • 
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OPERATIONS   DURING    THE   PAST   FISCAL   YEAR. 

At  the  close  of  the  fiscal  year  ending  June  30,  1901,  work  on  the 
west  jetty  was  in  progress,  under  a  contract  with  E.  S.  Belden,  for 
placing  about  8,800  tons  of  stone,  at  $1.47  per  ton;  of  this,  8,513  tons 
had  been  .delivered.  This  contract  was  dated  August  18,  1900,  and 
expired  July  18, 1901;  it  was  completed  on  July  2, 1901.  The  amount 
of  stone  delivered  this  year  was  268  tons,  which  was  used  in  raising 
the  outer  end  of  the  jetty  to  a  height  of  6  feet  to  make  it  more  con- 
spicuous and  to  serve  as  a  mark  for  the  entrance  channel.  The  total 
amount  of  stone  delivered  under  the  contract  was  8,781  gross  tons. 

PRESENT  C/ONDITION   OF    IMPROVEMENT. 

The  only  work  done  thus  far  is  that  done  under  the  contract  men- 
tioned above.  The  total  amount  of  stone  in  west  jetty  is  8,781  gross 
tons.  The  jetty  has  been  built  to  the  10-foot  curve  in  the  sound,  a 
distance  of  680  feet.  It  rises  to  a  height  of  4  feet  above  high  water 
except  at  its  outer  end,  where  the  height  was  increased  to  6  feet  to 
make  it  more  conspicuous,  thereby  serving  to  some  extent  as  an 
entrance  mark.  The  top  width  is  about  4  feet  and  the  side  slopes  are 
1  on  1.  The  channel  is  in  its  natural  condition,  which  is  as  follows: 
From  the  inlet  to  the  mill  dam  the  depth  is  about  2  feet  at  mean  low 
water;  above  the  mill  dam  the  depth  is  6  feet  at  high  water.  The  inlet 
varies  in  depth  and  position  owing  to  the  action  or  storms. 

PROPOSED   OPERATIONS. 

Appropriation  recommended  will  be  applied  to  jetty  construction  and 
dredging. 

Money  statement, 

July  1 ,  1901,  balance  unexpended |4, 870. 92 

June  30,  1902,  amount  expended  during  fiscal  year 4, 870. 92 


Amount  (estimated)  required  for  completion  of  existing  project. 68, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1904,  in  addition  to  the  balance  unexpended  July  1, 1902 30, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,1897. 


APPROPRIATIONS. 

By  act  of — 

June  3,  1896 ^10,000 

March  3,  1899 5,000 

Total 15,000 


CONTRACT   IX    FORCE   DURING    YEAR. 

Name  of  contractor:  Eugene  S.  Belden. 
Date  of  contract:  August  18,  1900. 
Date  of  approval:  August  28,  1900. 
Date  of  commencement:  September  19,  1900. 
Date  of  completion:  July  18,  1901. 

Furnishing  jn  place  in  jetty  about  8,800  gross  tons  of  riprap  stone,  at  $1.47  per 
gross  ton. 
Work  was  completed  July  2,  1901. 
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CX)MMEm'lAL   NTATIOTICH. 


The  harbor  in  its  present  condition  in  navigated  only  by  nniall  Ixmtfl  (tonnage 
unknown  )f  and  even  this  is  done  witli  <litfurulty. 

The  greater  part  of  the  freighting  to  and  from  Mattituck    *    *    *    is  <ione  bv  rail. 

It  is  etated  on  good  authority  that  two  lines  of  freight  steamers  will  stop  at  Matti- 
tuck as  soon  as  the  channel  is  of  sufficient  capacity  to  accommodate  them. 


H  7. 
IMPROVEMENT  OF  PORT  JEFFERSON  HARBOR,  NEW  YORK. 

[This  work  was  in  the  charge  of  Col.  S.  M.  Mansfield,  Corps  of  En^neors,  to  .Tanuar>'  31,  1902,  and  in 
the  charge  of  Lieut.  Col.  C.  W.  Raymond,  Corps  of  Engineers,  from  Januarj'  31  to  June  12,  1902.] 

*  *  *  Detailed  descriptions  of  the  harbor  and  of  previous  proj- 
ects are  printed  in  Annual  Keports  of  Chiefs  of  Engineers  for  1897, 
page  1097,  and  for  1900,  page  1393. 

OPERATIONS   DURING   THE    PAST   FISCAL   YEAR. 

Nothing  was  done  in  furtherance  of  the  project  during  the  past 
fiscal  year,  the  available  funds  being  insufficient  to  secure  any  practical 
result^. 

PROPOSED   OPERATIONS. 

The  available  balance  and  the  appropriation  of  June  13, 1902,  are  to 
be  applied  to  enlarging  the  east  jetty  and  to  dredging  the  channel  as 
projected. 

Money  statement. 

July  1,  1901,  balance  unexpended $387.32 

June  30,  1902,  amount  expended  during  fiscal  year 75. 00 

July  1,  1902,  balance  unexpended «312.  32 

i Amount  (estimated )  required  for  completion  of  existing  project 87, 500. 00 
Amount  that  can  l^e  profitably  expended  in  fiscal  year  ending  June 
30,  1904,  in  addition  to  the  balance  unexpended  July  1,  1902 25, 000. 00 
Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 


APPROPRIATIONS. 

Firr  pnirimut  project. 
By  act  of — 

March  3,  1871 $15,000 

June  10,  1872 15,000 

March  3,  1875 15,000 

August  14,  1876 : 6,000 

June  18,  1878 8,000 

March  3,  1879 5,000 

June  14,  1880 3,000 

March  3,  1881 4,000 

August  2,  1882 8,000 

$79,000 


«Thifl  does  not  include  the  part  of  the  coii8^)lidate<l  appropriation  made  by  act  of 
ine  13,  1902,  allotment  of  which  has  not  been  made. 


June 
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For  present  project . 
By  act  of — 

September  19,  1890 $25, 000 

July  13,  1892 10, 000 

August  18,  1894 7, 500 

June  3,  1896 7, 500 

March  3,  1899 7, 500 

$57,500 

Total «136,500 


COMMERCIAL   STATISTICS. 

Vessels  employed  iyi  trade  in  1900. 


Class. 

TripR 
made.    , 

Tonnage. 

10  to  1,000 

15  to  1,500 

100  to     500 

Draft. 

Steam ! 

1,742 
2,016  1 
46 

Feet. 
3  to  15 

Sail 

3  to  14 

Barsres 

6  to  10 

Coal 

FreiglU  handled. 

Pons. 

.     6,500 
.     4,200 

Grain 

Buildinsr  material 

.     8,000 

General  merchandise . 

.  19,500 

Total 

.  38,200 

H  8. 

IMPROVEMENT  OF  HUNTINGTON  HARBOR,  NEW  YORK. 

[This  work  was  in  the  charge  of  Col.  S.  M.  Mansfield,  Corps  of  Engineers,  to  January  31,  1902,  and  in 
the  charge  of  Lieut.  Col.  C.  W.  Raymond,  Corps  of  Engineers,  from  January  31  to  June  12, 1902.] 

*  «-  *  -sfr  *  *  * 

Detailed  description  of  the  harbor  and  of  the  projects  for  improve- 
ment is  printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1897,  pages  1100  and  1101. 


* 


OPKRATIONS   DURING    THE   PAST   FISCAL   YEAR. 

No  work  was  done  during  the  year,  no  funds  being  available. 

«  «  -fit  -Ik  *  *  ¥f 

PROPOSED   OPERATIONS. 

The  appropriation  of  June  13,  1902,  is  to  be  applied  to  completing 
and  maintaining  the  channels  by  means  of  dredging. 

«Thia  does  not  include  the  part  of  tlie  consolidated  appropriation,  act  of  June  13, 
1902,  allotment  of  which  has  not  been  made. 
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Mont'if  Htiiti'iiwnf, 


July  1,  1901,  balance  unexpended 
July  1,  1902,  balance  unexpended 


$10. 94 
«10.94 


'Amount  (estimated)  required  for  completion  of  existing  project 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  ending  June  80, 
1904,  in  addition  to  the  balance  unexpende<l  July  1,  1902: 

For  works  of  improvement $2, 500. 00 

For  maintenance  of  improvement 2, 500. 00 

Submitted  in  compliance  with  requirements  of  ;?undry  v\\\\  act  of  June 
.    4,  1897,  and  of  section  7  of  the  river  an<i  harbor  act  of  1899. 


2,500.00 


5, 000. 00 


APPROPRIATIONS. 


By  act  of — 

June  10, 1872 $22,500 

September  19, 1890 10,000 

July  13, 1892 5,000 

August  18,  1894 2,000 


By  act  of — 

Junes,  1896 $5,000 

March  S,  1899 7,500 


Total "52,000 


COMMERCIAL  KTATISTICH. 


VesseU  employed  in  trade  in  19f)l. 


Claw. 


Ste&m 

SaU 

Bargee,  etc 


TripB 
made. 


700 

175 

90 


Tonnage. 


125  to  250 

50  to  250 

200 


Draft. 


6  to  8 
5  to  12 
5  to   61 


Freight  hamlled. 


Tons. 


Coal 9,000 

Building  material 20, 000 

Grain 5,000 

General  merchandise 1 H,  000 


Total 52,000 

The  value  of  the  merchandise  carried  during  1901  was  $875,800. 


Hg. 

IMPROVEMENT  OF  GLEN  COVE  HARBOR,  NEW  YORK. 

[This  work  was  in  the  charge  of  Col.  S.  M.  Mannfleld.  CoriM  of  Engineers,  to  January  31,  1902.  and  in 
the  charge  of  Lieut  Col.  C.  W.  Raymond,  CorpN  of  £ngineen,  from  January  81  to  Jane  12, 1902.] 

******* 

Details  concerning  the  harbor  and  project  for  improvement  are 
printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1897, 
page  1103. 


«This  does  not  include  the  part  of  the  consolidated  appropriation,  act  of  June  13, 
1902,  allotment  of  which  has  not  lxH^>n  made. 
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OPEBATIONS   DUBING  THE   PAST  FISCAL  YEAB. 

Nothing  was  done  during  the  fiscal  yjear  owing  to  lack  of  funds. 
******* 

PBOPOSED  OPEBATIONS. 

The  appropriation  of  June  13,  1902,  will  be  applied  to  breakwater 
construction,  in  accordance  with  the  project. 

Money  statement, 

July  1,  1902,  balance  unexpended (« i 

'Amount  (estimated)  required  for  completion  of  existing  project •  $72, 000 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

.1904,  in  addition  to  the  balance  unexpended  July  1,  1902 10, 000 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897. 


APPROPKI AT10N8. 


By  act  of — 

August  11, 1888 $20,000 

September  19,  1890 15, 000 

July  13,  1892 10,000 

August  18, 1894 10,000 


By  act  of — 

June  3, 1896 $8,000 

Total 063,000 


COMMERCIAL    STATISTICS. 


A  statement  of  the  commerce  for  the  calendar  year  1901  was  asked  for,  but  was 
not  received 


H    ID. 

;,    :       ;         IMPROVEMENT  OF  FLUSHING  BAY,  NEW  YORK. 

(fhifl  work  was  in  the  charge  of  Col.  S.  M.  Mansfield,  Corps  of  Engineers,  to  January  31, 1902,  a 
the  charge  of  Lieut.  Col.  C.  w.  Raymond,  Corps  of  Engineers,  from  January  31  to  June  12, 1902.] 


Details  in  reference  to  this  improvement  may  be  found  on  page  1106, 
Annual  Report  of  the  Chief  of  Engineers  for  1897. 


OPERATIONS   DURING   THE   PAST   FISCAL   YEAR. 

No  work  was  done  during  the  year  owing  to  lack  of  funds. 


* 


PRESENT   CONDITION    OF   IMPROVEMENT. 


No  shoaling  has  been  reported  during  the  year. 


"Allotment  from  consolidated  appropriation  made  by  act  of  June  18, 1902,  has  not 
been  made. 
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PROPOSED  OPERATIONS. 


The  appropriation  of  June  13,  11H)2,  is  to  be  applied  to  maintaining 
and  widening  the  dredged  channel. 


Mimey  Mtat^ment, 

July  1,  1901,  balance  unexpeuded 

June  30,  1902,  amount  expended  during  fiscal  year . 


$504.47 
45.00 


July  1 ,  1902,  balance  unexpended «  459.  47 


Amount  (estimated)  required  for  completion  of  existing  project 60, 500. 00 

Amount  that  can  be  profitably  expende<l  in  fiscal  year  ending  June 
30,  1904,  for  maintenance  of  improvement,  in  addition  Uj  the  balani*e 

unexpended  July  1 ,  1 902 5, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APrROIMUATIONS. 


By  act  of — 

March  3,  1879 J?20,000 

June  14, 1880 15,000 

March  3,  1881 10,000 

August  2,  1882 5, 000 

July5,  1884 10,000 

August  5,  1886 10, 000 

August  11,  1888 15,000 


Bv  act  of — 

September  19,  1890 $20, 000 

July  13,  1892 10,000 

August  18,  1894 4,000 

June3,  1896 4,000 

Total «123,000 


(OMMRRCIAL   STATISTICS. 


Vessefjt  employed  in  trade  in  1901. 


Steam 

Sail  vessels 
Barges,  etc 


Class. 


1,550 

200 

1,200 


Tonnafre, 


Draft. 


7V//i« 

Feet. 

100  to 

150 

7  to  74 

150  to 

450 

6  to  14 

100  to  1,000 

6  to  14 

Freight  received  and  shipped  hy  vxiler. 

Tons. 

Coal 44,600 

Fertilizers 38, 000 

Building  material 16, 908 

Dyewoods 30, 000 

Paving  material 21, 565 

General  merchandise 49, 400 


Total 200,473 

The  value  of  the  commerce  in  1901  was  $4,196,406. 


a  This  does  not  include  the  part  of  the  consolidated  appropriation,  act  of  June  13, 
1902,  allotment  of  which  has  not  been  made. 
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H  II. 


IMPROVEMENT  OF  CANARSIE  BAY,  NEW  YORK. 

[This  work  was  in  the  charge  of  Col.  S.  M.  Mansfield,  Corps  of  Engineers,  to  January  31, 1902,  and  in 
the  charge  of  Lieut.  Col.  C.  W.  Raymond,  Corps  of  Engineers,  from  January  31  to  June  12,  1902.] 

*  *  *  Description  of  the  locality  and  the  project  for  improve- 
ment is  printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1897,  page  1114. 


* 


* 


OPERATIONS   DURING   THE   FISCAL   YEAR   ENDING   JUNE   30,    1902. 

Sufficient  funds  were  not  available,  and  therefore  no  work  was  done. 


PROPOSED   OPERATIONS. 

The  appropriation  of  June  13,  1902,  is  to  be  applied  to  widening 
and  maintaining  the  dredged  channels. 


Money  tttateiaenL 


July  1,  1901,  balance  unexpended 

June  30,  1902,  amount  expende<l  during  fiscal  year 

July  1,  1902,  balance  unexpende<l 


$522. 92 
97.10 


« 425. 82 


Amount  (estimated)  required  for  completion  of  existing  project 23, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1904,  in  addition  to  the  l)alance  unexpended  July  1,  1902 23, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 


By  act  of — 

June  14,  1800 $10, 000 

March  3,  1881 5, 000 

August  2,  1882 3, 000 

Julv  5,  1884 5, 000 

August  5,  1886 10, 000 

August  11, 1888 10, 000 


By  act  of— 

September  19,  1890 $5, 000 

July  13,  1892 5,000 

August  18,  1894 2, 000 

June  3,  1896 10, 000 


Total «65, 000 


COMMERCIAL   STATISTICS. 

*  *  *  The  tonnage  of  oysters  and  clams  was  reported  for  the  year  1901  as  450,000 
tons,  valued  at  $2,000,000.  Lumber,  coal,  ice,  and  bricks  also  make  up  a  large  part  of 
the  commerce.     The  amount  was  not  reported. 

«Thi8  does  not  include  the  part  of  the  consolidated  appropriation  act  of  June  13, 
1902,  allotment  of  which  has  not  been  made. 
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H  12. 

IMPROVEMENT  OF  BROWNS   CREEK,  SAYVILLE,  T^)N(;  ISLAND,  NEW 

YORK. 

[Thin  work  waa  iii  the  chaive  of  V<A.  H.  M.  Manitflvld.  ( Mortis  of  EnfirinvcrH.  to  Janiuir>'  31.  1902,  and  in 
the  chiunffe  of  Lieut  Col.  C.  W.  Raymond.  Corpn  of  Engincen,  from  Januan*  31  to  Jiiiio  12. 1902.] 


Detailed  description  of  this  improvement  is  printed  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1897,  pages  1111  to  1114. 


OPERATIONS    DURING   THE   PAST   FISCJaI.  YEAR. 

Nothing  in  f  urthei"ance  of  the  project  has  been  done  during  the  year. 

PROPOSED  OPERATIONS. 

The  available  funds  and  the  appropriations  recommended  will  be 
applied  to  extending  and  maintaining  tne  channel  by  dredging. 


M(mry  fftuternent. 


July  1 ,  1901,  balance  unexpende^i 

June  .30,  1902,  amount  expended  during  fiscal  year 


July  1,  1902,  balance  unexpended 


$403.45 
90.47 


372. 98 


Amount  ( estimated )  require<l  for  completion  of  existing  project 18, 000. 00 

Amount  that  can  l>e  profitably  expended  in  fiscal  year  ending  June  30, 
1904,  for  maintenan(«  of  improvement,  in  addition  to  the  balance 

unexpende<l  July  1,  1902 5,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4^  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPKOPRIATION8. 


By  act  of — 

September  19,  1890 $12,000 

July  13,  1892 5,000 

August  18,  1894 4, 000 

Jurie3,  1896 4,000 


By  act  of — 

March  3,  1899 


$3,000 


Total 28,000 


COMMERCIAL   8TATIOTIC8. 


Vessels  employed  in  trade  in  1901. 


c\bs». 


Steam . 
ShH.... 


Number 
ofvenela. 


14 

210 

16 


Tonnage. 


10  to  15 

21  to  60 

6to20 


Draft. 


Fett. 
4  to  5 
2  to  6 
1  to2 
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Freight  received  and  ahipped  hy  water. 

Tons. 

Building  material 2, 000 

Fish 525 

Shellfish 14, 500 

Total 17,025 

The  value  of  the  commerce  in  1901  wa«  $454,500. 


H  13. 

IMPROVEMENT  OF  PATCHOdUE  RIVER,  NEW  YORK. 

[This  work  was  in  the  charge  of  Col.  S.  M.  Mansfield,  Corps  of  Engineera,  to  January  31, 1902,  and  in 
the  charge  of  Lieut.  Col.  C.  W.  Raymond,  Corps  of  Engineers,  from  January  31  to  June  12, 1902.] 

Detailed  description  of  the  river  and  of  the  first  project  for  its 
improvement  is  printed  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1897,  pages  1108  to  1111. 

OPERATIONS   DURING   THE   PAST   FISCAL   YEAR. 

"Work  done  this  year  consisted  in  dredging  for  maintenance  with  a 
small  balance  of  funds  remaining  from  last  appropriation.  The  work 
was  done  under  an  agreement  with  Mr.  Frank  terkinson,  dated  July  3, 
1901;  it  was  commenced  July  15  and  completed  on  July  23,  1901. 
Two  thousand  nine  hundred  and  fifty -six  cubic  yards  of  mud  were 
removed  from  the  channel.  One  cut,  35  feet  wide  and  from  6^  to  7 
feet  deep  at  mean  low  water,  was  made  from  the  outer  end  of  the  jetty 
a  length  of  about  1,200  feet  up  the  channel,  removing  all  shoals  com- 
plained of.     The  price  paid  for  this  work  was  19  cents  per  cubic  yard. 

PRESENT  CONDITION   OF   IMPROVEMENT. 

The  jetty  at  the  mouth  of  the  river  has  been  made  1,700  feet  long. 

The  channel  has  been  dredged  60  feet  wide  and  6  feet  deep  at  mean 
low  water  from  Great  South  Bay  to  80  feet  from  the  harbor  lines  at 
the  head  of  the  harbor.  At  the  upper  part,  for  300  feet  length,  it  was 
made  100  feet  wide  to  allow  vessels  to  turn  about. 

PROPOSED  OPERATIONS. 

The  appropriation  of  June  13,  1902,  will  be  expended  m  carrying 
out  the  work  proposed  under  the  new  project. 

This  work  will  be  continued  under  the  title  "Improving  Fire  Island 
Inlet,  N.  Y." 

Money  statements, 

PATCHOGUE  RIVER. 

July  1,  1901,  balance  unexpended $706. 85 

June  30,  1902,  amount  expended  during  fiscal  year 706. 85 

FIRE   ISLAND   INLET. 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902  . .        $66, 000 
Julv  1,  1902,  balance  unexpended 66.000 

ENG  1902 64 
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APPROPRIATIONH. 

For  first  project, 
Bv  act  of— 

September  19,  1890 $15,000 

July  13,  1892 8,000 

August  18,  1894 4,000 

June  3,  1896 13,000 

$40,000 

For  jrretenl  project, 
j>y  actof  June  13,  1902 66,000 

Total  for  both  projecta 106,000 


CX)MMBBCJAL  HTATI8TICX. 

Vessels  employed  in  trade,  in  J 901. 


CUuw.  Tripn  made. 


Tonna^. 


Steam ],3fiOtol,500       20  to   70 

Sail I   7,500to8,200  i       8to800 

Bai^es^ete 4,7.'i0  j     dOtolOO 


Draft. 


FeeL 
8to5 
8  to  8 
2  to  6 


Freight  handled. 

Tons. 

Coal 14,700 

Lumber 225,000 

Fish  and  sheUfiflh 5,500 

Greneral  merchandise 36, 100 


Total 281,300 

The  estimated  value  of  the  tonnage  for  1901,  is  $34,025,000 


H  14. 

IMPROVEMENT  OF  PASSAIC  RIVER,  NEW  JERSEY. 

[This  work  was  In  the  chaive  of  Col.  8.  M.  Mansfield,  Corpa  of  Engineen.  to  January  31, 1902,  and  in 
the  charge  of  Lieut.  Col.  C.  W.  Raymond,  Corps  of  Eogtneers.  from  January  81  to  June  12, 1902.] 

*  *♦♦**•* 

Detailed  descriptions  of  this  river  and  of  projects  for  the  improve- 
ment are  printed  in  the  Annual  Reports  of  the  Chief  of  Engineers  for 
1897,  pages  1128  and  1129,  and  for  1900,  pages  1530  to  1550. 

*  •  A  X-  « 

OPERATIONS  DURING  THE  PAST   FISCAL  YEAR. 

In  July,  1901,  an  allotment  of  |1,000  from  emergency  river  and 
harbor  act  of  June  6,  1900.  was  asked  for  and  received,  with  which  to 
remove  a  shoal  north  of  tne  Center  Street  Bridge,  Newark,  but  as  a 
reasonable  bid  could  not  be  obtained  for  doing  the  work,  the  money 
was  not  expended* 
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PBESENT  CONDITION   OF   IMPROVEMENT. 

The  required  depth  has  been  attained  at  Belleville  bar  for  widths  of 
50  to  100  feet,  at  Kutherford  Park  bar  for  widths  of  85  to  100  feet, 
and  above  Rutherford  Park  bar  to  Passaic  City  for  narrow  widths. 


PROPOSED   OPERATIONS. 


The  available  balance  and  appropriation  of  June  13,  1902,  are  to  be 
applied  to  work  under  the  new  project  below  Newark,  andm  ainte- 
nance  work  above  Newark. 


Money  statement. 


$40,00 


July  1,  1901,  balance  unexpended 

Jul^  12,  1901,  amount  allotted  from  appropriation  for  emergencies  in 

nver  and  harbor  works 1, 000. 00 

Amount  appropriated  by  river  and  harbor  act  approved  June  1 3,  1902  . .     75, 000. 00 


June  30,  1902,  amount  expended  during  fiscal  year 


76, 040. 00 
40.00 


July  1,  1902,  balance  unexpended 76, 000. 00 


Amount  (estimated)  required  for  completion  of  existing  project 264, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1904,  in  addition  to  the  balance  unexpended  July  1,  1902: 

For  works  of  improvement $100, 000. 00 

For  maintenance  of  improvement 5, 000. 00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


105, 000.00 


APPROPRIATIONS. 


By  act  of — 

June  10, 1872 $25,000 

March  3, 1873 25, 000 

June  23, 1874 20,000 

March  3,1875 20,000 

August  10, 1876 10, 000 

June  18, 1878 10, 000 

March  3, 1879 2, 000 

June  14, 1880 32, 000 

March  3, 1881 50,000 

August  2, 1882 50, 000 

July  5, 1884 28, 000 


By  act  of — 

August5,1886 $26,250 

August  11, 1888 35, 000 

September  19, 1890 45, 100 

July  13, 1892 45, 000 

August  18, 1894 15, 000 

June  3, 1896 15, 000 

March  3, 1899 15, 000 

June  6, 1900  (allotment) 1, 000 

June  13, 1902 75, 000 

Total 544,350 


COMMERCIAL   STATISTICS. 

Freight  handled  and  shipped,  by  water,  1901. 


Tons. 


Building  materials 514, 593 

Ores  and  metals 175, 400 

Fertilizers 37,000 

Coal 140,115 

Miscellaneous  merchandise 677, 825 

To  and  from  Hackensack  River 464, 423 


Total ,....  2,009,356 
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The  commerce  is  carried  on  in  sail  and  steam  vessels,  canal  boats,  and  bai^ges 
drawing  from  5  to  14  feet  of  water. 

At  the  United  States  custom-house,  Newark,  N.  J.,  on  the  Pasnaic  River,  during 
1901  the  number  of  ships  that  entered  and  cleared  was  168,  and  the  tonnage  was 
39,392  tons. 


H  15. 

IMPROVEMENT   OF  ARTHUR   KILL  OR  STATEN    ISLAND   SOUND   AND 
CHANNEL  BETWEEN  STATEN  ISLAND  AND  NEW  JERSEY. 

[This  work  was  in  the  charvc  of  Col.  8.  M.  Mansfield,  Corps  of  Engrineers,  to  January  31, 1902.  and  in 
the  chaise  of  Lieut.  Col.  C.  W.  Raymond,  Corpw  of  Engmeera,  from  January  31  to  June  12, 1902.] 

•  ***•♦♦ 

Detailed  descriptions  of  this  waterway  and  of  the  projects  for  its 
improvement  are  printed  in  the  Annual  Reports  of  the  Chief  of  Engi- 
neers for  1897,  pages  1130  to  1132,  and  for  1900,  ijage  1525,  and  in 
House  Doc.  No.  393,  Fifty-sixth  Congress,  first  session. 


OPERATIONS  DURING   THE   PAST  FISCAL  YEAR. 

Nothing  has  been  done  during  the  year,  as  the  available  funds  were 
insufficient  to  secure  any  useful  results. 


PROPOSED  OPERATIONS. 

The  available  balance  and  the  appropriation  of  June  13, 1902,  are  to 
be  applied  to  work  under  the  new  project  and  to  maintenance. 


Money  Htatemerit. 

July  1,  1901,  balance  unexpended 12,018.50 

Amount  appropriate<l  by  nver  and  harbor  act  approved  June  13,  1902 

(including  $5,000  for  Lemon  Creek,  New  York) 110,000.00 


112,018.50 
June  80,  1902,  amount  expended  during  fiscal  year 167.  «>2 

July  1,  1902,  balance  unexpended 111,850.88 

Amount  (estimattHl)  required  for  completion  of  existing  project 596, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1904,  in  addition  to  the  balance  unexpended  July  1, 1902: 

For  works  of  improvement $200, 000. 00 

For  maintenance  of  improvement 5, 000. 00 

205,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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APPROPRIATIONH. 


By  act  of — 

June  23,  1874 $50,000 

August  14,  1876 10, 000 

June  18,  1878 15,000 

June  14,  1880 29,000 

AugU8t2,  1882 40,000 

Julys,  1884 10,000 

Aus:ust5,  1886 15,000 

August  11,  1888 25,000 


By  act  of — 

September  19,  1890 a|22,000 

July  13,  1892 620,000 

August  18,  1894 cio,500 

June  3,  1896 ci3,  OOO 

March  3,  1899 32,000 

June  13,  1902 ^110,000 

Total 401,500 


COMMERCIAL   STATISTICS. 

Freight  received  and  shipped  by  uHiter,  1901. 

Tons. 

Coal  and  ores 9, 948, 990 

Clay  i)roducts 91, 849 

Chemicals  and  fertilizers 241, 455 

Oils 64,129 

Machinery  and  manufactures 764, 225 

General  merchandise 540, 652 

Total 11,651,300 

The  above  statement  is  based  on  individual  reports  representing  a  large  percentage 
of  the  total  tonnage  reported. 

The  commerce  for  the  year  1901  was  valued  at  $165,199,487. 

The  freights  are  carried  in  barges,  canal  boats,  and  steam  and  sailing  vessels,  draw- 
ing from  5  to  23  feet  of  water. 


H   i6. 

IMPROVEMENT  OF  RARITAN  BAY,  NEW  JERSEY. 

[This  work  was  in  the  charge  of  Col.  S.  M.  Mansfield,  Corps  of  Engineers,  to  January  31,  1902,  and  in 
the  charge  of  Lieut.  Col.  C.  W.  Raymond,  Corps  of  Engineers,  from  January  31  to  June  12,  1902. 

Detailed  description  of  the  bay  and  of  the  project  for  improvement 

are  printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1897, 

pages  1142  and  1143. 

«  ***** 

OPERATIONS   DURING   THE   PAST   FISCAL   YEAR. 

No  work  was  done  during  the  year,  the  funds  on  hand  being  insuflS- 
cient  in  amount  to  effect  any  material  improvement  in  the  dredged 
channels. 


« Includes  appropriations  made  for  improving  Arthur  Kill,  New  York  and  New 
Jersey. 

&  Unexpended  balance  from  appropriation  for  improving  Arthur  Kill,  New  York 
and  New  Jersey. 

c  Includes  $5,000  for  I^mon  Creek. 

rf  Includes  $5,000  for  Lemon  Creek  and  $100,000  for  Arthur  Kill,  New  York  and 
New  Jersey,  new  project. 
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PROPOSED   OPERATIONS. 


The  appropriation  of  June  13, 1902,  is  to  be  applied  to  dredging  the 
channels  to  their  full  dimensions  and  in  maintaining  the  portions 
already  completed. 

July  1,  1901,  balance  unexpended $930. 00 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  1902  . .     45, 000. 00 

July  1,  1902,  balance  unexpended 45, 930. 00 


Amount  (estimated)  required  for  completion  of  existing  project 164, 375. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1904,  in  addition  to  the  balance  unexpended  July  1, 1902: 

For  works  of  improvement $50, 000. 00 

For  maintenance  of  improvement 20, 000. 00 

70,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 


By  act  of — 

March  3,  1881 $50, 000 

August  2, 1882 50,  000 

July5,  1884 20,000 

August5,  1886 37,500 

August  11, 1888 25, 000 

September  19,  1890 40, 000 

July  13,  1892 40,000 


By  act  of — 

August  18, 1894 $40,000 

June3, 1896 75,000 

March  3,  1899 65,000 

June  13, 1902 45,000 

Total 487,500 


COMMERCIAL  STATISTICS. 


Freight  received  and  shipped  by  vmter^  1901. 


Tons. 


Coals,  ores,  etc 3, 849, 622 

Lumber 74, 652 

Building  material 592, 315 

Fertilizers 23, 597 

Manufactures 62, 987 

Merchandise 118, 975 

Total 4,722,048 


Vessels  employed  in  trade. 


Class. 


steamers . . 
Sail  vessels 
Barges,  etc 


Trips 
made. 


10.020 
15,060 
44,809 


Tonnage. 


50  to  1,000 

8to    800 

100  to  2, 000 


Draft. 


Jfert. 
7to28 
Sto23 
7to28 


The  Value  of  the  commerce  in  1901  was  estimated  at  $49,310,429. 
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H  17. 

IMPROVEMENT  OF  HARBOR  AT  KEYPORT,  NEW  JERSEY. 

[This  work  was  in  the  charge  of  Col.  S.  M.  Mansfield,  Ck>rp6  of  Engineers,  to  January  81, 1902,  and  in 
the  charge  of  Lieut.  Col.  C.  W.  Raymond,  Corps  of  Engineers,  from  January  31  to  June  12, 1902.] 

******* 

A  detailed  description  of  this  locality  and  a  history  of  the  work  done 
are  printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1897, 
pages  1147  to  1149. 

♦  **.**♦ 

OPERATIONS   DURING  THE   PAST   FISCAL  YEAR. 

No  work  was  done  during  the  year,  owing  to  lack  of  funds. 
******* 

PROPOSED  OPERATIONS. 

The  appropriation  of  June  13,  1902,  is  to  be  expended  in  extending 
the  channel  and  maintaining  the  improvement  made. 

Money  statement. 
Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902 . .        (o) 


Amount  (estimated)  required  for  completion  of  existing  project |9, 975. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1904,  in  addition  to  the  balance  unexpended  July  1,  1902: 

For  works  of  improvement $9, 976. 00 

For  maintenance  of  improvement 6, 000. 00 


Submitted  in  compliance  with  re(}uirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 


14, 975. 00 


APPROPRIATIONS. 


By  act  of — 

August  2,1882 $30,475 

July  13,1892 6,000 

August  18, 1894 5, 000 


By  act  of — 

June  3,1896 $2,500 

March  3, 1899 2,500 


Total «46,476 


COMMERCIAL  STATISTXCS. 

Freight  received  and  shipped  by  ivaier^  1901, 

Tons. 

Farm  produce 15, 000 

Fertilizers 6, 000 

Coal  and  lumber 6,000 

Fish  and  shellfish 12,000 

Miscellaneous 7, 000 


Total 45,000 

oAUotment  from  consolidated  appropriation  made  by  act  of  June  13,  1902,  has  not 
been  made. 
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To  the  above  should  \)e  adfle<l  the  commerce  of  Matawan  Creek,  New  Jersey,  as  it 
passes  in  and  out  through  Keyport  Harbor.    *    *    ♦ 

The  freight  in  1901  was  carried  in  2  steamers,  60  to  70  sail  vessels,  and  125  barges, 
drawing  from  5  to  10  feet,  and  with  a  tonnage  of  from  5  to  500  tons. 


H  i8. 

IMPROVEMENT  OF  MATAWAN  CREEK,  NEW  JERSEY. 

[This  work  was  in  the  charge  of  Ck)l.  S.  M.  Mansfield,  Corps  of  Engineers,  to  January  SI,  1902,  and  in 
the  charge  of  Lieut.  Col.  C.  W.  Raymond,  Corps  of  Engineers,  from  January  81  to  June  12, 1902.] 

♦  *  ♦  «  *  »  * 

A  detailed  description  of  this  locality  and  of  the  work  done  is 
printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1897, 
pages  1145  and  1146. 


OPERATIONS   DURING   THE   PAST   FISCAL   YEAR. 

No  work  was  done  during  the  year,  no  funds  being  available. 

PRESENT  CONDITION   OF   IMPROVEMENT. 

The  existing  project  has  never  been  completed.  When  work  was 
last  suspended  the  channel  had  a  least  width  of  80  feet  at  the  outlet 
into  Keyport  Harbor,  and  a  least  width  of  40  feet  in  the  creek  as  far 
up  as  the  steamboat  dock  at  Matawan,  the  depth  being  4  feet,  except 
for  a  short  distance  below  the  Matawan  steamooat  docK,  where  it  was 
Si  feet  on  the  south  side  of  the  channel. 

The  amount  required  for  completion  of  existing  project  has  been 
increased  by  $21,120,  which  amount  has  been  expended  from  time  to 
time  in  maintaining  work  already  accomplished. 

PROPOSED   OPERATIONS. 

The  appropriation  of  June  13,  1902,  is  to  be  expended  in  extending 
the  channel  and  maintaining  the  improvements  already  made. 

Money  stateinent. 
Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902  . .        (a) 


Amount  (estimated)  required  for  completion  of  existing  project $12, 1?    00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1904,  in  addition  to  the  balance  unexpended  July  1,  1902: 

For  works  of  improvement $6, 000. 00 

For  maintenance  of  improvement 3, 000. 00 

9,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


A  Allotment  from  consolidated  appropriation  made  by  act  of  June  13, 1902,  has  not 
been  made. 
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APPROPRIATIONS. 


Bv  act  of — 

'March  3,  1881 $16,000 

Aujru8t2,  1882 6,000 

September  19,  1890 2,600 

July  13,  1892 9,620 

Augustl8,  1894 3,000 


By  act  of — 

June3,  1896 $3,000 

March  3, 1899 3,000 

Total «42,120 


COMMERCIAL  STATISTICS. 

Freight  received  and  shipped  hy  watery  1901. 

Tons. 

Farm  produce  and  general  merchandise 35, 000 

Brick 20,000 

Fertilizers 5,000 

Total 60, 000 

The  commerce  of  1901  was  carried  in  barges,  canal  boats,  steam  and  sail  vessels, 
draft  5  to  8  feet,  carrying  50  to  600  tons. 

The  statement  of  commerce  is  approximate  only,  based  on  the  incomplete  returns 
furnished.    The  value  of  the  commerce  can  not  be  obtained. 


H  ig. 

IMPROVEMENT  OF  RARITAN  RIVER,  NEW  JERSEY. 

[This  work  wa8  in  the  charge  of  Col.  S.  M.  Mansfield,  Corps  of  Engineers,  to  January  81, 1902,  and  in 
the  charge  of  Lieut.  Col.  C.  W.  Raymond,  Corps  of  Engineers,  from  January  31  to  June  12, 1902.] 

♦  ♦  *  *  *  *  ♦ 

Detailed  description  of  this  improvement  is  printed  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1897,  pages  1136-1139,  and  for 
further  information  as  to  this  project,  see  Report  for  1900,  page  1505. 
*  »  «  «  «  *  » 

OPERATIONS   DURING   THE   PAST   FISCAL  YEAR. 

No  work  was  done  during  the  fiscal  year,  as  the  balance  of  funds  was 
too  small  for  any  useful  work  under  the  project. 

*  *  ¥r  *  ^  *  * 

PROPOSED  OPERATIONS. 

The  appropriation  of  June  13,  1902,  is  to  be  expended  in  widening 
the  channel  between  Whiteheads  Dock  and  New  Brunswick,  and  in 
maintaining  the  work  already  accomplished. 

«Thi8  does  not  include  the  part  of  the  consolidated  appropriation,  act  of  June  13, 
1902,  allotment  of  which  has  not  been  made. 
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Mousy  statement, 

July  1,  1901,  balance  unexpended $3, 550. 00 

June  30,  1902,  amount  expended  during  fiscal  year 195. 00 

July  1,  1902,  balance  unexpended «  3, 355. 00 


Amount  (estimated)  required  for  completion  of  existing  project 363, 750. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1904,  in  addition  to  the  balance  unexpended  July  1,  1902: 

For  works  of  improvement $50, 000. 00 

For  maintenance  of  improvement 10, 000. 00 

60,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 


By  act  of — 

June  18, 1878 $200,000 

March  3,  1879 60,000 

June  14,  1880 100,000 

March  3,  1881 25,000 

August  2, 1882 25, 000 

July5,  1884 35,000 

August  5, 1886 26,  250 

August  11, 1888 50. 000 


Bv  act  of — 

September  19,  1890 $50, 000 

Julv  13,  1892 40,000 

August  18, 1894 20, 000 

June  3, 1896 20, 000 

March  3,  1899 20, 000 


Total ^671,250 


COMMERCIAL  STATISTICS. 

Freight  received  and  shipped  by  water,  1901.  Tons. 

Coal,  clay,  ores,  etc 476, 098 

Manufactures 597, 266 

Lumber 73, 145 

Miscellaneous 120, 442 

^Total 1,266,950 

Vessels  engaged  in  tJie  commerce  for  1901. 


Class. 


Steamers . . 
Sail  vessels 
Barges,  etc. 


Trips 
made. 


3,106 

8,150 

15,768 


Draft  when 
loaded. 


Feet. 
5  to  10 
3  to  17 
5  to  12 


Tonnage. 


Ton*. 
50  to  150 
10  to  750 
50  to  400 


The  value  of  the  commerce  in  1901  was  ^15,550,539. 


«Thi8  does  not  include  the  part  of  the  consolidated  appropriation  made  by  act  of 
June  13,  1902,  allotment  of  which  has  not  been  made. 

&Thi8  does  not  include  the  part  of  the  consolidated  appropriation  act  of  Jime  13, 
1902,  allotment  of  which  has  not  been  made.  In  addition  to  the  above,  $13,963  was 
appropriated  for  improving  New  Brunswick  Harbor,  New  Jersey,  in  1836^7. 
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H  20. 

IMPROVEMENT  OF  SOUTH  RIVER,  NEW  JERSEY. 

[This  work  was  in  the  charge  of  Col.  S.  M.  Mansfield,  Corps  of  Engineers,  to  January  31, 1902,  and 
in  the  charge  of  Lieut.  Col.  C.  W.  Raymond,  Corps  of  Engineers,  from  January  31  to  June  12,1902.] 

*  *  *  A  description  of  this  stream  and  a  history  of  the  work 
done  are  printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1897,  pages  1139-1140. 


OPERATIONS  DURING  THE    PAST   FISCAL   YEAR. 

No  work  was  done  during  the  fiscal  year,  as  no  funds  were  available. 


PROPOSED   OPERATIONS. 


The  appropriation  of  June  13,  1902,  is  to  be  applied  to  maintenance 
work. 

Money  statement. 

Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1902. . .         («) 


Amount  (estimated)  required  for  completion  of  existing  project $98, 975. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30, 1904,  in  addition  to  the  balance  unexpended  July  1, 1902: 

For  works  of  improvement $20, 000. 00 

For  maintenance  of  improvement ^ 5, 000. 00 

25,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 


For  previous  project. 

By  act  of — 

March  3,  1871 $15, 000 

March  3,  1873 5,000 


$20,000 


For  present  project. 

June  14, 1880 $40,000 

March  3, 1881 6,000 

Augu8t2, 1882 10,000 


By  act  of — 

August  5, 1886 $5, 000 

August  11, 1888 5, 000 

September  19, 1890.  5, 000 

July  13,1892 7,000 

August  18, 1894 5, 000 

June  3, 1896 5,000 

March  3, 1899 5,000 


$93,000 


Total,  for  both  projects. .  .«113, 000 


COMMERCIAL  STATISTICS. 

Freight  received  and  shipped  by  watery  1901. 


Tons. 


Coal,  clay,  ore,  etc 59, 100 

Manufactures,  brick,  etc 248, 886 

Miscellaneous 20,200 

Total 328,186 


« Allotment  from  consolidated  appropriation  made  by  act  of  June  13, 1902,  has  not 
been  made. 
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Vessels  engaged  in  the  commerce  for  1901, 


Class. 


SteameTs . . . 
Sailyessels. 
Bai^ges,  etc 


Trips 
maae. 


1,560 

576 

2,786 


Diaft  when 
loaded. 


Feet. 
6to  9 
3  to  13 
8to  9 


Tonnage. 


ToiM. 
40to   75 
85  to  300 
75  to  200 


The  value  of  the  commerce  of  1901  was  estimated  at  $968,458. 


H    21. 

IMPROVEMENT  OF  ELIZABETH  RIVER,  NEW  JERSEY. 

[This  work  was  in  the  charge  of  Col.  S.  M.  Mansfield,  Corps  of  Engineers,  to  January  31, 1902,  and  in 
the  charge  of  Lieut.  Col.  c.  W.  Raymond,  Corps  of  Engineers,  from  January  31  to  June  12, 19CK2.] 

A  history  of  this  work  and  a  description  of  the  locality  are  j^ven 
in  the  Annual  Report  of  the  Chief  of  Engineers  for  1897,  pages 
1134,  1135. 

OPERATIONS   DURING   THE   PAST   FISCAL  YEAR. 

No  work  was  done  during  the  year,  no  funds  being  available. 
*  *  *  «  «  «  * 


PROPOSED   OPERATIONS. 

The  appropriation  of  June  13,  1902,  is  to  be  applied  to  increasing 
the  dimensions  of  the  channel  and  maintaining  that  already  secured  by 
dredging. 

Money  statement. 

Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1902. . .        («) 

Amount  (estimateii)  required  for  completion  of  existing  project $16, 160. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1904,  in  addition  to  tne  balance  unexpended  July  1,  1902: 

For  works  of  improvement $8, 000. 00 

For  maintenance  of  improvement 5, 000. 00 

13,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
.    1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 


By  act  of — 

March  3,  1879 $7,600 

June  14, 1880 7,500 

March3,  1881 4,000 

August2,  1882 8,000 

September  19,  1890 5,000 


By  act  of — 

July  13,  1892 $5,000 

August  18, 1894 3,000 

Junes,  1896 3,160 

Total «43,160 


a  Allotment  from  consolidated  appropriation  made  by  act  of  June  13, 1902,  has  not 
been  made. 
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COMMERCIAL   STATISTICS. 

Freight  received  and  shipped  bij  water,  1901. 

Tons. 

Coal 8,836 

Lumber 3, 000 

Building  material 15, 647 

Miscelliuieous 2, 013 

Total : 29,495 

During  1901  the  above  freight  was  carried  in  sailing  vessels,  barges,  canal  boats, 
and  tank  boats,  drawing  from  4  to  8  feet  loaded,  with  a  tonnage  varying  from  40  to 
400  tons. 

The  total  number  of  trips  was  about  375. 

The  value  of  the  commerce  for  1901  has  not  been  reported. 


H  22. 

IMPROVEMENT  OF  SHOAL  HARBOR  AND  COMPTON  CREEK,  NEW  JERSEY. 

[This  work  was  in  the  chaise  of  Col.  S.  M.  ManHficld,  Corps  of  Engineers,  to  January  31, 1902,  and  in 
the  charge  of  Lieut.  Col.  C.  W.  Rajnnond,  Corps  of  Engineers,  from  January  31,  to  June  12, 1902.] 

•  *  *  •  »  »  • 

A  detailed  description  of  this  locality  and  a  history  of  the  work  done 
are  printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1897, 
pages  1150  and  1151. 

»  «  «  «  «  •  « 

OPERATIONS   DURING    THE   PAST   FISCAL  YEAR. 

No  work  was  done  during  the  year,  owing  to  lack  of  funds. 
•  «««««• 

PROPOSED  OPERATIONS. 

The  appropriation  of  June  13,  1902,  is  to  be  applied  to  extending 
and  maintaining  the  channel  already  made,  by  means  of  dredging. 

Money  statement , 
Amount  appropriated  by  river  and  harbor  act  approved  Juno  13, 1902. . .         («) 


Amount  (estimated)  required  for  completion  of  existing  project $47, 130. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1904,  in  addition  to  the  balance  unexpended  July  1, 1902: 

For  works  of  improvement $15, 000. 00 

For  maintenance  of  improvement 5, 000. 00 

20,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
0 Allotment  from  consolidated  appropriation  made  by  act  of  June  13, 1902,  has 
not  been  made. 


APPROPRIATIONS. 


By  act  of — 

September  19, 1890 $5, 000 

July  13,1892 5,000 

August  18, 1894 3, 000 

June  3, 1896 5,000 


By  act  of — 

March  3, 1899 $8,000 

Total «24,000 


«This  does  not  include  the  part  of  the  consolidated  appropriation,  act  of  June  13, 
1902,  allotment  of  which  has  not  been  made. 
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COMMERCIAL    MTATUmCB. 

Freight  received  and  nhipped  by  ivatrr^  1901. 

Tons. 

Farm  produce 80, 000 

Fish  and  shellfish 85,000 

Coal 6,000 

Fertilizers 9,000 

MisceUaueoas 1, 000 

Total 180,000 

The  commerce  in  1901  was  handled  in  one  steamer,  250  sailboats,  and  100  gasoline 
boats,  drawing  from  2  to  6  feet  of  water  when  loaded,  with  a  tonnage  varying  from 
5  to  420  tons. 

The  value  of  the  commerce  in  1901  was  $2,960,500. 


H23. 

IMPROVEMENT  OF  SHREWSBURY  RIVER,  NEW  JERSEY. 

[ThiM  work  waM  in  the  charge  of  Col.  S.  M.  Mansfield,  Qom  of  Engineem.  to  Januarv  81, 1902,  and  in 
the  charge  of  Lieut.  Col.  C.  W.  Raymond,  CorpH  of  Engineers,  from  January  31  to  June  12, 1902.] 

Detailed  description  of  this  river  and  of  projects  for  its  improve- 
ment are  printed  m  Annual  Report  of  the  Chief  of  Engineers  for  1897, 
pages  1152  to  1155,  and  for  1900,  page  185. 

OPERATIONS   DURING  THE  PAST   FISCAL  YEAR. 

At  the  close  of  the  fiscal  year  ending  June  30,  1901,  work  was  in 
progress  under  a  contract  with  the  Shrewsbury  Dredging  Company, 
of  Long  Branch,  N.  J.,  for  redredging  the  channel  in  the  main  stem 
east  of  Island  Beach.  A  channel  nad  been  made  across  the  shoal  6 
feet  deep  and  40  feet  wide  for  a  distance  of  1,025  feet.  The  total 
quantity  of  sand  that  had  been  removed  was  19,250  cubic  yards,  at  a 
cost  of  24.6  cents  per  cubic  yard;  13.7  cubic  yards  oi  stone  was  also 
removed,  at  a  cost  of  $8  per  cubic  yard;  and  85  piles,  forming  an  old 
dock,  were  drawn  at  a  cost  of  $2  each. 

This  work  was  continued  until  the  last  of  September,  1901,  at  which 
time  the  contract  was  completed. 

The  work  done  during  the  year  consisted  in  the  removal  of  12,590 
cubic  yards  of  sand,  3.42  cubic  yards  of  rock,  and  1  pile,  all  at  the 
prices  named  above,  and  the  channel  across  the  shoal  was  widened  to 
80  feet.  The  total  work  done  under  this  contract  was  the  removal  of 
31,840  cubic  yards  of  sand,  17.12  cubic  yards  of  stone,  and  86  piles. 
One  cut  1,600  feet  long  and  one  cut  900  feet  long,  each  40  feet  in 
width  and  6  feet  in  depth  at  mean  low  water,  were  made  through  the 
shoal  east  of  Island  Beach. 

PRESENT  CONDITION   OF   IMPROVEMENT. 

In  the  main  stem,  channels  of  the  required  dimensions  have  been 
dredged  across  the  shoals  and  partly  maintained  at  the  outer  bar  by  a 
training  dike. 
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In  the  North  Branch  channels  6  feet  deep  and  from  100  to  200  feet 
wide  have  been  secured  by  dredging  and  training  dikes. 

In  the  South  Branch  training  dikes  have  been  built  and  channels 
dredged  to  the  required  depth. 

PROPOSED   OPERATIONS. 

The  appropriations  of  June  13,  1902,  will  be  expended  in  increasing 
the  dimensions  of  the  channels  and  in  maintaining  those  now  existing 
by  dredging  and  by  the  construction  of  dikes. 

Money  statetiient, 

July  1,  1901,  balance  unexpended $6,718.00 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  1902. .     75, 000. 00 

81, 718. 00 
June  30,  1902,  amount  expended  during  fiscal  year 6,  718. 00 

July  1,  1902,  balance  unexi)ended 75,000.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1904,  for  maintenance  of  improvement  in  adaition  to  the  balance 
unexpended  July  1,  1902 10,000.00 

Submitted  in  compliance  with  requirements  of  sundry  ci\al  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 

For  }}revious  project. 
By  act  of — 

August  30,  1852 $1,500 

March  3,  1871 14,000 

March  3,  1873 5,000 

$20,500 

For  present  project. 

June  18,  1878 18,000 

March  3,  1879 10,000 

June  14, 1880 30,000 

March  3,  1881 86,000 

August  2,  1882 30, 00 

August  5,  1886 10, 00 

August  11,  1888 10,000 

September  19,  1890 10, 000 

July  13,  1892 10,000 

August  18,  1894 , 5,000 

June  3,  1896 15,000 

March  3,  1899 10,000 

June  6,  1900,  allotment 10,000 

June  13,  1902 75,000 

329, 000 

Total  for  both  projects 349,500 


ABSTRACT  OF  CONTRACT   IN    FORCE. 


Name  of  contractor:  Shrewsbury  Dredging  Company. 

Date  of  contract:  July  20,  1900. 

Date  of  approval:  September  14,  1900. 

Date  of  commencement:  September  28,  1900. 
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Date  of  completion:  January  25,  1901. 

Removal  of  about  30,060  cubic  yards  of  sand  at  24.6  cents  per  cubic  yard;  ol  86 
piles,  at  $2  each,  and  of  17.12  cubic  yards  of  stone,  at  $8  per  cubic  yard. 

Work  was  continued  under  an  implied  contract  with  the  same  company  and  under 
the  same  terms,  by  authority  of  the  Chief  of  Engineers,  dated  February  15,  1901, 
and  was  completed  September  30,  1901. 


GOMMBBCIAL  STATISTICS. 

Freight  handled,  1901, 

Tons. 

Farm  produce 150,000 

Fish  and  shellfish 10,000 

Coal 20,000 

Lumber 1, 000 

Building  material 7, 000 

Miscellaneous 300, 000 

Total 488,000 

Passengers  carried,  209,204,  in  1901. 


H  24. 

IMPROVEMENT  OF  MANASQUAN  (SQUAN)  RIVER,  NEW  JERSEY. 

[This  work  was  in  the  charge  of  Col.  8.  M.  Mansfield,  Corps  of  Engineers,  to  January  31, 1902,  and  in 
the  charge  of  Lieut.  Col.  C.  W.  Raymond,  Corps  of  Engineers,  from  January  31  to  June  12, 1902,] 

******* 

A  history  of  this  improvement  may  be  found  in  Annual  Report  of 
the  Chief  of  Engineers  for  1898,  page  1070. 


OPERATIONS   DURING   THE   PAST   FISCAL   YEAR. 

No  work  was  done  during  the  year,  as  the  funds  on  hand  would  not 

Sermit  of  the  construction  of  a  suflScient  length  of  the  proposed  south 
ike  to  result  in  any  benefit  to  navigation. 

PROPOSED   OPERATIONS. 

The  balance  available  will  be  retained  until  another  appropriation 
shall  have  been  made,  with  the  expectation  that  the  expenditure  of  a 
larger  amount  of  money  will  enable  the  work  to  be  done  more  econom- 
ically. 

Money  statement, 

July  1,  1901,  balance  unexpended $5, 925. 00 

July  1,  1902,  balance  unexpended 5, 925. 00 


Amount  (estimated )  required  for  completion  of  existing  project 14, 375. 00 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  ending  June  30, 

1904,  in  addition  to  the  balance  unexpended  July  1,  1902 14, 375. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 
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APPROPRIATIONS. 

By  act  of — 


March  3,  1879 $12,000 

June  14,  1880 20,000 

August2,  1882 7,000 

September  19,  1890 2,000 


By  act  of — 

March  3,  1899 $5,000 


Total 46,000 


COMMERCIAL  STATISTICS. 


The  commerce  of  this  river  amounts  practically  to  nothing,  owing  to  obstructions 
at  the  inlet.    The  river  is  largely  used  by  pleasure  craft  during  the  summer  season. 


H25. 

IMPROVEMENT  OF  DELAWARE  RIVER,  NEW  JERSEY  AND 

PENNSYLVANIA. 

An  account  of  this  improvement  is  contained  in  the  Annual  Reports 
of  the  Chief  of  Engineers  for  1896,  page  877;  1897,  page  1192;  1898, 
page  1075;  1899,  pa^e  1317;  1900,  page  1557,  and  1901,  page  1310. 

Expenditures  durmg  the  past  fiscal  year  have  been  applied  to  the 
following  operations: 

1.  Surveys  of  the  channel  between  Marcushook  and  Eddystone; 
between  Black's  wharf  and  Gloucester;  from  Fishers  Point  to  Torres- 
dale,  west  of  Petty  Island,  and  at  Baker  shoaL 

2.  Removal  of  rock  from  the  channel  opposite  Petty  Island. 

3.  Improvement  of  Dan  Baker  shoal  (Subsection  B,  section  1). 

These  operations  will  be  described  in  the  above  order.  The  local- 
ities referred  to  and  previous  operations  thereat  are  described  in  the 
Annual  Reports  of  the  Chief  of  Engineers  for  1896,  pages  1075-1079, 
and  1899,  pages  1317-1322. 

1.    SURVEYS. 

Between  Marcushook  and  Eddystone, — This  survey  was  for  the  pur- 
pose of  obtaining  additional  information  in  connection  with  the  survey 
made  from  Marcushook  to  League  Island  during  the  fiscal  year  ending 
June  30,  1901. 

Between  Black's  wharf  and  Gloucester. — This  survey  was  made  for 
the  purpose  of  determining  the  shore  lines  between  Black's  wharf  and 
Gloucester  and  the  condition  of  the  river  channels  between  the  limits 
of  the  survey.     No  recent  survey  of  this  section  had  been  made. 

From  Fishers  Point  to  Torresdale, — This  survey  was  made  for  the 

Surpose  of  determining  shorelines  between  Fishei's  Point  and  Torres- 
ale  and  included  the  hydrography  of  the  river  between  the  limits  of 
the  survey,  This  survey  covers  the  entire  river  front  of  the  city  of 
Philadelpnia  north  of  Fishers  Point. 

West  of  Petty  Islaiid, — This  survey  was  made  to  determine  the 
changes  in  the  water  front  and  channel  west  of  Petty  Island,  and  is  a 
continuation  of  the  survey  made  south  and  east  of  Petty  Island  during 
the  fiscal  year  ending  June  30,  1901. 

At  Bakei'  shoal, — This  survey  was  made  for  the  purpose  of  deter- 
mining the  condition  and  tendency  of  the  channel  which  had  been 
dredged  for  a  distance  of  20,500  feet  through  the  upper  part  of  the 
shoaL 
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2.    REMOVAL  OF   ROCK   OPPOSITE   PETTY   ISLAND. 

A  project  for  the  expenditure  of  $125,000  of  the  appropriation  made 
in  the  river  and  harbor  act  of  March  3,  1899,  to  be  used  for  removing 
rock  from  the  channel  of  the  river  opposite  Petty  Island  (above  Chris- 
tian street,  Philadelphia),  was  submitted  on  June  6, 1899,  and  approved 
June  14,  1899. 

Under  date  of  August  11,  1899,  a  contract  was  entered  into  with 
P.  Sanford  Ross,  Incorporated,  of  Jersey  City,  N.  J.,  for  the  removal 
of  about  6,499  cubic  yards  of  rock  in  the  channel  of  the  river  at  this 
locality,  together  with  the  overlying  and  adjacent  material,  so  as  to 
form  a  clear  channel  with  a  least  depth  of  26  feet  at  mean  low  water. 
Work  under  this  contract  was  commenced  on  October  7,  1899,  and 
completed  on  November  21,  1901. 

Up  to  June  30, 1901, 18,895  cubic  yards  of  rock  and  overlying  mate- 
rial, scow  measurement,  had  been  removed  from  the  ledge.  The 
removal  of  this  material  represented  the  removal  of  about  5,986  cubic 
yards  of  ledge  rock,  place  measurement.  During  the  past  fiscal  year 
3,135  cubic  yards  of  rock  and  overlying  material  were  removed  from 
the  ledge,  making  a  total  of  22,030  cubic  yards  removed  under  the 
contract.  Of  the  material  removed,  about  6,640  cubic  yards  were 
ledge  rock  and  bowlders.  By  the  work  done  a  clear  channel  26  feet 
deep  at  mean  low  water  has  been  obtained  over  the  entire  rock  area, 
which  was  carefully  sounded  and  swept  after  the  completion  of 
operations. 

3.    IMPROVEMENT  AND    SURVEY   OF    BAKER    SHOAL    (SUBSECTION   B, 

SECTION    1). 

*  *  *  The  project  provides  for  a  channel  600  feet  wide  and  30 
feet  deep  from  Christian  street,  Philadelphia,  to  deep  water  in  Dela- 
ware Bay,  and  further  provides  for  the  application  of  the  expenditure 
then  autnorized  by  law  to  the  excavation  of  the  channel  through  Sub- 
section B  of  section  1  to  a  full  depth  of  30  feet  at  mean  low  water, 
with  a  width  as  great  as  can  be  formed  with  the  funds  available,  not 
exceeding  600  feet,  and  to  the  construction  of  so  much  of  the  bulkhead 
required  for  the  formation  of  the  proposed  island  as  is  necessary  to 
form  a  basin  for  the  deposit  of  the  material  so  excavated. 

Under  date  of  January  27,  1900,  a  contract  was  entered  into  with 
the  Virginia  Dredging  Company,  of  Richmond,  Va.,  for  the  removal 
of  about  2,323,000  cubic  yards  of  material  to  form  a  channel  through 
the  shoal  in  Subsection  B,  section  1  (near  Reedy  Island),  to  a  depth  of 
30  feet  at  mean  low  water  over  a  length  of  20,500  feet,  and  to  a  width 
as  great  as  could  be  formed  with  available  funds,  not  exceeding  600 
feet,  together  with  the  construction  of  about  11,700  linear  feet  of 
bulkhead  to  form  a  partly  inclosed  basin  for  the  reception  of  d nidged 
material.  This  contract  was  in  accordance  with  the  above-mentioned 
project. 

Work  under  this  contract  was  commenced  on  April  4, 1900.  *  *  * 
On  June  30,  1901,  8,140  linear  feet  of  bulkhead  had  been  completed 
and  accepted,  and  an  additional  length  of  2,200  feet  had  been  partly 
constructed. 

During  the  past  fiscal  year  3,557  linear  feet  of  bulkhead  was  com- 
pleted on  September  12,  1901,  making  a  total  of  11,697  linear  feet 
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constructed  under  the  contract.  A  description  of  this  bulkhead  is 
given  in  an  appendix  attached  to  this  report. 

The  work  of  dredging  was  commenced  on  August  22,  1900,  and  up 
to  the  close  of  the  fical  year  ending  June  30,  r901,  1,004,338  cubic 
yards  of  material,  scow  measurement,  had  been  removed  under  the 
contract,  thereby  forming  a  channel  30  feet  deep  at  mean  low  water, 
about  18,900  feet  long,  with  a  width  of  from  50  to  300  feet,  through  a 
part  of  Dan  Baker  shoal. 

An  additional  quantity  of  material,  amounting  to  85,650  cubic  yards, 
dipper  measurement,  had  been  cast  over  against  the  inner  face  of  the 
accepted  bulkhead  to  form  a  backing  for  the  structure. 

During  the  past  fiscal  year  an  additional  amount  of  1,263,212  cubic 
yards  was  removed  under  the  contmct,  making  a  total  of  2,267,550 
cubic  yards.  All  operations  under  the  contract  were  completed  in 
December,  1901.  As  a  result  of  the  work  done  a  channel  20,500  feet 
long,  30  feet  deep  at  mean  low  water,  and  with  an  average  width  of 
400  feet,  was  formed  through  the  upper  part  of  Baker  shoal,  and 
about  one-third  of  the  projected  bulkhead  for  retaining  dredged 
material  was  constructed. 

Owing  to  the  soft  nature  of  the  material  which  was  dumped  behind 
the  bulkhead,  the  backing  had  a  tendency  to  slide.  A  project  was 
therefore  submitted  on  June  18,  1901,  and  approved  June  20,  1901, 
for  the  construction  of  buttresses  of  rough  riprap  stone  at  intervals 
'  along  the  outer  face  of  the  bulkhead,  in  order  to  give  stability  to  the 
structure,  at  an  estimated  cost  not  to  exceed  $50,000. 

During  the  past  fiscal  year  a  contract  dated  September  14, 1901,  for 
this  work  was  entered  into  with  Messrs.  Hughes  Bros.  &  Bangs,  of 
Syracuse,  N.  Y.  Work  under  the  conti*act  was  commenced  in  October, 
1901,  and  completed  December  17, 1901,  32,830  tons  of  stone  (of  2,000 
pounds)  having  been  deposited  in  the  construction  of  buttresses  to 
give  the  bulkhead  stability,  and  as  riprap  along  the  sheet  piling  where 
needed. 

A  project  was  submitted  on  June  4,  and  approved  June  6, 1902,  for 
the  expenditure  of  about  $100,000  for  widening  the  channel  already 
dredged  through  Baker  shoal  to  the  full  width  of  600  feet,  with  a 
depth  of  30  feet.  Contract  for  the  work  was  entered  into  with  the 
American  Dredging  Company,  of  Philadelphia,  Pa.,  under  date  of 
June  26,  1902,  but  no  work  has  yet  been  done.  It  is  expected  that  all 
work  provided  for  in  the  contract  will  be  commenced  and  completed 
during  the  present  working  season. 

The  project  approved  September  29,  1899,  also  provided  for  the 
reservation  of  $18,400  from  the  appropriation  of  June  3, 1896,  for  the 
repair  and  maintenance  of  dikes.  No  expenditures  have  been  made 
during  the  past  fiscal  year  from  this  allotment. 

It  is  proposed  to  expend  available  funds  on  the  completion  of  work 
under  existing  contracts  and  on  further  work  under  the  general  project. 

IMPROVEMENT   OF   PHILADELPHIA   HARBOR. 

.  Up  to  June  30,  1902,  39  wharves  between  Allegheny  avenue  and 
Moore  street,  on  the  Delaware  River  water  front  of  the  city  of  Phila- 
delphia, had  been  extended  to  the  new  pier-head  line,  and  between 
Pearl  and  Mickle  streets,  Camden,  5  wharves  had  been  similarly 
extended  to  the  New  Jersey  pier-head  line. 
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During  the  past  fiscal  year  8  piers  on  the  Philadelphia  water  front 
within  the  limits  of  the  rhiladelphia  Harbor  improvement  were  fully 
extended  to  the  new  line. 

The  city  of  Philadelphia  has  constructed  a  new  bulkhead  along  the 
bulkhead  line  from  Vme  to  South  streets,  which  has  permitted  the 
widening  of  Delaware  avenue  at  that  locality  to  150  feet.  The  work 
of  widening  Delaware  avenue  between  Vine  and  Green  streets  has  been 
authorized,  but  no  appropriations  have  yet  been  made  for  commencing 
this  work. 

Detailed  information  with  reference  to  these  subjects  is  given  in  a 
letter  dated  June  28, 1902,  from  Mr.  Theodore  C.  Knauff,  secretary  of 
the  board  of  harbor  commissioners,  which  he  has  kindl}'^  prepared  at 
my  request.  This  letter  and  its  accompanying  papers  are  appended 
hereto. 

Under  date  of  June  10, 1901,  regulations  for  the  use  of  the  main  ship 
channel  of  the  Delaware  River  below  Philadelphia  were  prescribed  by 
the  Secretarv  of  War,  under  authority  of  section  4  of  the  river  and 
harbor  act  of  August  18,  1894. 


Money  stateinent, 

July  1,  1901,  balance  unexpended $441,666.43 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13, 1902.  600, 000. 00 

1,041,666.43 

June  30,  1902,  amount  expended  during  fiscal  year 134, 200. 48 

July  1,  1902,  balance  unexpended 907, 465. 95 

July  1,  1902,  outstanding  liabilities 130, 660.  78 

July  1,  1902,  balance  available 776,805.17 

July  1,  1902,  amount  covered  by  uncompleted  contracts 96, 000. 00 


Amount  (estimated)  required  for  completion  of  existing  project 4, 710, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1904,  in  addition  to  the  balance  unexpended  July  1,  1902: 

For  works  of  improvement $1, 000, 000. 00 

For  maintenance  of  improvement 100, 000. 00 

1,100,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 


Act  of — 

July  4,  1836 $15,000 

June  10,  1872 10,000 

March  3,  1873 115,000 

June  23,  1874 60,000 

March  3,  1875 30,000 

August  1 4,  1876 40, 000 

June  18,  1878 110,000 

March  3,  1879 201,000 

June  14,  1880 235,000 

March  3,  1881 250,000 

AugU8t2,  1882 286,000 

July  5,  1884 200,000 


Act  of— 

Auguflt5,  1886 $210,000 

August  11,  1888 250, 000 

September  19,  1890 240, 000 

July  13,  1892 50,000 

August  18,  1894 170,000 

June3,  1896 500,000 

March  3,  1899 300,000 

June6,  1900 270,500 

March  3,  1901 61,500 

June  13, 1902 600,000 


Total 4,204,000 


Total  amount  appiV)priated  on  present  project  to  June  30,  1902 $1, 100, 000. 00 
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EXPENDITURES. 

Under  previous  projects $2, 967, 681. 83 

Under  present  project 328,852.22 

Total  to  June  30,  1902 3,296,534.05 


CONTRACT   IN   FORCE,   WITH   NAMES  OF  CONTRACTORS,   DATE  07  APPROVAL,  OF  BEGINNING 

WORK,  AND   EXPIRATION. 

With  the  American  Dredging  Company,  of  Philadelphia,  Pa.,  dated  June  26, 1902, 
for  dredging  in  the  Delaware  Kiver  near  Reedy  Island  and  constructing  retaining 
bank  for  dredged  material.  Work  to  be  commenced  on  or  before  July  15,  1902,  and 
completed  on  or  before  July  1,  1903. 


COMMERCIAL  STATISTICS. 


The  following  statement  concerning  the  foreign  commerce  of  the  Delaware  River 
for  the  vears  ending  December  31,  1900  and  1901,  is  compiled  from  reports  of  the 
board  oi  trade,  the  commercial  exchange,  and  the  maritime  exchange  oi  the  city  of 
Philadelphia: 

IMPORTS. 


Articles. 


Asphalt  and  asphalt  blockR 

Cement 

Chalk 

Clay 

Coal  tar,  and  pitch  of 

Cork  and  cork  wood 

Cotton  and  cotton  fabrics 

Drugs  and  chemicals 

Earthenware,  china  and  stone  ware 

Fertilizers 

Fmlts 

Qlass,  and  manufactures  of 

Glue  and  glue  stock 

Groceries  and  provisions 

Hair,  and  manufactures  of 

Hemp,  jute,  flax,  and  their  fabrics . . 

Hides  and  skins 

Iron: 

Manufactures  of 

Ore 

Pig 

Scrap 

Leather,  and  manufactures  of 

Live  stock  and  fowls 


1901. 


7b7W, 

24,412 
4,756 

44,213 

54,449 

1,213 

608 

4,137 

89,673 

200 

9,511 

15,648 
1,460 
1,346 
8,624 
1,083 

31,151 
9,872 

9,060 

332,651 

16,898 

2,168 

181 

56 


Mineral  water 

Molasses 

Oil 

Ores,  metals,  and  manufactures  of . . . 

Plants  and  seeds 

Plaster  of  paris 

Rags 

Salt 

Silk,  and  manufactures  of 

Stone,  and  manufactures  of 

Sugar 

Sulphur,  crude 

Sulphur,  ore 

Tin 

Tobacco  

Wines  and  liquors 

Wood  pulp,  paper,  and  manufactures 

of 

Wood,  and  manufactures  of 

Wool  and  wool  fabrics 

Miscellaneous 

Total 


1901. 


Tbns. 

694 

66,195 

3,281 

1,258 

6,547 

28,498 

2,147 

17,688 

127 

1,575 

363,052 

12,036 

67,755 

9,555 

817 

2,044 

9,514 

4,124 

7,629 

11,138 


1,279,044 


EXPORTS. 


Beef,  pork,  and  products 

Bricks 

Bran,  middlings,  and  mill  feed 

Cars  and  locomotives 

Coal 

Com  and  com  meal 

Cotton  and  cotton  fabrias 

Drugs  and  chemicals 

Fertilizers 

Flour 

Fruit 

Glucose 

Glue  and  glue  stock 

Groceries  and  provisions 

Gunpowder  and  explosives 

Hay 

Hides,  leather,  and  manufactures  of . . 
Iron: 

Manufactured 

5« 

Scrap 

Live  stock 


Tbns. 

69,857 

16,715 

5,592 

1,497 

687,274 

444,958 

2,997 

6,298 

261 

237, 177 

626 

17,588 

90 

10,094 

161 

1,002 

903  j 

27,316  I 
877 
24 
13,534 


Metals,  other,  and  manufactures  of . . . 

Molasses 

Oats  and  oatnicul 

Oilcake 

Oils,  lubricating 

Oil,  (»ther 

ParafRn 

Petroleum,  crude  and  refined 

Residuum 

Rye 

Seeds  

Sonp,  tallow,  and  grease 

Stone,  manufactured 

Tobacco  

Wheat 

Wines  and  liquors 

Wood  pulp,  paper,  and  manufactures 

of 

Wood,  and  manufactures  of 

Mi.scellancous 


Total. 


Tmi8. 

4,207 

42,084 

W,418 

50,468 

76,337 

4,650 

17,689 

941,916 

24,603 

710 

872 

7,609 

13,821 

4,186 

333,922 

581 

637 
41,974 
19,160 


3,183,584 
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Passengers  arriving  from  and  departing  for  foreign  countries  by  river ^  1901. 

Arrivals 17, 259 

Departures 7, 072 

Total 24,  331 

Comparative  statement  of  tons  and  values  of  exports^  imports^  and  revenue,  collected  for  the 

year  1901. 


Exports.. 
Imports . . 
Revenue. 


Quantity. 


Tom. 
3,183,684 
1,279,044 


Value. 


$79,324,344 
61,365,142 
19,046,007 


Foreign  entrances  and  clearances. 


Entered  from  foreign  ports. 

Cleared  for  foreign  ports. 

T 

^^....i 

Class. 

With  c'Argo. 

In  ballast. 

With  cargo. 

In  ballast. 

lUtOi. 

No. 

30 
107 

031 
47 

815 

Tons. 

No. 

8 
14 

256 
•27 

305 

Tons. 

No. 

13 
111 

766 
71 

960 

Tons. 

No. 

26 
2 

146 

Tons. 

No. 

Tons. 

American  vessels: 
Steam 

38,892 
57,604 

1,216,028 
40,819 

4,809 
18,946 

520,180 
46,895 

16,508 
86,442 

1,622,139 
84,681 

28,316 
586 

77 
234 

1,788 
149 

87,626 
163,577 

3,484.113 
173. 601 

Sail 

Foreign  vessels: 

Steam 

Sail 

4  1       2.706 

' 

Total 

1,363,343 

589,330 

1,808,770 

178 

157,373 

2,248 

3,908,816 

The  following  statement  concerning  the  domestic  and  coastwise  commerce  of  the 
Delaware  River  for  the  year  ending  December  31,  1901,  has  been  compiled  from 
returns  made  to  this  office  by  shippers,  consignees,  and  carriers: 


Articles. 


ARRIVALS. 


Coal 

Cotton 

Fertilizers. 


Iron: 

Manufactured 


Pig. 


Lumber 

Petroleum  and  products 

Produce  and  fruit 

Railroad  ties 

Sugar  

Miscellaneous I    4, 


1901. 


Quantity. 


Tons. 
493,761 
5,854 
73,409 


Total I    6,559,797 


DEPARTURES. 


Coal 8,085,591 

Cotton 

Fertilizers 

Iron: 

Manufactured. 

Pig 

Lumber 

Petroleum  and  products. 


2,684 
101,723 

123,511 

39, 078 

77,959 

334, 749 

Miscellaneous '    4, 302, 804 


Total ,  13,068,099 


Value. 


$1,668,889 

1,133,380 

880,240 


80,360 

2,537,942 

57,533 

823,621 

961,743 

12,661,662 

41,279 

683,871 

86, 795 

2,859,820 

193, 1H6 

926,340 

44, 407 

3,519,010 

,521,410 

551,308,760 

578, 792, 535 


36,988,151 

630.410 

1,554,188 

4,896,443 

541. 732 

1,016.488 

5.707,746 

446,010,130 

497,346,288 
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The  apparent  large  decrease  in  the  value  of  the  miscellaneous  domestic  commerce 
for  the  year  1901,  as  compared  with  1900,  is  due  chiefly  to  the  method  of  computa- 
tion used.  In  1900  shippers  in  only  a  few  instances  furnished  values,  and  in  other 
cases  a  value  of  $350  per  ton  was  arbitrarily  assumed  for  miscellaneous  freight;  in 
1901  shippers  themselves  furnished  the  values.  The  amounts  shown  for  the  present 
year  are  believed,  therefore,  to  be  more  reliable  than  those  of  the  previous  year. 

Passengers  arrmng  at  and  departing  from  Philadelphia  by  river j  1901. 

Arrivals 1, 444, 452 

Departures 1, 459, 235 

Total 2,903,687 

Domestic  and  coastwise  arrivals  and  departures  of  vessels  in  cargo. 


Cnass. 


Steamers 

Sailing  vessels 

Canal  boats  and  barges 
Rafts 


1901. 


Total 60,885 


Arrivals. 

Departures. 

a  17, 843 

4,934 

c 37, 245 

863 

n 18, 745 

ft36,060 

d48,292 

11 

105,108 


«  Excluding  tugboats  and  ferryboats, 
ft  Including  31,800  oyster  boats. 
<-  Including  12,923  railroad  lighters. 
d  Including  12,727  railroad  lighters. 


SUMMARY. 


Freight  movemeid. 


Foreign; 

Arrivals 

Departures. 

Domestic: 

Arrivals 

Departures. 


1901. 


Tons. 


1,279,044 
3,183,684 

6,559,997 
13,068,099 


Value. 


$51,366,142 
79,324,344 

578,792,635 
497,345,288 


Total I  24,090,724 


1,206,827,309 


.  Movement  of  vessels y  1901. 


Foreign  trade: 

Steam  vessels 

Sailing  vessels 

Domestic  trade: 

Steam  vessels 

Sailing  vessels 

Canal  boats  and  barges 

Rafts 

Total 


Arrivals.  Departures. 


925 
195 

940 

188 

17,843 

4,934 

37,245 

863 

18, 745 

36,060 

48,292 

11 

62,005 

104,236 
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letter  from  mr.  theo.  c.  knaupf,  secretary  of  the  board  of  harbor  commis- 
sioners for  the  city  of  philadelphia,  pa.,  with  reference  to  the  improvement 
by  the  city  of  the  harbor  of  philadelphia  by  means  of  the  widening  op 
delaware  avenue  and  the  extension  of  piers  by  private  owners,  during  the 
fiscal  year  ending  june  30,  1902,  with  two  inclosures. 

Board  of  Harbor  Commissioners  for  the  City  of  Philadelphia, 

PhUaddphiay  Pa.,  June  28,  190^, 

Dear  Sir:  I  beg  to  acknowledge  the  receipt  of  your  communication  under  date  of 
June  24,  1902,  in  which  you  ask  to  be  furnished  with  a  concise  statement  regarding 
the  progress  made  by  the  city  of  Philadelphia  since  June  30, 1901,  on  the  reconstruc- 
tion of  the  water  front  along  the  Delaware  River  and  in  the  advancement  of.wharves 
to  the  new  pierhead  line,  by  the  city  and  private  owners. 

Under  the  head  of  the  improvement  of  the  Delaware  and  Schuylkill  rivers,  I  would 
state  that  the  only  harbor  improvement  has  been  done  under  a  contract  for  improv- 
ing the  channels  of  both  rivers,  with  the  American  Dredging  Company,  authorized 
by  an  ordinance  of  councils  of  July  27, 1901.  The  amount  appropriated  was  $250,000, 
and  the  limit  of  the  contract  awarded  was  $238,000.  The  contract  was  awarded  Sep- 
tember 27,  1901,  with  ten  months  in  which  to  finish  the  work.  The  contractor  was 
notified  to  begin  work  on  October  15,  1901.  The  work  is  progressing  in  a  satisfactory 
manner,  though  it  has  been  interfered  with  during  the  winter  by  severe  weather. 
Fifty-three  per  cent  of  the  work  is  completed,  386,009  cubic  yards  of  material  having 
been  taken  from  the  Delaware  River  along  the  Tinicum  Island  Range,  219,066  cubic 
yards  from  the  Schuylkill  River  below  Penrose  Ferry  Bridge,  and  30,647  cubic  yards 
from  the  same  river  above  Penrose  Ferrv  Bridge.  All  oi  this  material  has  been 
deposited  on  the  site  of  League  Island  Park  east  of  Broad  street  by  means  of  a  canal 
1  mile  in  length  and  a  receiving  basin,  both  built  for  the  purpose.  One  hundred 
thousand  three  hundred  and  fifteen  dollars  and  eight  cents  has  been  paid  on  account 
of  the  contract. 

The  mayor  has  made  a  report  to  councils  in  relation  to  the  amount  of  damages  to 
be  paid  property  owners  on  Delaware  avenue,  between  Vine  and  Green  streets,  for 
the  widening  of  that  avenue  between  the  streets  named,  but  no  further  action  has 
yet  been  taken. 

I  inclose  you  herewith,  marked  ** Exhibit  A,"  copy  of  a  letter  from  Mr.  Greorge 
S.  Webster,  chief  engineer  and  surveyor  of  the  city,  giving  all  details  in  connection 
with  these  subjects. 

The  completion  of  the  contract  for  the  erection  of  the  superstructure  on  the  deck 
of  the  Race  street  pier,  at  a  total  cost  of  $102,523.85,  has  been  the  only  work  carried 
on  along  the  water  front  of  the  city. 

I  also  take  pleasure  in  inclosing  herewith,  marked  "Exhibit  B,'*  a  communica- 
tion from  the  secretary  of  the  board  of  port  wardens,  containing  a  list  of  licenses 
granted  by  the  board  for  the  extension  of  piers  in  front  of  the  city  of  Philadelphia, 
up  to  June  30,  1902. 
Very  truly, 

Theo.  C.  Knaufp,  Secretary. 

Capt.  Spencer  Cosby,  Corps  of  Engineers. 


Exhibit  A. 

Department  op  Public  Works,  Bureau  op  Surveys, 

Philadelphia,  Pa.,  June  25,  1902. 

Dear  Sir:  Answering  your  letter  of  the  17th  instant,  in  which  you  ask  for  infor- 
mation relative  to  work  performed  by  the  city  of  Philadelphia  since  June  30,  1901, 
upon  the  improvement  of  the  Delaware  and  Schuylkill  rivers  and  the  Philadelphia 
water  front,  I  would  state  that  the  only  harbor  improvement  has  been  carried  on 
under  contract  with  the  American  Dredging  Company  for  improving  the  channels  of 
the  Delaware  and  Schuylkill  rivers. 

Councils  by  ordinance  of  July  27,  1901,  appropriate<l  the  sum  of  $250,000  for  this 
work;  proposals  were  received  September  17,  1901,  and  contract  entered  into  Sep- 
tember 27,  1901.  The  time  to  complete  is  limited  to  ten  months.  Limit  of  contract 
was  $238,000.  Contractor  was  notified  to  begin  October  15,  190h  The  work,  which 
was  interfered  with  by  the  severe  weather  of  the  past  winter,  is  progressing  in  a 
satisfactory  manner,  386,009  cubic  yards  of  material  having  been  removed  from  the 
Delaware  River  along  the  Tinicum  Island  Range;  219,066  cubic  yards  from  the 
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Schuylkill  River  below  Penrose  Ferry  Bridge,  and  30,647  cubic  yards  above  Penrose 
Ferry  Bridge.     Fifty-three  per  cent  of  the  work  completed. 

The  material  excavated  from  both  rivers  has  been  deposited  upon  League  Island 
Park,  east  of  Broad  street,  a  canal  having  been  excavated  over  1  mile  in  length  in 
the  back  channel  and  a  receiving  basin  having  been  built  for  the  deposit  of  material 
prior  to  pumping  over  the  banks.  The  total  amount  imid  on  account  of  this  contract 
has  been  $100,315.08. 

The  only  work  that  has  been  carried  on  upon  the  water  front  has  been  the  com- 
pletion of  contract  No.  17,  for  the  construction  of  the  superstructure  on  the  deck  of 
Kace  street  pier,  final  estimate  for  which  was  drawn  October  17,  1901,  the  total  cost 
being  $102,523.85. 

In  the  matter  of  widening  Delaware  avenue  between  Vine  and  Green  streets,  I 
would  state  that  after  n^otiating  with  all  the  property  owners  affected,  with  a  view 
to  determining  the  amount  of  damage  suffered,  tne  mayor,  has  reported  to  councils 
the  result  of  the  negotiations. 
Yours,  truly, 

G.  S.  Webster,  Chief  Engineer, 

Mr.  Theo.  C.  Knauff, 

Secretary y    *oard  of  Harbor  Commissioners. 


Exhibit  B. 

Board  op  Port  Wardens  for  the  Port  op  Philadelphia,  Pa., 

Philadelphia,  Pa.,  June  30 y  1902, 

Dear  Sir:  In  reply  to  your  favor  of  the  17th  instant,  I  send  you  below  a  list  of  the 
pier  extensions  licensed  by  the  board  of  wardens  since  June  30,  1901 : 

July  10,  1901,  Pennsylvania  Railroad  Company,  to  extend  pjers  49  and  50,  north 
wharves. 

October  7,  1901,  Pennsylvania  Railroad  Company,  to  widen  and  extend  pier  53, 
south  wharves. 

October  7,  1901,  Pennsylvania  Railroad  Company,  to  widen  and  extend  pier  55, 
south  wharves;  provided  pier  54  be  eliminated. 

December  2,  1901,  J.N.  Pew,  to  build  a  wharf  at  Marcus  Hook. 

December  2,  1901,  Pennsylvania  Railroad  Company,  to  extend  piers  Nas.  10  and 
11,  south  wharves. 

December  2,  Pennsylvania  Railroad  Company,  to  extend  pier  14,  South  Delaware 
avenue. 

February  3,  1902,  Clara  E,  Uhler,  to  extend  pier  11,  North  wharves. 

May  5,  1902,  Pennsylvania  Salt  Manufacturing  Company,  to  extend  pier  in  front 
of  property  above  Greenwich  Point. 

May  5,  1902,  Fayette  Manufacturing  Company,  to  build  pier  at  Chester. 

I  trust  this  information  is  what  you  desire,  and  if  not  I  shall  be  pleased  to  be  at 
your  service  at  any  time. 
Very  truly,  yours, 

Geo.  F.  Sproule,  Secretary. 

Mr.  Theo.  C.  Knauff, 

Secretary y  Board  of  Harbor  Commissioners. 


DESCRIPTION  OP  BULKHEAD   BUILT    ON   LOWER  END  OF   BAKER  AND   STONY  POINT  SIIOAI.S, 
DELAWARE  RIVER,  TO   FORM    A    BASIN   FOR  THE   RECEPTION   OF   DREDGED   MATERIAL. 

The  report  of  the  Board  of  Engineers,  dated  September  8,  1899,  published  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1900,  page  1615,  contains  the  approved 
project  for  the  improvement  of  the  Delaware  River;  it  provides  for  the  construction 
of  an  inclosed  basin  for  retaining  dredged  material  at  Baker  and  Stony  Point  shoals, 
near  Reedy  Island,  about  45  miles  below  Philadelphia.  The  location  of  the  basin  is 
shown  on  the  map  accompanying  the  report  of  the  Board. 

Baker  and  Stony  Point  shoals  have  a  length  approximately  of  3  miles  each,  and 
are  practically  parallel  to  each  other.  In  their  original  condition  they  were  sepa- 
rated by  a  secondary  channel  having  an  average  width  of  1,000  feet  between  the  12- 
foot  contours,  and  a  low- water  depth  varying  from  15  to  19  feet.  The  average  low- 
water  depths  on  the  crests  of  the  shoals  were  10  and  8  feet. 

As  projected,  the  basin  was  designed  to  reduce  the  cross  sections  of  the  river,  which 
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were  abnormally  large  at  the  locality,  as  well  as  to  provide  a  place  for  the  deposit  of 
dredged  material.  A  study  of  the  conditions  showed  that  a  basin  constructed  to 
r^ulate  uniformly  the  low-water  widths  would  be  so  large  as  to  be  impracticable. 
It  was  therefore  decided  to  have  its  sides  follow  the  crests  of  Baker  and  Stony  Point 
shoals,  thus  minimizing  the  cost  of  construction  of  the  side  walls,  and  affording  ample 
capacity  for  the  disposal  of  all  material  to  be  dredged  from  the  river  in  the  lower 
sections,  estimated  to  amount  to  19,127,000  cubic  yards,  scow  measurement. 

bata  ccm^xming  the  basin. 

Area, acres. .  586 

Len^h feet. .  15, 800 

Maximum  width '. do. . .  2, 225 

Average  width do. . .  1, 615 

Maximum  depth  at  low  water  of  inclosed  basin do . . .  19. 2 

Average  depth  at  low  water  of  inclosed  basin do. . .  13 

Height  of  retaining  wall  above  low  water do. . .  10 

Estimated  capacity  of  basin  to  10  feet  above  low  water,  place  measure- 
ment   cubic  yards. .  21,  700, 000 

Estimated  capacity,  scow  measurement do. . .  27, 125, 000 

Length  of  revetment  for  side  and  end  walls feet.  -  32, 400 

The  revetment  as  designed  was  to  consist  of  sheet  piling  supported  by  pine  and 
oak  piles  well  braced,  and  backed  by  dredged  material  to  be  cast  against  it  on  the 
inside. 

The  part  of  the  bulkhead  constructed  to  date  has  a  length  of  11,697  linear  feet, 
and  forms  the  end  and  side  walls  of  the  lower  third  of  the  basin.  It  consists  essen- 
tially of  a  two  and  a  three  row  pile  and  sheet  pile  construction,  as  shown  on  the 
accompanying  drawing, «  the  style  of  construction  used  depending  on  the  depths  of 
water  m  which  it  is  built.  The  first  piles  were  driven  in  April,  1900;  on  December 
31, 1900, 3,810  linear  feet  of  bulkhead,  consisting  of  the  entire  lower  end  and  parts  of 
the  side  walls,  had  been  finished.  The  entire  work  was  completed  on  September 
12,  1901.  A  great  portion  of  the  work  has  thus  been  exposed  to  the  action  of  weather 
and  ice  for  two  winters,  and  all  of  it  for  one  winter.  A  careful  detailed  examination 
of  the  whole  structure  made  in  May  of  this  year  showed  it  to  be  in  excellent  condi- 
tion, the  only  repairs  necessarv  being  of  a  very  minor  nature,  consisting  chiefly  of 
replacing  a  few  bolts  which  nad  either  sheared  off  or  from  which  the  nuts  had 
become  detached.     Not  a  pile  or  sheet  pile  was  broken. 

As  built,  the  structure  consists,  first  of  an  outer  row  of  oak  piles,  7  to  8  inch  tips 
and  12-inch  butts,  spaced  from  4  to  4  J  feet  apart,  center  to  center,  cut  off  12  feet  above 
mean  low  water,  and  having  a  penetration  of  from  16  to  20  feet.  In  the  two-row 
construction  only  a  second  row  of  yellow-pine  piles  was  driven,  spaced  center  to 
center,  the  same  as  the  first  row,  the  distance  between  the  rows  bemg  20  feet.  In 
the  three-row  construction  an  additional  row  of  piles  was  driven  behind  the  second 
row  as  drag  piles,  the  spacing  between  the  three  rows  being  respectively  15  and  10 
feet.  The  sheet  piling  consists  of  single  planks  sharpened  so  as  to  drive  close;  they 
are  of  long-leaf  Southern  yellow  pine,  from  4  to  5  inches  thick,  driven  to  a  penetra- 
tion of  from  8  to  10  feet,  and  cut  off  10  feet  above  mean  low  water.  The  piles  are 
connected  by  wales  and  cross  braces  of  long-leaf  pine,  fastened  by  screw  bolts, 
arranged  as  shown  on  the  drawing, «  and  by  wrought-iron  tie  rods  IJ  inches  in 
diameter,  tested  for  a  tensile  strength  of  50,000  pounds  per  square  inch.  These  rods 
are  placed  just  above  low  water.  On  the  second  row  of  piles  horizontal  boards  were 
nailed  to  a  height  of  6  feet  above  low  water,  to  serve  as  anchors  when  material  was 
cast  a^inst  the  inside  of  the  bulkhead. 

During  the  progress  of  construction  it  was  found  that  the  dredged  material 
deposited  behind  the  bulkhead  remained  in  so  fluid  a  condition  that  a  constant 
heavy  outward  pressure  was  exerted  against  the  structure.  To  counteract  this,  stone 
buttresses  and  riprap  were  placed  on  the  outside,  about  82,000  tons  being  used  for 
the  purpose.    This  effectually  stiffened  the  structure,  and  it  is  now  entirely  ri^d. 

During  the  present  and  coming  season  it  is  proposed  to  deposit  material  within  the 
part  of  the  basin  already  constructed  to  the  height  of  10  feet  above  mean  low  water, 
thus  utilizing  its  full  capacity. 

It  is  expected  that  the  life  of  the  bulkhead  from  3  feet  above  low  water  will  be 
about  fifteen  years.  Below  that  lieight  there  should  be  little  or  no  decay.  Previous 
experience  has  shown  that  where  fills  l)ehind  bulkheads  are  brought  above  high 
water,  the  material  soon  consolidates,  and  although  the  upper  part  of  the  bulkhead 
gradually  decays,  the  fill  can  easily  be  held  in  place.  The  stone  placed  outside  the 
bulkhead  can,  if  necessary,  be  used  for  this  purpose. 


«Not  printed. 
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H  26. 

CONSTRUCTION    OF    IRON    PIER    IN    DELAWARE  BAY,  NEAR  LEWES, 

DELAWARE. 

An  account  of  this  work  is  contained  in  the  Annual  Reports  of  the 
Chief  of  Engineers  for  1896,  page  920,  and  for  1900,  page  1574. 

During  the  past  fiscal  year  no  work  has  been  done  or  liabilities 
incurred. 

It  is  proposed  to  hold  the  sum  of  $820.60,  which  remains  available, 
for  maintenance  and  repairs  as  needed. 

The  funds  now  available  are  considered  sufficient  for  present  needs. 


Money  statement, 

July  1,  1901,  balance  unexpended $820.60 

July  1,  1902,  balance  unexpended 820.60 


APPROPRIATIONS. 


Act  of — 

July  15,  1870 $225,000. 

June23,  1874 10,000 

March  3,  1875 25,000 

March  3,  1875 15,000 

August  14,  1876 30,  000 

June  18, 1878 20,000 

March  3,  1879 10,500 


Act  of — 

June  14,  1880 $10,000 

March  3,  1881 10,000 

August  2,  1882 13, 000 

April  4,  1890 10,000 

June  3,  1896 7, 660 


Total 386,160 


EXPENDITURES. 


Total  to  June  30,  1902 $385,339.40 


H  27. 
IMPROVEMENT  OF  DELAWARE  BREAKWATER,  DELAWARE. 

An  account  of  this  improvement  is  contained  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1896,  page  922;  for  1897,  page  1214; 
for  1898,  page  1094;  and  for  1901,  page  1323. 

During  the  past  fiscal  year  a  survey  of  the  breakwater  harbor  was 
made  as  part  of  a  survey  of  the  Harbor  of  Refuge.  The  map  of  this 
survey  has  not  yet  been  completed. 

The  funds  now  available  are  considered  sufficient  for  present  needs, 
and  it  is  proposed  to  hold  the  sum  of  $874.38,  the  available  balance, 
for  maintenance  and  repairs  as  needed. 

The  commercial  statistics  of  the  harbor  at  and  in  the  vicinity  of  this 
breakwater  are  given  in  connection  with  the  report  on  the  Harbor  of 
Refuge,  Delaware  Bay,  Delaware. 
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Money  statement 

July  1,  1901,  balance  unexpended ., $B84. 67 

June  30,  1902,  amount  expende<l  during  fiscal  year 9. 93 

July  1,  1902,  balance  unexpended 874. 64 

July  1,  1902,  outstanding  liabilities .26 

July  1,  1902,  balance  available 874.38 


APPROPRIATIONS. 


Act  of — 


May  7,  1822 $22,700.00 

May  23,  1828 260,000.00 

April  23, 1830 162,000.00 

March  2,  1831 208,000.00 

July  3,  1832 270,000.00 

March  3,  1833 270,  000. 00 

June  28,  1834 270,  000. 00 

March  3,  1836 100,000.00 

July  2,  1836 100,000.00 

July  4,  1836  (survey) .  1, 000. 00 

March  3,  1837 141.000.00 

July  7,  1838 160,000.00 

August  30, 1852 30, 000. 00 

*                   *  * 


Act  of— 


June  23, 1866 $107, 910. 00 

March  2, 1867 109, 493.  70 

August  2,  1882 126,000.00 

July  6,  1884 75,000.00 

August6,  1886 56,250.00 

August  11, 1888 100, 000. 00 

September  19,  1890  ...  80, 000. 00 

July  13,  1892 50,000.00 

August  18, 1894 50,000.00 

June  3, 1896 80, 000. 00 

Total 2,808,353.70 


EXPENDITURES. 


Total  to  June  30, 1902 $2,807,479.06 

Total  under  present  project  to  June  30, 1902 615, 375. 36 


H  28. 

CONSTRUCTION  OF  HARBOR  OF  REFUGE,  DELAWARE  BAY,  DELAWARE. 

An  account  of  this  improvement  is  contained  in  the  Annual  Reports 
of  the  Chief  of  Engineers  for  1897,  page  1216,  and  for  1901,  page  1325. 

Under  a  contract  with  Messrs.  Hughes  Bros.  &  Jiangs,  dated  Feb- 
ruary 15,  1897,  1,372,616  tons  of  stone  were  deposited  in  the  break- 
water to  June  30,  1901. 

During  the  past  fiscal  year  under  the  same  contract,  102,660  tons  of 
stone  were  deposited  in  the  work,  and  the  breakwater  was  completed 
on  December  11,  1901.  The  total  quantity  of  stone  deposited  under 
the  contract  was  1,475,276  tons. 

The  contract  above  referred  to  provided  for  the  complete  construc- 
tion of  the  breakwater,  to  be  paid  for  as  appropriations  might  from 
time  to  time  be  made  by  law.  It  required  tne  placing  of  125,000  tons 
of  stone  during  the  year  ending  December  31,  1897,  as  estimated  by 
the  engineer  officer  in  charge,  and  for  the  continuance  of  the  work  as 
rapidly  as  might  be  required  by  the  engineer  officer,  to  the  extent  of 
placing  280,000  tons  during  any  one  calendar  year,  provided  sufficient 
funds  were  available  for  payment  therefor.  Tne  work  was  required  to 
be  commenced  on  or  before  May  1,  1897,  and  to  be  completed  on  or 
before  December  31,  1901,  unless  prevented  by  lack  of  iunds.    The 
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terms  of  the  contract  were  satisfactorily  complied  with,  and  the  break- 
water was  begun  and  completed  within  the  required  time. 

The  superstructure  of  the  breakwater  as  completed  has  a  length  of 
7,960  feet  and  the  substructure  a  length  of  8,040  feet  measured  on  the 
low-water  line. 

A  final  report  on  this  work  has  not  yet  been  submitted. 

In  addition  to  the  construction  of  the  breakwater,  the  project  for 
the  harbor  of  refuge  provides  for  the  construction  of  a  row  of  ice 
piers  across  the  upper  end  of  the  harbor  to  protect  it  from  ice  descend- 
mg  the  bay. 

A  project  for  the  construction  of  ten  of  these  piers  was  submitted 
on  April  5,  1900,  and  approved  by  the  Secretary  of  War  on  April  23, 
1900. 

Under  date  of  September  7,  1900,  a  contract  was  entered  into  with 
Messrs.  Hughes  Bros.  &  Bangs,  of  Syi'acuse,  N.  Y.,  and  approved 
October  2,  1900,  for  the  construction  of  the  ice  piers.  This  contract 
provides  for  the  complete  execution  of  the  work,  to  be  paid  for  as 
appropriations  may  from  time  to  time  be  made  by  law.  It  requires 
the  placing  of  64,500  tons  of  stone,  the  work  to  be  commenced  on  or 
before  November  3, 1900,  and  to  be  completed  on  or  before  December 
31,  1901,  unless  prevented  by  lack  of  funds. 

Work  under  tne  contract  was  conmienced  in  October,  1900,  and  up 
to  the  close  of  the  fiscal  year  ending  June  30,  1901,  39,562  tons  of 
stone  had  been  placed  in  the  ice  piers,  thereby  partly  constructing  the 
substructures  of  all  ten  of  the  piers  and  partly  constructing  the  super- 
structures of  two  of  them. 

During  the  past  fiscal  year  under  the  contract  25,607  tons  of  stone 
were  depositea  in  the  work. 

On  June  30,  1902,  all  the  ice  piers  had  been  partlj'^  constructed. 

The  funds  on  hand  are  considered  sufficient  for  the  completion  of 
the  work  now  projected. 

During  the  past  fiscal  year  from  April  to  June,  1902,  a  survey  of 

the  breakwater  harbor  was  in  progress.     The  map  of  this  survey  has 

not  yet  been  completed. 

'^*  *  *  *  *  *  * 

Money  statement, 

Jaly  1,  1901,  balance  unexpended $438,420.91 

Jane  30,  1902,  amount  expended  during  fiscal  year 289, 852.  73 

July  1,  1902,  balance  unexpended 148, 568. 18 

July  1,  1902,  outstanding  liabilities 18,521.92 

July  1,  1902,  balance  available 130,046.26 


July  1,  1902,  amount  covered  by  uncompleted  contracts 20, 000. 00 


APPROPRIATIONS. 


Act  of — 

June  3,  1896 $5,000 

June4,  1897 394,334 

July  1, 1898 800, 000 

March3,  1899 377,000 


Act  of — 

June  6,  1900 $450,000 

Inarch  3, 1901 213,000 

Total 2,239,334 


EXPENDITURES. 

Total  to  June  30,  1902 $2,090,765.82 
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CONTRACT   IN   FORCE,    WITH   NAME  OF  CONTRACTOR,    DATE  OF   APPROVAL,    OF   BEGINNING 

WORK,  AND   EXPIRATION. 

1.  With  Hughes  Bros.  &  Bangs,  of  Syracuse,  N.  Y.,  dated  September  7,  1900,  and 
approved  Octooer  2,  1900,  for  complete  execution  of  the  work  of  constructing  a  row 
of  ten  ice  piers,  to  be  paid  for  as  appropriations  may  be  made  from  time  to  time  by 
law.  To  be  commenced  on  or  before  November  3,  1900,  and  completed  on  or  before 
December  31,  1901,  unless  prevented  by  lack  of  funds. 


COMMERCIAL   STATISTICS. 


During  the  year  ending  December  31,  1901,  the  following  vessels  called  at  Dela- 
ware Breakwater  for  the  reasons  given: 


Steamers. 

Ships. 

Barks. 

Brigs. 

Schoon- 
ers. 

Barges. 

Total. 

For  orders 

69 
46 

1 

1 
2 

6 
10 

1 
l 

7 

1,172 

6 

2 

282 

6 

86 

For  harbor 

1,516 
13 

In  distress 

Total 

116 

3 

16 

5 

1,185 

290 

1,616 

In  addition-to  the  above,  a  large  number  of  craft  under  30  tons  have  used  the  break- 
water for  harborage. 


H  29. 


REMOVING   SUNKEN   VESSELS  OR  CRAFT  OBSTRUCTING   OR  ENDAN- 
GERING NAVIGATION. 

1,  Wre^k  of  coal  harr/e  John  He\yron.  in  Arthur  Kill.,  near  Seicaren^ 
JV.  J. — On  August  21,  1901,  attention  was  called  by  the  president  of 
the  board  of  commissioners  of  pilotage  of  New  Jersey  to  a  wreck  in 
the  Arthur  Kill,  near  Sewaren,  N.  J.,  which  proved  to  be  the  coal 
barge  Joh?i  Ifevron,  Being  a  menace  to  navigation  steps  were  taken 
for  its  immediate  removal.  The  wreck  was  reported  August  22,  and 
on  August  24,  1901,  an  allotment  of  $210  was  made  to  pay  expenses 
in  connection  with  its  removal.  The  wreck  was  wholly  removed  on 
August  24,  at  a  cost  to  the  United  States  of  $210,  and  report  thereon 
submitted  August  30,  1901'. 

^.  Wreck  of  unhnoum  canal  boat  in  JVeivark  Bay,  JVew  Jei^sey, — 
Information  was  received  that  a  derelict  canal  boat  was  floating  around 
in  the  channel  of  Newark  Bay,  New  Jersej%  in  the  vicinity  of  Shooters 
Island.  Being  a  danger  to  navigation  immediate  steps  were  taken  for 
its  removal.  The  wreck  was  reported  August  31,  and  on  September  4, 
1901,  an  allotment  of  $210  was  made  to  pav  expenses  in  connection 
with  the  removal  of  this  wreck.  The  wreck  was  wholly  removed  on 
September  2,  at  a  total  cost  to  the  United  States  of  $210,  and  report 
thereon  submitted  September  12,  1901. 

3,  Unknown  wreck  tn  Raritan  River,  near  Neio  Bruns^mck,  N,  J, — 
Under  date  of  March  13,  1902,  the  wreck  was  reported  to  this  oflice  by 
letter  of  Mr.  D.  C.  Chase,  president  of  the  board  of  commissioners  of 

f)ilotaffe  of  New  Jersey.     An  examination  showed  that  the  wreck  was 
ocatea  about  600  feet  below  the  wharves  at  New  Brunswick;  that  it  con- 
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sisted  of  the  bottom,  sides,  and  ends  of  an  old  abandoned  canal  boat, 
name  unknown;  that  there  was  nothing  of  value  upon  it,  and  that  it  was 
a  dangerous  obstruction  to  navigation.  An  estimate  of  ^500  for  its 
removal  was  submitted  on  Marcn  81,  1902,  and  that  sum  was  allotted 
by  Department  letter  of  April  2,  1902.  Proposals  for  removing  the 
wreck  were  received  on  April  5,  and  the  bid  of  the  Anderson-Murphy 
Company  to  do  the  work  for  the  sum  of  $225  was  accepted  on  April  9. 
The  work  of  removing  the  wreck  from  the  river  was  commenced  on 
April  12  and  completed  on  April  16,  at  a  cost  to  the  United  States  of 
$383.60.  The  wreck  was  finally  disposed  of  on  April  21,  by  breaking 
it  up  and  placing  it  upon  a  wharf  in  South  Brooklyn  at  the  foot  of 
Twenty-first  street. 

1^.  Wreck  of  coalhargeB,  L.  Collar  in  Bronx  Rivi^\  Nmi^York, — Under 
date  of  June  12,  1902,  this  wreck  was  reported  to  this  oflSce  by  letter 
from  the  Bronx  Company.  An  examination  showed  that  the  barge 
was  sunk  in  the  Bronx  River  at  the  sharp  bend  opposite  the  wharves 
of  the  Bronx  Company,  in  such  a  manner  as  to  prevent  the  passage  of 
other  barges  except  at  extreme  high  tide.  This  barge  had  a  cargo  of 
coal  consigned  to  the  Bronx  Company,  which  was  removed  and  delivered 
by  the  underwriters,  but  the  barge  was  allowed  to  remain  in  the  river 
and  no  one  can  be  found  to  claim  ownership,  although  it  is  said  that  it 
is  owned  by  Capt.  W.  J.  La3"man,  who  w^as  on  board  until  the  cargo  was 
taken  out,  but  whose  residence  is  now  unknown  to  this  office.  There 
was  nothing  of  value  left  upon  the  wreck.  An  estimate  of  $500  for 
its  removal  was  submitted  on  June  21,  1902,  and  its  removal  was 
authorized  and  that  sum  was  allotted  by  Department  indorsement  of 
June  25,  1902.  Up  to  June  30,  1902,  nothing  had  been  done  toward 
its  removal. 

5,  Schooner  Lottie  K,  Friend, — In  September,  1895,  the  three- 
masted  schooner  Lottie  K.  Friend,,  with  a  cargo  of  coal,  was  sunk  in 
Delaware  Bay  in  collision  with  another  vessel  about  IJ  miles  west 
from  Ship  flohn  light.  The  wreck  being  considered  a  dangerous 
obstruction  to  navigation,  its  removal  was  recommended.  Under  date 
of  Februarv  8,  1897,  a  contract  was  entered  into  with  Thomas  Poynter 
and  Elijah  t).  Register,  of  Lewes,  Del.,  for  the  removal  of  the  wreck 
for  the  sum  of  $1,100,  the  work  to  be  completed  on  or  before  April 
25,  1897.  At  the  close  of  the  fiscal  year  ending  June  30,  1897,  the 
removal  of  the  wreck  had  been  commenced,  but  had  not  been  com- 
pleted. During  the  fiscal  year  ending  June  30,  1898,  no  additional 
work  had  been  done  toward  the  removal  of  the  wreck  under  the  above 
contract,  and  on  June  16, 1898,  it  was  recommended  that  the  contract 
be  annulled  and  the  remaining  wreckage  be  removed  b}'-  dredging  at 
some  time  when  dredging  operations  were  in  progress  in  the  neigh- 
borhood. This  recommendation  was  approved  on  June  18,  1898. 
Since  that  time  nothing  has  been  done  toward  the  removal  of  the 
wreck. 

6.  Dredge  Potomac, — In  December,  1900,  the  hydraulic  dredge 
Potoma/)  sank  in  the  Delaware  Breakwater  Harbor  as  a  result  of  leaks 
caused  by  a  storm  encountered  while  under  tow  from  Alexandria,  Va., 
to  Atlantic  City,  N.  J.  The  wreck  lay  in  17  feet  of  water  at  a  point 
about  one-fourth  mile  west  of  the  iron  pier,  and,  being  considered  a 
menace  to  vessels  seeking  a  harbor,  its  removal  was  recommended. 
During  September  the  owners  of  the  sunken  dredge  had  it  completely 
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removed  from  the  harbor  without  expense  to  the  United  States.  The 
allotment  of  $4,000,  dated  December  20,  1900,  for  the  removal  of  the 
wreck,  was  withdrawn  in  September,  1901. 

7.  Schooner  Lamnm  Camphdl.  —  During  September,  1901,  the 
three-masted  schooner  Lavinia  Cam  [Ml  sarik  in  Delaware  Bay  as  a 
result  of  collision  with  the  schooner  C.  F,  Jimihstm,  The  wreck  lay 
on  the  western  side  of  the  main  ship  channel  about  one-half  milealK)vo 
Fourteen  Foot  Bank  ligrht-house,  in  23  feet  of  water.  An  examina- 
tion showed  the  hulk,  which  had  been  almndoned  by  its  owners,  to  be 
a  dangerous  obstruction  to  passing  vessels,  and  its  removal  was  recom- 
mended September  24,  1901.  L^ider  date  of  October  28,  1901,  an 
emergency  contract  was  entered  into  with  William  II.  Virden,  of 
Lewes,  Del.,  for  its  removal,  for  the  sum  of  $2,200  (including  inspec- 
tion), and  the  work  was  entirely  completed  Januar}'  2,  1902. 

8.  Canal  boat  If.  C  Wehster, — In  December,  1900,  the  canal  ))oat 
IL  C.  Webster  foundered  in  i\n\  unper  Delaware  River  at  a  |X)int 
about  800  feet  above  the  mouth  of  Permypack  Creek  and  500  feet  off 
the  Pennsylvania  shore,  in  22  feet  of  wat(5r.  An  examination  of  the 
wreck  having  shown  it  to  be  an  obstruction  to  navigation,  its  removal 
was  recommended  September  20,  1901.  Under  date  of  October  29, 
1901,  an  emergency  contract  was  entered  into  with  the  River  and  Har- 
bor Improvement  Company  of  Camden,  N.  J.,  for  the  removal  of  this 
wreck,  the  sum  agreed  upon  being  |v457.41  (including  inspection),  and 
the  work  was  completed  November  H,  1901. 

9.  ScJvooner  Liua  Fowler, — In  October,  1901,  the  three-masted 
schooner  Lida  Fowler  sunk  on  the  east  side  of  the  main  ship  channel 
in  Delaware  Bav  in  21  feet  of  water,  about  1^  miles  above  Fourteen 
Foot  Bank  light-house,  as  a  result  of  striking  the  wreck  of  the 
schooner  Lavinia  Campbell.  Having  been  judged  a  dangerous  menace 
to  navigation  and  duly  advertised  as  such,  its  removal  was  recom- 
mended October  25,  1901.  An  emergency  contra<*t  was  made  with 
Napoleon  B.  Register  and  Nicholas  H.  Outten  of  I^wes,  Del.,  dated 
January  14,  1902,  who  agreed  to  remove  the  wreck  for  the  sum  of 
$1,767.36  (with  insj^ection).  Under  this  contract  work  was  commenced 
January  14,  1902,  and  prosecuted  until  February  2,  when  ice  necessi- 
tated a  suspension  of  operations  until  March  13,  and  the  wreck  was 
finally  completely  removed  from  the  waterway  May  26, 1902;  the  con- 
tractors having  been  granted  an  extension  of  their  contract  time. 

10.  Chunker  Beaver. — In  November,  1901,  the  bow  compartment  of 
the  canal  chunker  Beaver  sank  in  the  Delaware  River  during  a  severe 
storm,  alongside  Harry  Disston  &  Co.'s  bulkhead  at  Tacony,  about 
200  feet  alwve  the  Unruh  street  steamboat  landing.  Owing  to  its 
being  in  such  close  proximity  to  the  wharf  and  in  the  path  of  vessels 
about  to  land  there,  the  wreck  was  de<»med  an  obstruction  to  naviga- 
tion and  its  removal  was  recommended  D(»cember  7, 1901.  On  Decem- 
ber 6,  the  owner  of  the  boat  gave  notice  that  he  would  abandon  it,  but 
before  any  steps  were  taken  looking  to  its  removal  he  again  wrote 
requesting  permission  to  remove  it  at  his  own  expense.  Authority  to 
do  this  was  granted  under  date  of  December  17,  1901,  and  the  wreck 
wa8  completely  removed  from  the  waterway,  December  28, 1901,  with- 
out expense  to  the  Unitc^d  States,  except  for  the  cost  of  inspection, 
$47.88  covering  this  item. 
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H  30. 

ESTABLISHMENT   OF   HARBOR   LINES   ALONG   DELAWARE   RIVER   IN 
FRONT  OF  THE  U.  S.  NAVY-YARD  AT  LEAGUE  ISLAND,  PA. 

Navy  Department^ 

Washington ^  June  15^  1901. 

Sir:  1  have  the  honor  to  inclose  herewith  a  copy  of  a  letter,^  dated 
the  14:th  instant,  from  the  acting  chief  of  the  Bureau  of  Yards  and 
Docks,  of  this  Department,  relative  to  the  proposed  extension  of  Pier 
No.  2  at  the  League  Island  Navy-Yard,  on  the  Delaware  River  front, 
requesting  to  be  furnished  with  the  position  of  the  port  wardens'  line 
along  the  river  front  of  the  navy-yard,  and  that  in  case  the  present 
location  of  the  port  wardens'  line  does  not  permit  the  piers  of  600  feet 
in  length  being  built  opposite  the  working  part  of  the  yard,  such 
change  in  the  position  01  the  line  be  authorized  as  will  permit  this  to 
be  done,  which  is  necessary  for  the  safety  of  the  vessels  of  the  Navy. 

In  view  of  the  statements  of  the  Bureau,  I  have  the  honor  to  request 
that  this  matter  be  given  early  and  favorable  consideration. 
Very  respectfully, 

John  D.  Long,  Secretary. 

The  honorable  the  Secretary  of  War. 

[Second  indorsement.] 

t 

Office  Chief  of  Engineers, 

U.  S.  Army, 
June  ZO,  1901. 

Respectfully  referred  to  Lieut.  Col.  C.  W.  Raymond,  Corps  of  Engi- 
neers, for  report. 
To  be  returned. 
By  command  of  Brigadier-General  Gillespie: 

A.  Mackenzie, 
Colonel^  Corps  of  Engineers. 

[Fifth  indorsement.] 

Engineer  Office,  U.  S.  Army, 

Philadelphia^  Pa.^  Augxist  7,  1901. 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Axmy. 

The  authorities  of  the  League  Island  Navy-Yard  have  been  con- 
sulted in  regard  to  such  changes  in  the  location  of  the  harbor  lines  at 
this  point  as  may  be  necessary  to  meet  the  purposes  of  the  Navy 
Department,  and  the  lines  indicated  on  the  accompanying  tracing,  a 
description  of  which  is  inclosed,  represent  a  location  which  will  pro- 
vide for  the  piers  600  feet  in  length  now  contemplated  and  for  the 
probable  future  requirements  of  this  navy-yard. 

These  lines  have  been  concurred  in  by  Civil  Engineer  F.  T.  Cham- 
bers, United  States  Navy,  in  charge  of  engineering  work  at  the  League 
Island  Navy -Yard. 

On  account  of  the  narrowness  of  the  Delaware  River  opposite  the 

«Not  printed. 
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nav3^-yard  as  compared  with  its  width  immediately  above  and  below, 
I  am  of  the  opinion  that  the  construction  of  solid  crib  piers  to  the 
advanced  pier-head  line  would  probably  injure  the  channel  above  this 
locality.  The  extensions  of  piers  beyond  the  exisiting  port  warden's 
line  should  therefore  be  constructed  of  open  pile  work  to  a  height  of 
at  least  2  feet  above  mean  high  water. 
This  report  has  been  delayed  by  my  absence  on  duU\ 

C.  W.  Raymond, 
Lieut,  CoL^  Corps  of  Engineers, 

[Sixth  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 

August  10,  1901. 

Respectfully  returned  to  the  Secretary  of  War. 

The  Navy  Department  requests  to  be  furnished  with  the  position  of 
the  port  wardens'  line  along  the  Delaware  River  front  of  tne  League 
Island  Navy-Yard,  and  in  case  the  present  location  of  the  line  ooes 
not  permit  the  building  of  piers  600  feet  in  length  opposite  the  working 
part  of  the  yard  that  a  change  in  the  same  be  authorized. 

The  existing  port  wardens'  line  is  shown  on  a  blue  print,  herewith, 
which  was  obtained  from  the  authorities  of  the  city  of  Philadelphia, 
no  line  having  been  established  at  the  locality  by  the  War  Department. 

Colonel  Raymond  has  considered^  the  question  of  establishing  a 
harbor  line  that  will  meet  the  purpos*es  of  the  Navy  Department,  and, 
after  conferring  with  the  authorities  of  the  League  Island  Navv-Yard, 
has  prepared  a  tracing^  showing  a  pierhead  line  for  the  westerly  shore 
of  the  Delaware  River  in  front  of  the  navy -yard,  which,  in  his  opinion, 
will  provide  for  the  present  and  probable  future  requirements  of  this 
yard. 

Attention  is  invited  to  his  report  in  fifth  indorsement  hereon,  and 
particularly  to  his  statement  that  the  construction  of  solid  crib  piers 
should  not  be  advanced  beyond  the  existing  port  wardens'  line,  and 
that  the  extensions  of  piers  beyond  said  line  should  be  constructed  of 
open  pile  work  to  a  height  of  at  least  2  feet  above  mean  high  water. 

I  recommend  that  the  papers  be  returned  to  the  Secretary  of  the 
Navy  for  an  expression  of  his  views  regarding  the  line  proposed  and, 
if  satisfactory  to  him,  I  recommend  that  the  line  be  approved. 

A.  Mackenzie, 

Acting  Chief  of  Engineers. 

[Seventh  indornemcnt.] 

War  Department,  Au<fust  19,  1901. 

Respectfully  returned  to  the  honorable  the  Secretary  of  the  Navy, 
inviting  attention  to  the  foregoing  report  of  the  Acting  Chief  of  Engi- 
neers, and  with  request  for  an  expression  of  his  views  regarding  the 
line  proposed,  as  therein  suggested. 

Wm.  Gary  Sanger, 

Acting  Secretary  of  ^Var. 

«Not  printed. 
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[Eighth  indorsement.} 

Navy  Department,  Aiigust  ^i,  1901. 

Respectfully  referred  to  the  Bureau  of  Yards  and  Docks  for  report 
and  recommendation,  attention  being  invited  to  the  sixth  and  seventh 
indorsements  hereon,  by  the  Acting  Chief  of  Engineers,  U.  S.  Army, 
and  the  Acting  Secretary  of  War,  respectively,  forwarding  a  blue  print 
showing  the  present  port  wardens'  line,  obtained  from  the  authorities 
of  the  citv  of  Philadelphia,  and  a  tracing  prepared  by  Lieut.  Col.  C.  W . 
Raymond,  Corps  of  Engineers,  U.  S.  Army,  showing  a  pierhead  line 
for  the  westerly  shore  of  the  Delaware  River  in  front  of  the  navy- 
yard,  which,  in  the  latter's  opinion,  will  provide  for  the  present  and 
probable  future  requirements  of  the  navy-yard. 

F.  W.  Hackett, 

Acting  Secreta/ry 

[Ninth  indorsement] 

Bureau  of  Yards  and  Docks, 

Navy  Departmujnt, 

August  Z8,  1901. 

Respectfully  returned  to  the  Navy  Department. 
The  line  proposed  would  meet  the  needs  of  the  naval  service;  and 
if  adopted,  this  Bureau  would  meet  the  desire  of  the  War  Department 
that  solid  crib  piers  be  not  extended  beyond  the  present  port  wardens' 
line. 

It  is  recommended  that  the  War  Department  be  requested  to  adopt 
the  line  proposed. 

Mordecai  T.  Endicott, 

Chief  of  Bureau. 

[Tenth  indorsement.] 

Navy  Department,  August  29,  1901. 

Respectfully  returned  to  the  honorable  the  Secretary  of  War,  invit- 
ing attention  to  the  ninth  indorsement  hereon  of  the  Bureau  of  Yards 
and  Docks,  to  the  eflfect  that  the  line  proposed  by  the  Acting  Chief  of 
Engineers,  U.  S.  Army,  in  the  sixth  indorsement  hereon,  would  meet 
the  needs  of  the  naval  service;  and  if  adopted,  the  Bureau  would  meet 
the  desire  of  the  War  Department  that  solid  crib  piers  be  not  extended 
beyond  the  present  port  wardens'  line. 

The  recommendation  of  the  chief  of  the  Bureau  of  Yards  and  Docks, 
that  the  line  proposed  be  adopted  by  the  War  Department,  is  approved. 

F.  W.  Hackett,  Acting  Secretary/. 

[Eleventh  indorsement.] 

War  Department,  September  -^,  1901. 

Approved  as  recommended  hj  the  Acting  Chief  of  Engineers  in  the 
sixth  indorsement  hereon,  the  views  of  Colonel  Raymond,  as  expressed 
in  the  fifth  indorsement,  being  acceptable  to  the  Navy  Department. 

G.  L.  Gillespie, 
Acting  /Secretary  <f  War. 
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DESCRIPTION    OF    THE    PROPOSED    PIERHEAD    LINE    I<X)R    THE    WESTERLY    SHORE    OF    THK 
DELAWARE   RIVER   IN   FRONT  OF  LEAGUE  ISLAND   NAVY-YARD,  PHILADELPHIA,   PA. 

B^inning  at  a  point  A^,  5,846.521  feet  from  and  perpendicular  to  the  south  side  of 
Avenue  42  South,  Philadelphia,  at  a  point  12.527  feet  easterly  from  the  west  side  of 
Twenty -first  street  (this  point  in  the  pierhead  line  being  connected  with  the  pier- 
head line  in  the  Schuylkill  River,  confirmed  March  8,  1884,  by  a  curve  of  631.719 
feet  radius  with  a  central  angle  of  85  decrees  followed  by  a  tangent  468.046  feet  in 
length) ;  thence  from  the  point  of  beginning  and  at  an  angle  of  70  degrees  55  minutes 
and  44  seconds  with  the  perpendicular  to  Avenue  42  South,  a  distance  of  4,119.570 
feet  to  a  point  B^,  4,500.488  feet  from  and  perpendicular  to  the  south  side  of  Avenue 
42  South  at  a  point  854.207  feet  westerly  from  the  west  side  of  Eleventh  street; 
thence  making  an  angle  of  78  degrees  53  minutes  and  15  seconds  with  the  perpen- 
dicular to  Avenue  42  South,  a  distance  of  3,135.564  feet  to  a  point  C^  3,896.156  feet 
from  and  perpendicular  to  the  south  side  of  Avenue  42  South  at  a  point  2.444  feet 
westerly  from  the  west  side  of  Sixth  street;  thence  making  an  angle  of  81  degrees  27 
minutes  and  39  seconds  with  the  perpendicular  to  Avenue  42  South,  a  distonoe  of 
3,106.111  feet  to  a  point  E,  3,434.945  feet  from  and  perpendicular  to  the  south  side 
of  Avenue  42  South  at  a  point  6.421  feet  westerly  from  the  east  side  of  Swanson  street, 
the  latter  point  being  coincident  with  point  E  in  the  port  wardens  line  for  this 
portion  of  the  Philadelphia  water  front,  authorized  by  ordinance  of  Philadelphia 
city  councils,  approved  May  18,  1886. 


APPENDIX   I. 


IMPROVEMENT  OF  ICE  HARBOR  AT  MARCUSHOOK,  PENNSYLVANIA, 
AND  OF  RIVERS  AND  HABBORS  IN  SOUTHERN  NEW  JERSEY  AND  IN 
DELAWARE— INLAND  WATERWAY  FROM  CHINCOTEAGUE  BAY  TO 
DELAWARE  BAY,  VIRGINIA,  MARYLAND,  AND  DELAWARE. 


REPORT  OF  COL.  JARED  A.  SMITH,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1902,  WITH 
OTHER  DOCUMENTS  RELA  TING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Ice  Harbor  at  Marcushook,  Pennsyl- 

vania. 

2.  Rancocas  River,  New  Jersey. 

3.  Cooper  Creek,  New  Jersey. 

4.  Mantua  Creek,  New  Jersey. 

5.  Alloway  Creek,  New  Jersey. 

6.  Goshen  Creek,  New  Jersey. 

7.  Tuckerton  Cr^k,  New  Jersey. 

8.  Raccoon  Creek,  New  Jersey. 

9.  Wilmington  Harbor,  Delaware. 


10.  Appoquinimink  River,  Delaware. 

11.  Murderkill  River,  Delaware. 

12.  Mispillion  River,  Delaware. 

13.  Smyrna  River,  Delaware. 

14.  Inland  waterway  from  Chincoteague 

Bay,  Virginia,  to  Delaware  Bay,  at 
or  near  Lewes,  Delaware. 

15.  Removing  sunken  vessels  or  craft  ob- 

structing or  endangering   naviga- 
tion. 


Engineer  Office,  United  States  Army, 

Wilmington,  I)d.^  July  19^  190^. 

General:  I  have  the  honor  to  inclose  herewith  the  annual  reports 
for  the  river  and  harbor  improvement  in  this  district  for  the  iiscal 
year  ending  June  30,  1902.  Lieut.  Col.  C.  W.  Raymond,  Corps  of 
Engineers,  was  in  charge  to  October  1, 1901,  and  thereafter  they  were 
in  my  charge. 

Very  respectfully,  your  ol)edient  servant, 

Jared  a.  Smith, 
Coloi\el,,  Corpsof  Encjlneei's, 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers^  U.  S,  A, 


I  I. 

IMPROVEMENT  OF  ICE  HARBOR  AT  MARCUSHOOK,  PENNSYLVANIA. 

A  brief  history  of  this  improvement  is  contained  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1896,  page  918,  and  in  Report 
of  the  Chief  of  Engineers  for  1902. 
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A  small  map  of  the  harbor  accompanies  this  report. 

Under  date  of  November  13,  ltK)l,  a  revocable  license  was  granted 
by  the  Secretary  of  War  to  Mr.  Joseph  N.  Pew,  of  Pittsburg,  ra.,  to 
erect  and  maintain  a  pier  in  the  Delaware  River  at  Mareushook,  Pa. 

The  site  of  this  pier  extends  from  the  shore  outward  over  the  two 
ice  piers  at  the  south  end  of  the  ice  harbor.  This  does  not  interfere 
with  the  functions  of  the  piers  in  protecting  vessels  from  floating  icp, 
and  it  will  to  some  extent  save  expense  for  maintenance  by  the  IJnited 
States. 

No  work  has  been  done  during  the  last  fiscal  year. 

The  small  amount  incurred  as  liabilitias  is  for  travel  to  examine  the 
shore  piers. 

Money  Htairmeat, 
July  1,  1901,  balance  unexpended |1, 715. 72 

July  1,  1902,  balance  unexpended 1 ,  715.  72 

July  1 ,  1902,  outstanding  liabilities 1. 52 

July  1,  1902,  balance  available 1, 714. 20 


APPROPRIATIONS. 


Act  of —  '  Act  of — 

June  23,  1866 $5,000  I  AugU8t5,  1886 $15,000 

March  2, 1867 94,000  ,  August  11,  1888 15,000 


January  14,  1880 35, 000 

March  3,  1881 30,000 

August  2,  1882 15,000 


Septeml>er  19,  1890 5, 000 

Total 214,000 


EXPENDITURES. 

Total  to  June  30,  1902 $212,284.28 


I  2. 

IMPROVEMENT  OF  RANC0CJA8  RIVER,  NEW  JERSEY. 

The  Raneocas  River  is  a  small  tributary  of  the  Delaware  River,  its 
mouth  bein^  about  11  miles  above  the  Pennsylvania  Railroad  terminal 
and  ferry  at  Camden,  N.  J. 

During  the  last  fiscal  year  no  work  of  improvement  has  been  in 
progress  on  the  main  river  or  its  branches. 

A  cursorj'^  examination  was  made  in  the  latter  part  of  June,  1902,  to 
ascertain  the  present  condition  of  the  channels. 

The  river  and  harbor  act  of  June  13,  1902,  appropriated  $3,000  for 
continuing  improvement  of  the  Lumberton  bi-anch.  The  project  for 
expenditure  of  this  amount  has  not  yet  been  submitted  to  tne  Chief  of 
Engineers. 
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Money  statement, 

July  1,  1901,  balance  unexpended «$399. 70 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  1902  . .    ^3, 000. 00 

July  1,  1902,  balance  unexpended 3,399.70 

APPROPRIATIONS. 

Behiv  the  forks. 
Act  of — 

March  3,  1881 $10,000.00 

August  2,  1882 10,000.00 

September  19,  1890 10, 000. 00 

$30, 000. 00 

Mount  HoUy  Branch. 
Act  of — 

July  13,  1892 5,000.00 

August  18,  1894 3, 000. 00 

8, 000.  00 

Lumbertoyi  Branch. 
Act  of— 

June  3,  1 896 2, 000. 00 

March  3,  1899 2,000.00 

June  13,  1902 3,000.00 

7, 000. 00 

Total 46,000.00 

EXPENDITURES. 

Total  to  June  30,  1902 : 41, 500.  21 

Carried  to  the  surplus  fund  in  July,  1890 100. 09 

Redeposited  to  credit  of  appropriation  December  21,  1895 399.  70 


COMMERCIAL  STATISTICS. 

Vessels  entering  and  leaving  river  for  year  ending  December  31,  1901. 


Kind  of  vessels. 


Steamers 

Sailing  vessels 

Barges  and  canal  boats 

Tugs 

Pleasure  craft,  etc 


Total. 


Coal 

Iron,  pig 

Lime 

Lumber 

Manure 

Wood 

Miscellaneous. 


Total. 


Arrivals. 


Departures. 


Number.    Tonnage. 


468 

76 

1,098 

85U 

172 


2,663 


163,800 
7,060 

337,086 

17,860 

1,720 


527,606 


Number. 


Freight  statement. 


Articles. 


RKCEIPTS. 


468 

75 

1,098 

860 

172 


2,663 


Tonnage. 


Tons. 


7,390 
8,000 
6,000 
2,300 

27,300 
600 

13,200 


63,790 


a  Pertains  to  Mount  Holljr  Branch. 


h  Lumberton  Branch. 


163,800 
7,050 

337,086 

17,850 

1,720 


527,606 


Value. 


933,265 

111,200 

25,000 

56,000 

34,125 

2,400 

4,060,000 


4,821,980 
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Freight  statement — Coutiimed. 


Clay 

Fish 

Produce 

Sand  and  gravel 
MiscellaneouM... 


Total. 


Articles. 


SHIPMENTH. 


Tons. 

Value. 

7,840 

195 

2,200 

301,000 

9,900 

$11,760 

19,500 

660,000 

301,000 

2,970,000 

321,135 

8,962,260 

I  3. 
IMPROVEMENT  OF  COOPER  CREEK,  NEW  JERSEY. 

A  brief  history  of  this  improvement  is  contained  in  Annual  Reports 
of  the  Chief  of  Engineers  for  1896,  page  931 ;  1897,  page  1123;  1898, 
page  1100,  and  1899,  ijage  1360. 

During  the  last  fiscal  year  no  work  has  been  done  on  the 
improvement. 

Money  statement, 

July  1,  1901,  balance  unexpended 18, 823. 90 

July  1,  1902,  balance  unexpended 8, 823. 90 


APPROPRIATION. 


Act  of  June  3,  1896 $37,000.00 


EXPENDITURE.S. 


Rebuilding  dike  on  Government  reservation  in  Delaware  River  at  Wood- 
bury Creek $2, 500. 00 

Improvement  of  Cooi)er  Cret'k,  New  Jersey 25,  (576. 10 


Total  to  June  30,  1901 L>S,  170. 10 


I  4. 
IMPROVEMENT  OF  MANTUA  CREEK,  NEW  JERSEY. 

An  account  of  the  improvement  is  contjiined  in  Annual  Reports  of 
the  Chief  of  Engineers  for  1899,  page  1364;  1901,  pages  241  and 
1330-31,  and  in  report  for  1902. 

No  works  of  improvement  have  been  carried  on  during  the  last  fiscal 
year. 

In  making  the  cut-offs  between  phosphate  works  and  Paulsboro  the 
dredged  material  was  placed  upon  the  banks  in  such  a  way  as  to  form 
an  embankment  or  levee  which  prevented  the  water  at  high  stages  from 
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overflowing  the  adjacent  lands  which  were  protected  by  levees  along 
the  banks  of  the  old  channel. 

Jn  the  autumn  of  1901  a  break  occurred  in  the  levee  on  north  side 
of  first  cut-ofl[,  and  it  was  considered  necessary  to  have  it  repaired  to 
prevent  injury  to  channel  bank.  The  repairs  were  made  at  a  very 
small  expense. 

Early  in  1902  the  embankment  was  again  broken,  and  repairs  were 
urged  by  the  owners  of  lands  as  a  protection  from  overflow. 

An  examination  of  the  location  leads  to  the  conclusion  that  the  con- 
ditions are  not  such  that  these  embankments  should  be  maintained  as 
a  preventive  of  injury  to  the  adjacent  lands  by  overflow,  because  the 
purchase  and  deed  to  land  for  the  cut-offs  included  all  injuries  to  adja- 
cent lands  by  reason  of  cutting  the  new  channel. 

As  it  is  not  now  apparent  that  the  embankment  is  necessary  for  the 
maintenance  of  the  channel,  the  latest  break  has  not  been  repaired. 

The  estimated  cost  of  the  entire  work  was,  under  the  present  project, 
$145,030. 

The  channels  thus  far  dredged  have  produced  a  notable  change  in 
tidal  conditions,  so  that  the  average  high  water  at  head  of  navigation 
appears  to  be  about  6  inches  higher  than  formerly. 

Whether  the  improvements  to  be  obtained  by  dredging  in  old  chan- 
nels will  be  permanent  is  a  question  for  which  a  definite  answer  must 
await  further  experience  and  study  of  the  conditions. 

The  river  and  narbor  act  of  June  13,  1902,  appropriated  $35,000  for 
continuing  this  improvement.  It  is  proposed  to  expend  this  amount 
in  cutting  the  channel  through  the  swampy  neck  of  the  peninsula,  to 
make  a  direct  channel  from  the  phosphate  works  to  tne  Delaware 
River,  and  to  construct  the  jetties. 

Money  statement, 

July  1,  1901,  balance  unexpended $152.27 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902  . .     35, 000. 00 

35,152.27 
June  30,  1902,  amount  expended  during  fiscal  year 24. 61 

July  1,  1902,  balance  unexi)ended 35, 127. 66 

I  Amount  (estimated)  required  for  completion  of  existing  project 85, 030. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1904,  in  addition  to  the  balance  unexpended  July  1,  1902 85, 030. 00 
Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 


APPROPRIATIONS. 

Actof  August2,  1882 $3,000.00 

Act  of  March  3, 1899 • v 25, 000. 00 

Actof  June  13,  1902 35,000.00 

Total 63,000.00 


EXPENDITURES. 


For  land  required 8,000.00 

Under  projects 19,843.73 

Total  to  June  30,  1902 27,843.73 
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COMMERCIAL  STATISTICS. 


firrivals  and  departures  of  vessels  for  the  year  ending  December  31,  1901. 


Kind  of  vessels. 


Steamers 

Sailing  vessels 

Barges  and  canal  boats 
Car  floats 

Total 


Arrivals. 


Departures. 


Number.    Tonnage.  I  Number. 


1,110 

802 

825 

42 


60,250 

1,110 

71,600 

802 

98,750 

825 

10,740 

190 

2, 779 


Freight  statement. 


241,340 


2,927 


Tonnage. 


60,250 
71,600 
98,750 
81,700 


262,300 


Articles. 


RECEIPTS. 


Bricks 

Chemicals 
Coal 


Fertilizer  material . 
Hay 


Lumber . 
Manure . 

Salt 

Sand.... 
Stone  ... 


Miscellaneous. 


Tons. 


600 

12,953 

8,000 

25,620 

2,550 

5,000 

42,000 

150 

1,260 

3,000 

8,000 


Total I    109,123 


SHIPMENTS. 


I 


Chemicals 

Fertilizers  (manufactured) 

Manufactured  g(K>ds 

Sand  and  gravel 

Truck,  produce,  and  grain  . 

Wood  (cord) 

Miscellaneous 


Total. 


960 

34,320 

4,200 

15,500 

35,000 

390 

3,210 


93,580 


Value. 


92,400 

127,120 

24,000 

826,200 

15,800 

100,000 

63,000 

2,500 

1,250 

12,000 

1,175,000 


1,848.770 


4,200 

421,300 

175,000 

15,500 

&10,0(i0 

1,560 
160,500 


1,618,060 


I  5. 

IMPROVEMENT  OF  ALT.OWAY  CREEK,  NEW  JERSEY. 

A  condensed  histoiy  of  work  on  improvement  of  this  creek  is  con- 
tained in  Annual  Reports  of  Cliief  of  Engineers  for  1896,  page  928; 
1899,  page  158;  and  1901,  page  '244, 

During  the  last  fiscal  year  no  work  of  improvement  has  been  done. 
The  small  amount  of  liabilities  incurred  are  for  expenses  of  an 
examination  in  June,  1902. 

Of  the  works  contemplated  by  approved  project,  about  four-fifths 
have  been  accomplished.  It  is  apparent,  however,  that  such  work  is 
not  permanent.  During  the  hist  year  the  channel  depths  have  dimin- 
ished over  the  shoalest  places  from  a  depth  of  5  feet  in  1901  to  but 
3i  feet  in  1902.  This  shows  a  very  noticeable  tendency  to  return  to 
original  conditions. 

The  entire  amount  appropriated  by  river  and  harbor  act  of  June  18, 
1902,  will  be  required  for  restoration  and  maintenance  of  channels. 
To  what  extent  tne  increased  depths  obtained  from  the  improvemeiits 
affects  the  rates  of  freight  or  the  business  of  the  community*  can  not 
be  now  definitely  stated. 
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Money  statement. 
Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902 


$3, 000. 00 


July  1,  1902,  balance  unexpended 1 3,000.00 

July  1,  1902,  outstanding  liabilities 4.  95 

July  1,  1902,  balance  available 2,995.05 


Amount  (estimated)  required  for  completion  of  existing  project 4, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1904,  in  addition  to  the  balance  unexpended  July  1,  1902 4, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 


APPROPRIATIONS. 


Act  of — 

September  19, 1890 $6, 000 

July  13,1892 3,000 

August  18, 1894 3,000 

June  3, 1896 3,000 


Act  of — 

March  3, 1899 $3,000 

June  13,1902 3,000 


Total 21,000 


EXPENDITURES. 


Total  to  June  30, 1902 $18,000 


COMMERCIAL  STATISTICS. 


Arrivals  and  departures  of  vessels  for  the  year  ending  December  SI,  1901, 


Kind  of  vasael. 

Arrivals. 

Departures. 

Number. 

Tonnage. 

Number. 

70 
16 
60 

Tonnage. 

8t4*Ainer8 , ,,,,,,--.,,_,.-,,,,-- 

70 
16 
60 

10,500 

2,600 

12,600 

10,500 

Sailinir  vessels 

2,600 

Banres  and  canal  boats 

12,500 

Total 

146 

25,600 

146 

25,500 

• 

Freight  statement. 


Articles. 


Receipts: 

Coal 

Glass  sand 

Lumber 

Oyster  shells . 

Soda  ash 

Tin  plate 

Miscellaneous 

Total 

Shipments: 

Canned  goods 

Glansware 

Grain 

Produce 

Ship  timber.. 
Miscellaneous 

Total 


Tons. 


11,000 

12,000 

8,000 

3,600 

600 

2,000 

12,600 


44,600 


10,000 
2,500 
2,600 
1,600 
125 
2,600 


19,125 


Value. 


$33,000 

24.000 

38,000 

7,000 

10,000 

170,000 

212,000 


494,000 


600,000 

200,000 

40,000 

16,000 

3,600 

6,000 


863,500 
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16. 

IMPROVEMENT  OF  GOSHEN  CREEK,  NEW  JERSEY. 

A  summary  of  the  history  of  this  improvement  is  given  in  Annual 
Report  of  the  Chief  of  Engineers  for  1901,  pages  245  and  246,  and  in 
Report  of  Chief  of  Engineers  for  1902. 

During  the  last  fiscal  year  no  work  has  been  done  upon  this 
improvement. 

In  the  latter  part  of  June,  1902,  an  examination  of  the  creek  was 
made.  The  part  of  detached  jetty  which  was  originally  constructed  on 
the  southerly  side  at  mouth  of  creek  was  found  to  be  considerably 
deteriorated.  All  the  fascines  and  earthy  material  have  been  washed 
away.  The  outer  portion  of  jetty  over  a  length  of  25  to  30  feet  is  in 
ruins;  over  a  further  length  of  100  feet  or  more  the  sheet  piling  has 
been  broken  loose  from  waling  strips. 

The  interval  of  400  feet  or  more  between  the  piling  and  shore  was 
closed  in  year  ending  June  30,  1900,  by  a  work  of  brush  and  stone. 
The  top  of  this  work  is  now  about  2  feet  below  mean  hi^h  water.  Sand 
has  drifted  through  and  over  the  brush  and  stone  until  the  mouth  of 
the  creek  is  practically  closed  at  low  water.  The  small  jetty  on  oppo- 
site side  of  mouth  of  creek  was  cheaply  niade  and  serves  very  little 
purpose. 

The  small  balance  of  funds  now  available  is  entirely  insufficient  to 
accomplish  any  real  benelits  to  the  navigation.  Any  possible  benefits 
to  commerce  from  further  expenditures  will  undoubtedly  }>e  incom- 
mensurate with  the  expense.  The  creek  is  not  considered  worthy  of 
further  improvement. 

Money  statement, 

July  1,  1901,  balance  unexpended $841.  72 

June  30,  1902,  amount  expended  during  fiscal  year 1.50 

July  1,  1902,  balance  unexpended 840. 22 


APPROPRIATIONS. 

Act  of — 

July  13,  1892 $3,000.00 

AugU8tl8,  ISiH 3,000.00 

June  3,  1896 3,000.00 

March  3,  1899 8,000.00 

Total 17,000.00 


KXPENDITCRES. 

Total  to  June  30,  1902 $16,159.78 


I  7. 
IMPROVEMENT  OF  TUCKERTON  CREEK,  NEW  JERSEY. 

A  report  of  examination  and  survey  of  Tuekerton  Creek,  with  a 

Slan  of  improvement  and  estimated  cost,  is  given  on  pages  1612-1615, 
Report  of  Chief  of  Engineers  for  1900. 
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The  river  and  harbor  act  of  June  13, 1902,  appropriated  $12,000  for 
this  improvement  in  accordance  with  the  report  submitted. 

Money  statement. 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902  . .  $12, 000. 00 
July  1,  1902,  balance  unexpended 12,000.00 


Amount  (eHtimated )  required  for  completion  of  existing  project 49, 380. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1904,  in  addition  to  the  balance  unexpended  July  1,  1902 49, 380. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 


I  8. 
IMPROVEMENT  OF   RACCOON   CREEK,  NEW  JERSEY. 

A  report  of  examination  and  survey  of  Raccoon  Creek  is  given  in 
Annual  Report  of  Chief  of  Engineers  for  1900,  pages  1590  to  1598. 

The  project  is  for  increasing  channel  depths  by  dredging  to  7  feet 
at  low  water  from  the  mouth  to  Springer's  wharf,  5  miles;  and  thence 
5  feet  depth  at  low  water  to  Swedesboro,  9i  miles  from  the  mouth. 
Estimated,  cost  $102,135. 

The  river  and  harbor  act  of  June  13,  1902,  appropriated  $15,000  for 
improving  the  creek  in  accordance  with  the  report  which  had  been 
submitted.  The  project  is  therefore  limited  to  improvement  of  chan- 
nels by  dredging. 

Money  statement. 

Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1902. . .  $15, 000. 00 
July  1,  1902,  balance  unexpended " 15,000.00 


Amount  ^estimated)  required  for  completion  of  existing  project 87, 135. 00 

Amounttnatcan  be  profitably  expendeain  fiscal  year  ending  June30, 1904, 

in  addition  to  the  balance  unexpended  July  1, 1902 87, 135. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
I    4,  1897. 


I  9. 
IMPROVEMENT  OF  WILMINGTON  HARBOR,  DELAWARE. 

An  outlined  history  of  this  improvement  is  contained  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1901,  pages  246  to  249. 

The  project  for  a  channel  depth  of  21  feet  at  low  water  adopted  in 
1896  was  completed  under  the  provisions  of  the  river  and  harbor  act 
of  March  3,  1899,  and  June  6,  1900. 

The  total  amount  expended  on  this  project  has  been  $440,248.06. 

The  channel  of  21  feet  depth  dredged  previous  to  June  30,  1901, 
filled  again  very  rapidly  and  to  such  an  extent  as  to  show  verv  little 
difference  in  one  year  between  previous  and  subsequent  conditions. 
The  extreme  length  of  the  channel  of  21  feet  was  about  4  miles. 

June  30,  1902,  the  depth  at  the  upper  end  of  dredged  channel  was 
10  to  12  feet;  from  that  point  to  the  mouth  of  the  Brandy  wine  River 
only  12  feet  could  be  carried  throughout,  and  thence  to  the  mouth  of 
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the  river  the  shoalest  depths  in  mid-channel  were  only  15  feet,  although 
in  places  they  were  considerably  more. 

A  cun^ory  examination  of  the  channel  from  the  pulp  works  to  New- 
port at  the  end  of  the  fiscal  year  showed  mid-channel  depths  not  less 
than  7  feet,  which  indicate  that  no  tilling  of  mid-channel  has  taken 
place  since  it  was  dredged  to  7  feet  depth.  The  bordering  lands  are 
generally  low,  and  in  many  places  levees  or  other  barriers  have,  in 
years  past,  been  constructed  to  regulate  or  prevent  the  overflow  of 
large  areas  where  the  ground  is  low.  These  barriers  are  now  broken 
away  in  many  places,  so  that  the  tidal  basin  above  has  been  consider- 
ably increased;  the  banks  of  channel  have  been  considerably  eroded; 
a  large  amount  of  material  has  thus  been  carried  from  the  barriers 
and  channel  into  the  deeper  channel  below. 

It  is  probable  that  these  conditions  have  operated  as  a  very  impor- 
tant factor  in  filling  the  channel  below. 

No  work  of  impoilance  has  been  in  progress  during  the  last  fiscal 
year.  Work  under  contract  was  completed  August  12,  1901.  This 
completed  the  project. 

The  total  amount  expended  on  the  improvement  from  1836  to  June 
30,  11)02,  was  $842,444.84. 

Turned  back  into  Treasury,  surplus  fund,  $2,411.22. 

Money  statement, 

July  1,  1901,  balance  unexpended $65,193.13 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902  . .  50, 000.  00 
Taken  up  on  account  of  erroneous  payments 56. 66 

115, 249.  79 
June  30,  1902,  amount  expended  during  fiscal  year 54, 595. 19 


July  1,  1902,  balance  unexpended 60, 654. 60 

July  1 ,  1902,  outstanding  liabilities 8, 022. 50 

July  1,  1902,  balance  available 52,632.10 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1904,  for  maintenance  of  improvement  by  means  of  contraction  works, 
in  addition  to  the  balance  unexpended  July  1 ,  1902 100, 000. 00 

Sul>niitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROrRIATlONS. 


Act  of— 

July  14,  1836 $15,000.00 

March  3,  1837 8,000.00 

July  7,  1838 9,356.00 

Julv  11,  1870 15,000.00 

June  10,  1872 10, 000. 00 

March  3,  1873 6, 000. 00 

June  23,  1874 6, 000. 00 

March  3,  1875 10,000.00 

August  14,  1876 16, 000. 00 

June  18, 1878 7, 000. 00 

March  3,  1879 3, 500. 00 

June  14,  1880 10,000.00 

March  3,  1881 50,000.00 

August  2, 1882 50, 000. 00 

July  5,  1884 25,000.00 

August5, 1886 18,750.00 


Act  of — 

August  11, 1888 $30, 000. 00 

September  19,  1890 30, 000. 00 

July  13,  1892 40,000.00 

August  18, 1894 25, 000. 00 

June  3,  1896 20, 000. 00 

July  1,  1898 205,846.00 

March  3,  1899 45, 000. 00 

June  6, 1900 200, 000. 00 

June  13, 1902 50, 000. 00 


Total 905,452.00 

Received  on  account  of 
overpayments 56. 66 

905,508.66 


APPENDIX   1 — BEPOBT   OF   COLONEL   SMITH. 


1055 


EXPENDITURES. 

Total  to  June  30,  1902 $842, 442. 84 

Carried  to  surplus  fund 2, 411. 22 

844, 854.  06 

Total  on  present  project 440, 248. 06 


COMMERCIAL  STATISTICS. 


The  following  statement  of  the  foreign  and  domestic  commerce  of  the  harbor  of 
Wilmington,  Del.,  for  the  year  ending  December  31,  1901,  has  been  compiled  from 
returns  made  to  this  oflSce  by  the  board  of  trade,  Wilmington,  Del. : 

Vessel  movement. 


Class. 


Steamers 

Sailing  vessels 

Canal  boat<(  and  barges 

Total 


Arrivals. 


1,628 

188 

1,680 


3,496 


Departures. 


1,628 

199 

1,671 


3,498 


Freight  statemejit. 


Cement  and  sand 
Coal. 


Iron  and  steel. 

Lumber 

Miscellaneous. 


Articles. 


RECEIPTS. 


67,792 
25,400 
76,941 
31,476 
186,368 


Total I    387,977 


Coal 

Fertilizers 

Machinery 

Powder 

Stone  (quarry), 
Miscellaneous. 


SHIPMENTS. 


Total. 


25,400 

21,000 

29,487 

2,890 

100,090 

186,368 


Value. 


995,691 

76,873 

1,421,939 

242.345 

13,852,120 


15,688,968 


76,873 
131,628 
272,434 
138,725 
240,862 
13,852,120 


365,235   14,712,642 


I  10. 


IMPROVEMENT  OF  APPOQUINIMINK  RIVER,  DELAWARE. 


A  condensed  history  of  this  improvement  is  contained  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1900,  page  211,  and  Report  for 
1901,  pages  250-251. 

During  the  last  fiscal  year  no  work  has  been  done  on  this  improve- 
ment. 
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Money  statement. 


ih 


July  1,  1901,  balance  unexpended 

July  1,  1902,  balance  unexpended 

Amount  appropriated  by  river  and  harbor  ac^t  approved  June  13,  1902, 
for  AppcMjuininiink,  Murderkill,  and  Mispillion 


$87.93 
87.93 

15, 000. 00 


Amount  (estimated)  required  for  completion  of  existing  project 14, 963. 00 

Amount  that  can  be  profitably  exj)ended  in  fiscal  year  ending  June  30, 

1904,  in  addition  to  the  balance  unexpended  July  1,  1902 14, 963. 00 

Submitted  in  compliance  with  requirementa  of  sundry  civil  act  of  June 

4,  1897. 


APPROPRIATIONS. 

Act  of— 

September  19,  1890 15,000 

July  13,  1892 5,000 

August  18,  1894 5, 000 

June  3,  1896 5,000 

March  3,  1899.." •- 5,000 

Total 25,000 

(Appropriation  of  $15,000,  act  of  June  13,  1902,  for  Appoquinimink,  Murderkill, 
and  Mispillion  combined.) 


EXPENniTURES. 


Total  to  June  30,  1902 $24,912.07 


COMMERCIAL   STATISTICS. 


ArriralH  and  departurcA  of  vesseh  for  th^  year  ending  December  Slj  1901, 


Kind  of  vessels. 

Arrivals. 

Dope 
Number. 

kituree. 

Number. !  Tonnage. 

1 

Tonna^. 

Steamers 

216  i         32,250 
35  1           2,450 
25  1           5,000 

215 

as 

25 

82,250 

Sailinsr  vessels 

2,450 
5,000 

Banres  and  canal  boats 

Total 

275  i         39,700 

1 

275 

39,000 

Freight  statement. 


Coal 

Fertilizers 

Potatoes , 

General  merchandise 


Total. 


Canned  groods. 
Fish 


Fruit 

Grain 

Live  stock 

Poultry 

General  merchandise 

Total 


Articles. 


RECEIPTS. 


HHIPMENTB. 


Tons. 


8,050 

4,525 

200 

4.450 


12,850 


Value. 


fl6,776 

66,875 

6,000 

854.750 


12,225 

444,400 

1.575 

126,000 

250 

25,000 

1,825 

54.000 

7,250 

217,500 

1,425 

114.000 

425 

68,000 

600 

45.000 

649,600 
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I    II. 
IMPROVEMENT  OF  MURDERKILL  RIVER,  DELAWARE. 

A  brief  history  of  work  on  this  improvement  is  given  in  the  Annual 
report  of  the  Chief  of  Engineers  for  1900,  pages  213-214,  and  in  the 
reoort  for  1901,  pages  254-255. 

No  work  has  been  done  on  this  improvement  in  the  last  fiscal  year. 


Mtytiey  statement, 

July  1,  1901,  balance  unexpended $139.22 

July  1,  1902,  balance  unexpended 139.22 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902, 

for  Appoquinimink,  Murderkill,  and  Mispillion 15, 000. 00 


Amount  (estimated)  required  for  completion  of  existing  project 27, 764. 00 

Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 

1904,  in  addition  to  the  balance  unexpended  July  1,  1902 27, 764. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 


APPROPRIATIONS. 

Act  of — 

July  13,  1892 $7,000 

August  18,  1894 6, 500 

Junes,  1896 6,500 

March  3,  1899 5,000 

Total 25,000 

(Appropriation  of  $15,000  for  Appoquinimink,  Murderkill,  and  Mispillion  com- 
bined, act  of  June  13,  1902. ) 


EXPENDITURBS. 


Total  to  June  30,  1902 a$24,860.78 


COMMERCIAL  STATISTICS. 


Arrivals  and  departures  of  vessels  for  the  year  ending  December  SI,  1901. 


Kind  of  vessels. 


steamers 

Sailing  vessels 

Canal  Doats  and  baiges 


Arrivals. 


Number. 


136 
20 
32 


Total. 


188 


Tonnage. 

16,320 

800 

4,800 


21.920 


Departures. 


Number.  I  Tonnage. 


136  16,320 
20  '  HOO 
32  ;     4.800 


188 


21,920 


aOf  this  amount  $1,500  was  expended  in  removing  shoal  at  mouth  of  8t.  Jones 
River. 
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Receiptn: 

Coal 

HorseH  and  mules — 

Phosphate 

Tin  and  solder 

General  merchandise 


TotAl 


Shipments: 

Canned  goods 

Fruits  and  veKctables — 

Grain 

Horses  and  mules 

Poultry,  live  and  dressinl 
General  merchandise  — 


Total. 


Freight  statement. 


Articles. 


Tons.     =    Value. 


1 


3,000 
300  I 

2,800 
350 
600 


2,500 
500 

2,fi50  1 
100  : 
300 
600  : 


$10. 150 
22,-'i00 

3I.(WMI 
121).  tNK) 


6,750    -i-JS.lJfiO 


KiO.QOO 
90.00U 
45.»00 
10.000 
60.000 

100,000 


6,550  ,   465,500 


I  12. 

IMPKOVEMEXT  OF  MISPILLION  RIVER,  DELAWARE. 

A  brief  history  of  work  on  this  hnprovoment  is  given  in  the  Annual 
Report  of  the  Chief  of  Engineers  tor  IIMK),  page  215,  and  in  11K)1, 
pages  2dS  and  25l>. 

During  the  last  fiscal  year  no  work  has  been  done  on  the  project. 

3ff)n  ey  sfatem  e?i  t . 

July  1 ,  1901,  balance  unoxiMjndeil : $193. 25 

June  30,  liK)2,  amount  expended  during?  fiscal  year $3. 62 

June  30,  1902,  redeposited  to  cre<lit  of  appro[)riati()n  for  emer- 
gencies in  river  and  harbor  work,  act  June  6,  1900 27. 68 

31.30 

July  1,  1902,  balance  unexpended 161. 95 

Amount  appropriate!  by  river  and  harbor  act  approve<l  June  13,  1902, 
for  ^lispillion,  Appoijuinimink,  and  Murderkill 15, 000. 00 

m 

.\PPROPRIATI()NS. 

Act  of— 

March  3,  1879 $3,000 

June  14,  1880 4,000 

March  3,  1 H8 1 3, 500 

August  2,  1882 3, 000 

A  ugust  1 1 ,  1 888 3, 500 

$17,000 

Project  of  1891. 
Act  of— 

July  13,  1892 12,000 

August  18,  1894 10,000 

March  3,  1899 2, 500 

June6,  1900  (allotment) 1,050 

25,550 

Total 42,550 

I  Ap|^>ropriation  of  $15,(X)0,  act  of  June  13,  1902,  for  Appoquininiink,  Murderkill, 
and  Mispillion,  combintMl.) 
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Total  to  June  30,  1«)2 $42,3 

Returned  to  Treasury  U>  credit  of  appropriation  for  emergencies  in  rivers 
and  harbora 


Arrivalt  and  departuret  ufveueUSor  tlie  year  ending  December  SI,  i 


Kind  of  venelB. 

ArrlTslB. 

DepaitiinM. 

Number. 

Tonimge. 

Snmber, 

Tonuage. 

Sleamen 

'% 

fx:^. 

'^ 

2S,562 

BargaandaiiiB 

m 

76,257 

177 

76,267 

Araalet 

Tom. 

VMne. 

334 

.m 

"m 

.6S0 
.BIO 

'.m 
2.ioa 

•33, 4W 

nn-T. 

FrnlUami  vegeuibl.- 
Groceries  ■nd  pnnin^i-. 

Llve»tockiuiilp'FLilir\ 
Lumbet  and  supiilk-:.  inr  sli 

40,  MO 

69.Wfi 

2,211,8m 

ShIpmenW: 

H.680 

H012 

' 

IMPROVEMENT  ON  SMYRNA  RIVER,  DELAWARE. 

A  trief  history  of  work  under  project*  for  improving  tiiis  river  is 
jfiven  in  the  Annual  Reports  of  Chief  of  Engineers  for  1900,  p.  212, 
and  1901,  p.  252. 

No  wort  of  improvement  has  been  in  progress  during  the  last  fiscal 
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July  1 ,  1901,  balance  unexj)end«»<l $252. 46 

Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1902. . .     15, 000.  W 

July  1,  1902,  balance  unexpended 15, 252. 46 


Amount  (estimated )  required  for  completion  of  existing?  project 4, 365. 00 

Amount  that  can  be  protitablv  expended  in  fiscal  ye^r  ending  June  30, 

1904,  in  addition  to  the  balance  unexix?nded  July  1,  1902 4, 365. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 


APPKOPKIATIONS. 

Project  of  1878. 
Act  of — 

June  14,  1880 $5,000 

March  3,  1881 3,000 

August  2,  1882 2,000 

$10,000 

Project  of  1887. 

Act  01 — 

August  11,  1888 10,000 

SepUMulK^r  19,  1890 5,000 

Julv  13,  1892 3,000 

August  18,  1894 5,000  ■ 

June  3,  1896 5,000 

March  3,  1899 5,000 

June  13,  1902 15,000 

48,000 

Total 68,000 


EXPENDITURES. 

Total  to  June  30, 1902 $42,747.54 


I  14. 

IMPROVEMENT  OF  INLAND  WATERWAY  FROM  CHINCOTEAGUE  BAY. 
VIRGINIA,  TO  DEI>AWARE  BAY,  AT  OR  NEAR  LEWES,  DELAWARE. 

A  history  of  th(»-  projoots  for  improvement  and  of  work  accomplished 
is  included  in  Annual  kej)ortM  of  Chief  of  Engineers  for  1885,  pages 
SJU  to  1U4;  181>2,  pa^^es  956  to  lUJo;  and  li)00,  paj^e  217. 

Under  date  of  February  14:,  1902,  proposals  were  invited  by  public 
advertisement  for  dredging  to  restore  channel  depths  in  the  canal  at 
liehoboth  and  as  far  south  in  Kehoboth  Bay,  Indian  Bay,  and  Whites 
Creek  iis  can  be  done  with  avaihible  funds;  also  to  protect  the  mouth 
of  canal  at  entrance  to  Kehoboth  Bay  with  small  jetties. 

Proposals  were  opened  March  17,  1902,  and  a  contract  was  awarded 
to  Messrs.  Lea  &  Smith,  of  New  York,  who  were  the  lowest  bidders. 

Work  under  the  contract  should  have  been  commenced  Mav  1,  but 
the  contractors  apjK^ar  to  have  be<Mi  delayed  b}'  adverse  circumstances, 
so  that  no  work  had  been  accomplisht^l  at  the  end  of  the  fiscal  year. 

It  will  require  the  entire  amount  of  appropriation  of  June  3,  1896, 
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to  restore  channels  previously  dredged  and  to  secure  the  maintenance 
of  channel  at  mouth  of  canal  in  Rehoboth  Bay. 

Under  the  expectation  that  the  amount  would  be  applied  to  continu- 
ance of  work  under  the  project,  it  has  heretofore  been  deducted  from 
amount  still  required  for  completion  of  project.  Such  deduction  is 
therefore  necessarily  canceled  and  the  amount  required  for  completion 
is  restored  to  $181,250. 

This  estimate,  in  addition  to  construction  of  bridges,  represents 
dredging  at  15  cents  per  cubic  yard  below  high  water  and  20  cents  per 
cubic  yard  above  that  grade.  Dredging  under  contract  in  1895  was  at 
a  rate  of  24.4  cents  per  cubic  yard  for  all  gi-ades.  In  1902  the  price 
for  dredging  to  restore  former  channels  is  35  cents  for  hard  and  33 
cents  per  cubic  yard  for  soft  material;  nearly  all  material  is  hard 
under  the  classification.  The  estimate  covers  nothing  for  protection 
of  the  end  of  canal  at  its  junction  with  tidal  water  at  Lewes,  nor 
does  it  cover  the  award  of  $37,343.58  made  to  the  Delaware,  Maryland 
and  Virginia  Railroad  Company  for  right  of  wav  at  the  crossing  near 
Rehoboth.  The  canal  can  not  be  operated  as  a  through  route  to  points 
on  the  Delaware  Bay  without  crossing  the  railroad  and  having  some 
kind  of  a  lock  at  or  near  Lewes,  in  addition  to  piers  or  other  narbor 
protection  to  maintain  depths  and  shield  the  entrance  from  seas  on 
the  bay. 

The  \Ya'terway  is  not  so  situated  as  to  make  probable  any  extensive 
shipments  at  either  of  its  terminals,  and  at  least  three- fourths  of  its 
entire  length  is  through  the  middle  portions  of  very  shallow  bays,  so 
far  from  snore  as  to  make  landings  impracticable.  The  shipping  points 
would,  therefore,  for  the  district  as  a  whole,  be  several  times  as  far 
from  the  producing  districts — except  for  oysters,  crabs,  and  fish — as  the 
stations  on  the  railroad. 

In  winter  the  through  route  would  not  be  available  and  in  hot 
weather  perishable  products,  both  of  land  and  bays,  would  probably 
be  shipped  by  express  in  order  to  reach  the  markets  in  good  condition. 

Lumber  can  not  be  shipped  to  advantage  on  very  small  vessels,  nor 
from  inconvenient  shipping  points.  The  canal  as  now  planned  can 
only  be  used  by  launches  or  very  small  boats.  To  increase  the  dimen- 
sions and  provide  shipping  points  along  the  bays  would  increase  the 
cost  to  an  amount  far  be\'ond  any  reasonable  expectation  of  benefits 
which  would  accrue  to  commerce  directly  or  indirectly.  The  work  is 
not  therefore  considered  as  being  worthy  of  further  improvement. 

The  expenditures  in  the  last  fiscal  year  have  been  for  the  necessary 
examinations,  advertising,  and  other  work  preparatory  to  commenc- 
ing work  under  contract. 

Money  statement. 

July  1,  1901,  balance  unexpended |?26, 044. 94 

June  30,  1902,  amount  expended  during  fiscal  year 716.  82 

July  1,  1902,  balance  unexpended 25,328.12 

July  1,  1902,  outstanding  liabilities 188.06 

July  1,  1902,  balance  available 25,140.06 

July  1,  1902,  amount  covered  by  uncompleted  contracts 22, 500. 00 

Amount  (estimated)  required  for  completion  of  existing  project ^081, 250. 00 

fl  Exclusive  ot  $37,343.58,  award  for  right  ol  way  through  Delawan;,  Maryland  and 
Virginia  Railroad. 


10G2       KEPOKT    OF   THE    CHIEF   OF   ENGINEERS,  U.  8.   ARMY. 


APPROPRFATIONS. 


Act  of—  !  Act  of— 


Augusts,  1886 $18,750 

Augustll,  1888 50,000 

September  19,  1890 50, 000 

July  13,  1892 25,000 


August  18,  1894 $25,000 

Junes,  1896 25,000 

Total 193,750 


EXPENDFTURES. 

Total  to  June  30,  1902 $ld8,421.88 


ABSTRACT    OF    CONTRACTS    PERTAINING    TO    RIVER    AND    HARBOR    IMPROVEMBNTS    UNDKB 
DIRECTION   OF  COL.  .TARED  A.  SMITH,  CORPS  OF  ENGINEERS,  IN   FORCE  JUNE  30,  1902. 

Name  of  contractor  and  work:  Samuel  H.  Lea  and  Julian  C.  Smith,  New  York,  N. 
Y.,  for  dredging  and  jetty  construction  on  inland  waterway  from  Chincoteague  Bay, 
Virginia,  to  Delaware  Bay  at  or  near  I^ewes,  Del. 

I&tes:  For  dredging  arid  jetty  construction,  viz:  Brush  mattresses,  in  place,  $1.55 
per  s<|uareyard;  small  stone,  in  place,  $3.15  per  ton  of  2,000  pounds;  large  stone, 

E laced,  $3.30  per  ton  of  2,000  jwunds;  excavating,  removing,  ana  depositing  sand  or 
ard  clay,  35  cents  i)er  cubic  yard,  scow  measurement;  excavating,  removing,  and 
depositing  umd  and  soil,  33  cents  per  cubic  yard,  scow  measurement. 
Date  of  approval:  April  16,  1902. 
Time  of  beginning  work:  May  1,  1902. 
Time  of  expiration:  October  31,  1902. 


I  15. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDAN- 
GERING NAVIGATION. 

[In  charge  of  Lieut.  Col.  C.  W.  Ilaymond.  (^orps  of  Plngincers,  to  October  1, 1901,  and  thereafter  unde 

Col.  Jarcd  A.  Smith.  Corps  of  Engineers.] 

Canal  hoat  Zeas^  ly!ng  In  Srnyrmt  River.  Delaware. — At  the  close  of 
the  last  fiscal  year  operations  were  in  progress  for  the  removal  of  this 
wreck,  and  these  were  completed  on  Jul}^  18,  19J[)1.  The  total  cost, 
including  inspection  and  incidental  expenses,  was  $221.02. 

Steamship  Ranald.,  foundered  in  me  Atlantic  Ocean ^  off  the  New 
Jersey  coast ^  about  3  miles  south  of  Ahsecmi  light. — At  the  dose  of  last 
fiscal  year  an  allotment  of  $15,000  had  been  made,  and  pro^)osal8  for 
removing  the  wreck  were  opened  August  12,  1901,  that  of  Van  Sant 
&  Boehm,  of  Atlantic  City,  N.  J.,  who  offered  to  do  the  work  for 
$7,416,  being  the  lowest.     *     *    * 

From  a  siibsequent  examination  the  hull  appeared  to  be  intact  and 
settling  in  the  sand,  the  least  depths  found  over  it  being  16  feet  on  the 
bow,  83  feet  amidship,  and  28  feet  on  the  stern.  Its  direction  and  dis- 
tance from  Absecon  light-house  on  that  date  were  S.  8^  W.,  nearly  3 
miles;  from  Absecon  Inlet  bell  buoy,  S.  26^  W.,  nearlv  1^  miles;  from 
The  Elephant,  E.  2°  N.,  nearl}^  4f  miles.  Its  location  is  about  one-half 
mile  inside  the  hue  from  shoals  outside  of  Absecon  Inlet  to  the  head 
lands  of  Cape  Ma/,  and  therefore  not  in  the  course  generally  taken  by 
coastwise  vessels,  and  to  the  class  of  small  vessels  which  visit  pointe 
along  the  shore  it  is  not  an  obstruction.     No  further  action  toward 
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the  removal  of  the  wreck  was  therefore  taken  b}"  the  United  States, 
and  the  funds  on  hand  available  for  the  work  were  returned  to  the 
Treasury  to  the  credit  of  the  appropriation.  The  amount  expended 
was  $144.79. 

Lightei'  No,  33^  lying  in  Schuylkill  Rivei\  Pennsylvania. — This  ves- 
sel, while  moored  close  to  the  bank  of  the  river,  on  July  4, 1901,  sank 
at  the  lower  outer  corner  of  the  Continental  Iron  Company's  wharf  at 
Breeze  Point,  Philadelphia.  A  contract,  dated  August  16,  1901,  for 
the  removal  of  the  wreck  was  made  with  Alvin  R.  Morrison,  the  lowest 
bidder,  for  the  sum  of  $500,  and  the  work  of  removal  was  completed 
August  26,  1901,  the  entire  cost  being  $524.17. 

Barge  Sunilmjoei\  in  Chester  River ^  Pennsylvania, — This  vessel  was 
sunk  in  August,  1901,  in  from  9  to  13  feet  of  water,  about  225  feet 
below  the  Seventh  Street  Bridge  at  Chester,  forming  a  dangerous 
obstruction  to  its  navi^tion.  Contract,  dated  January  9,  1902,  was 
made  with  John  J.  Williams,  at  $425,  the  work  to  be  commenced 
within  10  days,  and  completed  within  30  days  from  the  date  of  com- 
mencement. The  wreck  was  mised  and  removed  and  the  contract 
completed  on  April  7,  1902.  The  total  cost,  including  inspection,  etc., 
was  $494.16. 

Schooner  Irene  A*  B.  Crawford^  lying  in  Dennis  Ceeek^  New  Jersey. — 
This  wreck  was  not  considered  such  an  obstruction  to  navigation  as  is 
contemplated  b}^  law,  and  its  removal  at  the  expense  of  the  United  States 
was  therefore  not  recommended.  The  cost  of  its  examination  was 
$21.21. 

Schooner  Melvina^  in  Mahon  Rive7\  Delaware, — The  wreck  lying 
head  downstream,  in  about  6  feet  of  water,  near  the  right  bank  of  the 
main  fork  of  the  Mahon  River,  just  below  its  confluence  with  Little 
Hog  Pen  Creek,  at  a  bend  3  miles  from  Delaware  Bay,  formed  a 
dangerous  obstruction  to  navigation.  Contract,  dated  April  30,  1902, 
was  entered  into  with  Howard  McGonigal,  of  Little  Creek,  Del.,  the 
lowest  bidder,  at  $240.  The  work  of  removal  was  completed  May  14, 
1902.     The  total  cost,  including  inspection,  etc.,  was  $314.50. 

Canal  boat  Peter  A,  Rogers .^  in  Schuylkill  River ^  Peniisylvania. — 
As  this  wreck  seriousl}'^  interfered  with  navigation  its  nnmediate 
removal  was  authorized  under  section  20  of  tne  river  and  harbor 
act  of  March  3,  1899.  Two  open-market  offers  for  the  work  were 
received,  and  award  made  to  the  River  and  Harbor  Improvement 
Company,  at  $945,  the  lowest  bid  received,  on  April  26, 1902.  Opera- 
tions for  the  removal  of  the  wreck  were  begun  the  same  day,  and  the 
work  was  completed  April  30.  The  total  cost,  including  inspection, 
etc.,  was  $1,000. 

Canal  boat  Ida  May,  in  Rancocas  Rivet\  Nei/j  Jersey, — Proposals  for 
the  removal  of  this  wreck  were  opened  June  30, 1902,  the  lowest  being 
that  of  Louis  H.  Darling,  of  Philadelphia,  who  offered  to  remove  the 
wreck  for  $289.  At  the  close  of  the  hscal  year  the  bids  were  under 
consideration. 

Examinations  of  wrecks  off  Green  Run  Inlet  Life-Saving  Station 
and  of  wreck  in  Little  Creek,  Delaware,  have  been  ordered,  for  which 
the  sum  of  $70  has  been  allotted. 
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IMPROVEMENT  OF  CERTAIN  RIVERS  AND  HARBORS  IN  MARYLAND 
TRIBUTARY  TO  CHESAPEAKE  BAY,  AND  OF  BROAD  CREEK  AND 
NANTICOKE  RIVERS,  DELAWARE  AND  MARYLAND. 


REPORT  OF  COL,  PETER  C.  HA  INS,  CORPS  OF  ENGINEERS^  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1902,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Elk  River,  Maryland. 

2.  Susquehanna  River  above  and  below 

Ha\Te  de  (Jrace,  Maryland. 

3.  Patapsco  River  and  Channel  to  Balti- 

more, Maryland. 

4.  Channel  to  Curtis  Bay,  in  Patapsco 

River,  Baltimore  Harbor,  Maryland. 

5.  Harbor   at    Southwest    Baltimore 

(Spring  Garden) ,  Maryland. 

6.  RockhalT  Harbor  and  Inner  Harbor 

at  Rockhall,  Maryland. 

7.  Queenstown  Harbor,  Maryland. 

8.  Claiborne  Harbor,  Maryland. 

9.  Cambridge  Harbor,  Maryland. 

10.  Chester     River,      Maryland,     from 
Crumpton  to  Jones  Landing. 


1 1 .  Choptank  River,  Maryland. 

12.  Warwick  River,  Marvland. 

13.  Pocomoke  River,   >larvland,  below 

Snow  HUl. 

14.  Wicomico  River,  Maryland. 

15.  Tyaskin  Creek,  Maryland. 

16.  La  Trappe  River,  Maryland. 

17.  Nanticoke     River,     Delaware     and 

Maryland. 

18.  Broad  Creek  River,  Delaware. 

19.  Manokin  River,  Maryland. 

20.  Removing    sunken    vessels  or  craft 

obstructing  or  endangering  naviga- 
tion. 


United  States  Engineer  Office, 

Baltimore^  Md.^  July  19,  1902. 

General.  I  have  the  honor  to  forward  herewith  the  annual  reports 
for  the  fiscal  year  ended  June  30,  1902,  pertaining  to  the  river  and 
harbor    ♦    ♦    ♦    works  in  my  charge. 

Very  respectfully,  your  obedient  servant, 

Peter  C.  Hains, 

Colonel^  Corps  of  Engineers, 

Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engh}('et's^  [L  S,  A. 
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J  I. 
IMPROVEMENT  OF  ELK  RIVER,  MARYLAND. 
No  work  was  done  during  the  fiscal  year. 

Money  Htatem^nt. 

Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1902. 
July  1,  1902,  balance  uiiexi)ende<l 


$16, 665. 00 
16,665. 00 


AMOtTNTH    APPROPRIATED. 


By  act  approved — 

June  23,  1874 $5,000 

March  3,  1875  . .'. 5, 000 

June  14,  1880 10,000 

March  3,  1881 5,000 

By  act  passed  August  2,  1882  ....     6, 500 


Bv  act  approved — 

September  19,  1890 $10, 000 

July  13,  1892 5,000 

June  13,  1902 16,665 

Total 63,165 


(X)MMERCIAL  HTATISTICS   FOR   CALENDAR   YEAR   1901. 

ReceipUi  and  MpmeifUs. 


Clans. 

Tons. 

Value. 

Receipts: 

Wood 

16.600 

ClVt  <KA 

Fertilizers 

1.102  1        "i'y  iif*f* 

1            ?1    RAO 

Total 

17.702 

At,  i\Hm    1               .  a,  i^iu 

Shipments: 

Fertilizers 

'2.7»ft          43,760 

Total  receipts  and  shipments 

20.437  '       111^  «^*> 

Vesseh  tradbuj  in  Elk  River,  1 

1          '.Av,  trmtt 

\hmiUwd. 

Class.                                         Number. 

Aggregate 
tonnage. 

Draft.              Trips. 

1 

1 

Schooners,  barges,  etc i          163 

Tuirboats 2 

61, 125 

Fed. 
7i 

Irrcgula 
As  requi 

red. 

1 

Two  boat  yards  are  engaged  in  building  barges. 


J  2. 

IMPROVEMENT  OF  SUSQUEHANNA  RIVER  ABOVE  AND  BELOW  HAVRE 

DE  (IRAC^E,  MARYLAND. 

No  work  ha.s  been  done  .since  1881K 


APPENDIX  J REPORT  OF  COLONEL  HAINS.  1067 

Money  statement. 

July  1,  1901,  balance  unexpended $9,  734. 05 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902. . .  10, 000. 00 

July  1,  1902,  balance  unexpended 19,  734. 05 


Amount  (estimated)  required  for  completion  of  existing  project 84, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 

.      1904,  in  addition  to  the  balance  unexpended  July  1,  1902 20, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

I    4,  1897. 


AMOUNTS   APPROPRIATED. 

By  act  approved — 

August  30,  1852 $10,000 

June23,  1866 26,400 

July  25,  1868  (allotment) 5,000* 

April  10,  1869  (allotment) 990 

July  11,  1870 12,000 

June  14,  1880 28,000 

March  3,  1881 15,000 

By  act  passed  August  2,  1882 25,000 

By  act  approved — 

July  5,  1884 20,000 

Augusts  1886 6,000 

By  act  of  August  11,  1888 10,000 

By  act  approved — 

September  19,  1890 4,000 

July  13,  1892 4,000 

1879,  allotment  from  general  appropriation  for  examinations  and 

surveys 500 

By  act  of — 

August  18,  1894 4,000 

June  13,  1902 10,000 

83,500 

Aggregate 180,890 


J  3. 

IMPROVEMENT  OF  PATAPSCO  RIVER  AND   CHANNEL  TO  BALTIMORE, 

MARYLAND. 

During  the  whole  fiscal  year  dredging  was  in  progress  under  the  con- 
tinuing contract,  with  an  intermission  from  December  21,  1901,  to 
March  17, 1902,  when  thei*ewas  a  suspension  on  accountof  ice  and  rough 
weather.  Four  dredges  were  engaged  in  the  operations,  three  of  the 
clam  shell  and  one  of  the  elevator  type,  the  latter  working  on  the  parts 
where  hard  material  is  encountered.  In  June  this  dredge  found  a  lodge 
of  rock  in  the  Cut-off  channel  and  was  engaged  fiv  e  days  in  removing  it. 
The  quantity  amounted  to  2,469  cubic  yards.  The  quantity  of  material 
removed  under  the  contract  during  the  fiscal  year  amounts  to  3,415,924 
cubicyards.  The  total  quantity  removed  under  the  contract  is  9,444,199 
cubic  yards.  The  contmctor  has  exceeded  the  rate  of  progress  required 
by  the  contract  by  2,444,199  cubic  yards,  and  it  is  anticipated  that  the 
contract  and  the  project  will  be  completed  in  the  autumn  of  1902.     A 
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project  for  a  channel  35  feet  in  depth  and  600  or  1,000  feet  wide  from 
Baltimore  to  the  sea  has  been  submitted,  and  if  no  appropriation  is 
made  at  the  next  session  of  Congress  for  that  channel  the  sum  of 
$50,000  will  be  required  for  the  maintenance  of  the  30-foot  channel. 

Mimey  statement, 

July  1,  1901,  balance  unexpended $566,268.76 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902 . .    25, 000. 00 

591,268.76 
June  30,  1902,  amount  expende<l  during  fiscal  year 319, 375. 52 


July  1,  1902,  balance  unexpended 271,893.24 

July  1,  1902,  outstanding  liabilities 3,100.00 

July  ],  1902,  balance  available 268,793.24 


July  1 ,  1902,  amount  covered  by  uncompleted  contracts 155, 365. 11 


Amount  that  can  })e  profitably  expende<l  in  fiscal  year  ending  June.30, 
1904,  for  maintenance  of  improvement,  in  addition  to  the  balance  un- 
expended July  1,  1902 50,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

The   following  aie  the  amounts  and  dates  of  appropriations  for 
improvintr  har])or  at  Baltimore,  Md.,  including  Patapsco  Kiver: 

August  30,  1852 $20,000  '  March  3,  1881 $150,000 

August  15,  1856 100,(XK)I  August  2,  1882 450,000 

June  28,  1864 20,000  I  July  5,  1884 250,000 

June23,  1866 5,200  |  August  5,  1886 150,000 

March  3,  18<J7 75,000  |  August  11,  1888 300,000 

Julv25,  1868 17,0(X)  ,  September  19,  1890 340,000 

April  10,  1809 26,730     March  3,  1891 151,200 

July  11,  1870 42,900     August  5,  1892 208,000 

March  3,  1871 50,  0(X)  '  August  18,  1894 50,000 

June  10,  1872 100,000  I  June  3,  1896 400,000 

March3,  1873 200,000     June  3,  1896 50,000 


June  23,  1874 75,  000 

March  3,  1875 75,000 

August  14,  1876 75,  000 

June  18,  1878 75,000 

March  3,  1879 160,000 

June  14,  1880 100,000 


March  3,  1899 200,000 

June  6,  1900 324.648 

March  3,  1901 475,352 

June  13,  1902 25,000 


Total 4,741,030 


CONTRACT   IN    FORCE. 


Continuous  contract  with  Simon  Hess,  at  8.33  cents  per  cubic  yard,  approved  July 
5,  1899,  commenced  September  12,  1899,  and  expires  June  30,  1903. 


COMMERCIAF,  STATISTICS   FOR   FISCAL   YEAR   ENDING  JUNE  30,  1902. 

ImporU. 

In  American  vessels  in  1902: 

Sailing    $2,154,263 

Steam 211,160 

In  foreign  vessels  in  1902: 

Sailing 80,802 

Steam 20,459,370 

In  cars  overland 40, 984 

Total : 22,946,579 
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Domestic  exports. 

In  American  vessels  in  1902: 

Sailing $656,226 

Steam 3,864 

In  foreign  vessels  in  1902: 

Sailing 104,237 

Steam 79,738,748 


Total 80,503,075 

Recapiiulalion, 

In  American  vessels  in  1902 660,090 

In  foreign  vessels  in  1902 79,842,985 


Principal  articles  exported. 
Tons. 


Tons. 


Cattle 23,838  Beef  products 4,992 

Grain 593,990  Pork  products 15,558 

Flour 274,446  Lard 33,778 

Coal 378,527  Oleomargarine 7,691 

Copper 36,876  Starch 1,544 

Cotton,  unmanufactured 29,684  Rosin 30,249 

Glucose 3,146  Tobacco 29,285 

Iron  and  steel 68,356  Oils 134,792 

Oilcake 34,021  Wood,  and  manufactures  of 171,404 

Amount  of  duties  collected  in  1902 $3,394,858.47 

Miscellaneous  customs  receipts  in  1902 122, 393. 55 

Total  receipts  in  1902 3,517,252.02 

******* 

Duties  on  merchandise  in  bond  in  1902 208,710.13 

Summary  of  duties  collected  in  1902. 

Imports  and  miscellaneous  customs  receipts $3, 517, 252. 02 

Merchandise  in  bond : 208,710.13 

Merchandise  transported  with  appraisement 18, 573. 18 

Total 3,744,535.33 


Tonnage  movementy  1901-2. 


Forei^  trade... 
CoaBtwise  trade. 


Entered. 


Cleared. 


Number. 

815 
1,484 


Tons. 


1,405,607 
2, 110, 781 


Number. 


739 
2,187 


Tons. 


1,362,873 
2, 660, 609 


Males  .. 
Females 


Alien  passengers^  1901-2. 


32, 629 
7,727 


Total 40,356 

Vessels  built,  1901-2. 


Steam 
8ail... 


Total 


Number. 


14 
4 


18 


Tons. 


20,409 
598 


Value. 


$1,960,900 
31,500 


21,007  I   1,992,400 
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SletDiuihiii  linai. 


Number 

84,459 
■A  107 
30,406 
1^,341 
6B745 
a,  517 

i 

sr^- 

Rfoffi^^SS". 

The  fiillowint;  lines  havti  reilni*il  the  nuniher  of  vessels: 

Hainbutv-Amcrii^n 6 

Atlantic  Transport 2 

I>ird  Line 1 

United  Fruit  Company - 4 

Linedieoontinued;  Enipire  Line 7 

Total  loss 19 

The  following  lines  huve  B<l(le<l  to  th<-  iiiimlier  of  vessele: 

Earn  Line 1 

JohnstoQ  Line 2 

Donaldson  Line 4 

North  Gemwn  Lloyd 8 

Di  (iioi^ria  Iinportini;  anil  Stcaiiinhip  ('ompany ,, 4 

New  Line;  Elder  Line 4 


Total  jwi'i  - 


The  f()reiifii  toiiimpe  moveiiient  nl  lliis  [jort  shows  a  falling  off,  which,  however, 
in  view  of  (hi'  (jteni-ral  dt-prcwiion  nt  the  foreiiju  rarryinjt  trade,  whs  not  Qnexpcwted, 
due  laiT«.'ly  to  shortage  in  our  it'rcAl  croiw.    Tim  cittwtwiwi  trade  showH  an  increase. 

There  were  built  and  docnnieiited  in  this  «>llectioii  district  <lurin2  the  year  18  steam 
and  sail  veseela,  t^^Krwitinf;  a  grosH  tonnage  of  2l,tX)7  tons  anil  valued  at  (1,992,400. 
At  the  yards  of  the  Maryland  ISteel  Company  two  nianimoth  11,000-tun  st«el  steam- 
shi|>a  for  the  Atlantic  Transport  Conipan^  are  on  tho  ways.  There  are  now  13  estab- 
li^lieil  lineB  of  Ht<^ani>ihips  trailing  at  this  port,  representing  331,695  tons  and  an 
cotiniatud  carrying  capacity  of  497,5412  tons  cargo. 


J4- 

IMPKOVEMEXT  OF  CHANNEL  T()  CURTIS  BAY,  IN  PATAP8C0  RIVER, 
BALTIMOKE  HARBOR,  MARYL.VND. 

There  were  no  operations  during  the  fiscal  year, 

Mimey  Ktatement. 
Amonnt  approprlate<l  by  river  and  harlxir  act  apjiroved  June  13, 1902. .      $60, 000. 00 
July  1,  1902.  lilance  unexpended 50,000.00 

I  Amount  (esBniatcd)  reiiuireit  tor  completion  ot  existing  project 146,000.00 
Amount  that  can  lie  pnifitably  expended  in  fiscal  vear  ending .Tune30. 
1904,  inaildition  to  theljalam-eunexpendisMuly  1.1902 146,000.00 
Snbinilted  in  lonipliance  with   requirenients  of  sundry  civil  act  of 
June  4,  1897. 
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The  following  are  the  amount8  and  dates  of  appropriations  for  im- 
proving channel  to  Curtis  Bay,  in  Patapsco  River,  Baltimore  Harbor, 
Maryland. 

July  13,  1892 $28,000 

August  13, 1894 12,000 

June  13,  1902 50,000 

Total 90,000 

******* 


J  5. 

IMPROVEMENT    OF    HARBOR    OF    SOUTHWEST   BALTIMORE  (SPRING 

GARDEN),  MARYLAND. 

Nothing  has  ever  been  done. 

Money  statement, 

July  1,  1901,  balance  unexpended $5,000.00 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  1902  . .    88, 000. 00 

July  1,  1902,  balance  unexpended 93,000.00 


Amount  (estimated )  required  for  completion  of  existing  project 221, 000. 00 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  ending  June  30, 

1904,  in  addition  to  the  balance  unexpended  July  1,  1902 221, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

The  following  are  the  amounts  and  dates  of  appropriations  for  im- 
proving harbor  of  Southwest  Baltimore  (Spring  Garden),  Md. : 

June  23,  1896 $5,000 

June  13, 1902 88,000 


Total J 93,000 


COMMERCIAL   STATISTICS. 

The  statistics  of  the  port  of  Baltimore  include  this  harbor. 


J6. 

IMPROVEMENT  OF  ROCKHALL  HARBOR  AND  INNER  HARBOR  AT 

ROCKHALL,  MARYLAND. 

No  dredging  was  done  in  the  fiscal  year. 

Money  statement. 

Allotment  from  amount  appropriated  by  river  and  harbor  act  approved 

June  13,  1902 .' $12,000.00 

July  1,  1902,  balance  unexpended 12,000.00 

The  following  are  the  amounts  and  dates  of  appropriations  for  im- 
proving Rockhall  Harbor  and  inner  harbor  at  Rockhall,  Md. : 

Junes,  1896 $16,600.00 

Allotment  from  act  June  13,  1902 12,000.00 

Jotal 28,600.00 
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COMMERCIAL   STATISTICS   FOR  CALENDAR   YEAR   1901. 

RocKHALL,  Kent  County,  Md.,  Jurte — ,  1902, 

Sir:  The  industries  and  commerce  at  Rockhall  have  grown  rapidly  during  the  past 
two  years.     A  careful  examination  into  the  facts  leads  me  to  the  lollowing  conclusion : 

The  population  of  the  town  is  about  2,600;  number  of  stores,  32;  lumber  yards,  2; 
saw  and  planing  mill,  1;  also  1  small  planing  mill;  blacksmiths  and  wheelwrights, 
4;  coal  yard,  1;  canning  establishments,  2  (not  running  at  present). 

About  50  vessels,  sloops  and  schooners,  of  from  5  to  50  tons  make  Rockhall  their 
headquarters.  *  *  *  At  the  present  two  steamboats,  the  Gratitude  and  B.  S.  Ford, 
touch  at  Rockhall,  each  making  the  round  trip  daily.  The  B.  S.  Fi/rd  carries 
excursions  between  Baltimore  and  Rockhall  and  Chester  River.  A  sailing  packet 
for  the  transportation  of  freight  also  runs  regularly  between  Rockhall  and  Baltimore. 

*  *  *  The  estimated  value  of  oysters,  fish,  and  crabs  shipped  from  Rockhall 
is  $116,500.  General  merchandise  shipped  to  Rockhall  to  supply  stores  is  estimated 
at  $200,800;  lumber,  $28,000;  bricks,  $1,875;  fertilizers,  $15,400;  coal,  $17,850. 

The  country  back  of  Rockhall  is  a  rich  agricultural  country  and  sends  a  lai^e 
quantity  of  grain,  fruit,  and  products  to  Baltimore  by  the  way  of  Rockhall.  All 
tne  different  articles  are  transported  by  water,  the  nearest  railroad  station,  Chester- 
town,  being  about  11  miles  by  the  county  road. 


Yours,  very  respectfully, 

Joseph  Downey. 

Brig.  Gen.  P.  C.  Hains, 

United  States  Army. 


J  7. 

IMPROVEMENT  OF  QUEENSTOWN  HARBOR,  MARYLAND. 

No  dredging  was  done  in  the  fiscal  year. 

MoTiey  statement. 

July  1,  1901,  balance  unexpended $385. 18 

Allotment  from  amount  appropriated  by  river  and  harbor  act  approved 
June  13,  1902 12,000.00 


12,385.18 
June  30,  1902,  amount  expended  during  fiscal  year 385. 18 

July  1,  1902,  balance  unexi)ended 12,000.00 


AMOUNTS   APPROPRIATED. 

By  act  approved — 

March  3,  1871 $5,000 

June  10,  1872 6,000 

March  3,  1879 3,000 

June  3,  1896 5,000 

By  allotment  from  act  of  June  13,  1902 12,000 

Total 31,000 
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COMMERCIAL  STATISTICS   FOR  CALENDAR   YEAR    1901. 

Receipts  and  ithipme»iti<. 


Class. 


Receipts: 

Bricks,  flour,  lumber,  etc. 
Fruit,  min,  cattle,  etc  . . . 
General  merchandi8e 


Total. 


Shipments: 

Carriages,  leather,  lumber,  etc 


Fruit,  grain,  poultry,  etc 
General  merchandise.... 

Total 


Total  receipts  and  shipments i      11, 328 


Tons. 

Value. 

1,349 

380 

5,506 

$24,416 

49,939 

324,074 

7,235 

399,439 

87 
2,«)6 
1,150 

16,021 

151,426 

69,000 

4,093 

236,446 

11,328 

635,873 

J  8. 
IMPROVEMENT  OF  CLAIBORNE  HARBOR,  MARYLAND. 

No  work  has  ever  been  done  by  the  United  States. 

Mmiey  statement. 

Allotment  from  amount  appropriated  by  river  and  harbor  act  approved 

June  13,  1902 $15,000.00 

July  1,  1902,  balance  unexpended 15,000.00 

AMOUNT   APPROPRIATED. 

Allotment  from  act  of  June  13,  1902 $15,000.00 


J  9. 
IMPROVEMENT  OF  CAMBRIDGE  HARBOR,  MARYLAND. 
No  work  was  done  in  the  fiscal  year. 


Money  statement. 

Allotment  from  amount  appropriated  by  river  and  harbor  act  approved 

June  13,  1902 

July  1,  1902,  balance  unexpended 


$3, 000. 00 
3,000.00 


AMOUNTS   APPROPRIATED. 


By  act  approved — 

March  3,  1871 $10,000 

June  10,  1872 10,000 

March  3,  1873 5,000 

June  18,  1878 5,000 

March  3,  1879 2,500 

By  act  of  August  11,  1888 5,000 

«  *  « 

ENG  1902 68 


Bv  act  approved — 

September  19,  1890 

July  13,  1892 

Allotment  from  act  of  June  13, 
1902 

Total 


$5,000 
7,737 

3,000 

53, 237 
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J  10. 

IMPROVEMENT   OF   CHESTER    RIVER,   MARYLAND,   FROM   CRUMPTON 

TO  JONES  LANDING. 

No  dredging  was  done  during  the  fiscal  year. 

Money  st^itmiient, 

July  1,  1901,  balance  unexpended $266.79 

Allotment  from  amount  appropriated  by  river  and  harbor  act  approved 
June  13,  1902 5,402.00 

5, 668.  79 
June  30,  1902,  amount  expended  during  fiscal  year 46. 05 

July  1,  1902,  balance  unexpended 5, 622.  74 


AMOUNTS    APPROPRIATED. 

Bv  act  approved — 

September  19,  1890 $5,000 

July  13,  1892 3,000 

By  aclof  August  18,  1894 1,500 

By  act  of  June  3,  1896 1,500 

By  act  of  March  3, 1899 3,200 

By  allotment  from  act  of  June  13,  1902 6,402 

Total 19,602 


COMMERCIAL   STATISTICS    FOR   CALENDAR   YEAR   1901. 

ReceijUx  and  shipments. 

Receipts:  Tona. 

Phosphates 1 ,  967 

Lumber 467 

Live  stock 1, 086 

Oil : 210 

Miscellaneous 13, 246 

Total 16,976 

Shipments: 

Grain 9,300 

Fruits  and  tomatoes 9, 027 

Oysters,  crabs,  and  fish 2, 251 

Live  stock 543 

Canned  goods 348 

Miscellaneous 3, 243 

Total 24,757 

Total  receipts  and  shipments 41, 733 
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IMPROVEMENT  OF  CHOPTANK  RIVER,  MARYLAND. 
No  dredging  was  done  in  the  fiscal  year. 

Money  statement. 

July  !•,  1901,  balance  unexpended $108.93 

Allotment  from  amount  appropriated  by  river  and  harbor  act  approved 
June  13,  1902 3,000,00 


June  30,  1902,  amount  expended  during  fiscal  year 


3, 108. 93 
10.45 


July  1,  1902,  balance  unexpended 3,098.48 


AMOUNTS  APPROPRIATED. 


By  act  approved — 

June  14,  1880 $5,000 

March3,  1881 5,000 

By  act  passed  August  2,  1882 5, 000 

By  act  approved — 

July  5,  1884 5,000 

Augusts,  1886 10,000 

By  act  of  August  11,  1888 7,500 

By  act  approved — 

September  19,  1890 7,500 


By  act  approved — 

July  13,  1892 $3,000 

By  act  of  August  18,  1894 2,000 

By  act  of  June  3,  1896 2, 000 

By  act  approved  March  3,  1899. .  8, 000 
Allotment  from  act  of  June  13, 

1902 3,000 

Total 63,000 


J  12. 

IMPROVEMENT  OF  WARWICK  RIVER,  MARYLAND. 

No  dredging  was  done  in  the  fiscal  year. 

Money  statement. 

July  1,  1901,  balance  unexpended $12. 39 

Allotment  from  amount  appropriated  by  river  and  harbor  act  approved 
June  13, 1902 4,000.00 

4,012.39 
June  30,  1902,  amount  expended  during  fiscal  year 12. 39 

July  1,  1902,  balance  unexpended 4,000.00 


I 
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AMOUNTS  APPROPRIATED. 

By  act  approved  June  14,  1880 $3, 000 

By  act  approved  March  3,  1881 3,000 

Total 6,000 

By  act  approved  July  13,  1892 $6,000 

Bv  act  o!  August  18,  1894 2,000 

Byactof  June3, 1896 2,000 

By  act  of  March  8,  1899 2,000 

Allotment  from  act  of  June  13,  1902 4,000 

Total  on  present  project ^6, 000 

Aggregate 22,000 

*  *  *  *  *  *  » 


J   13. 
IMPROVEMENT  OF  POCOMOKE  RIVER,  MARYLAND,  BELOW  SNOW  HILL. 

No  dredging  was  done  in  the  fiscal  year. 

Mmiey  statement, 

July  1,  1901,  Imlance  unexpended $149. 08 

Allotment  from  amount  appropriated  by  river  and  harbor  act  approved 
June  13,  1902 4,800.00 

4,940.08 
June  30,  1902,  amount  expended  during  fiscal  year 149. 08 

July  1,  1902,  balance  unexpended 4, 800. 00 


AMOUNTS   APPROPRIATED. 

By  act  approved — 

June  18, 1878 $10,000 

March  3,  1879 2,500 

Augusts,  1886 8,000 

Total 20,500 

Bv  act  of  June  3,  1896 $5,000 

B v  act  approved  March  3,  1 899 3, 000 

Allotment  from  act  June  13,  1902 4, 800 

Total  on  present  project 12, 800 

Aggregate 33,300 

*  *  *  *  *  *  » 
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J  H- 

IMPROVEMENT  OF  WICOMICO  RIVER,  MARYLAND. 
No  dredging  was  done  in  the  fiscal  year. 

Money  statement, 

July  1,  1901,  balance  unexpended .- $2. 00 

Allotment  from  amount  appropriated  by  river  and  harbor  act  approved 
June  13,  1902 6,798.00 

July  1,  1902,  balance  unexpended 6,800.00 


AMOUNTS   APPROPRIATED. 

By  act  of — 

June  10,  1872 $5,000 

March  3,  1873 5,000 

June  28,  1874 5,000 

March  3,  1875 5,000 

"     AugustH,  1876 5,000 

June  18,  1878 5,000 

March  3,  1879 3.000 

June  14,  1880 5,000 

March  3,  1881 2,000 

July  5,  1884 10,000 

September  19,  1890 10,000 

July  13,  1892 6,500 

August  18,  1894 3,000 

June  3,  1896 3,700 

Allotment  from  act  June  13,  1902 6,798 

Total  on  present  project 29, 998 

Aggregate 79,998 

»                       ♦                       ♦      .                 ♦  V                       ♦ 


J  15- 

IMPROVEMENT  OF  TYASKIN  CREEK,  MARYLAND. 

No  work  has  ever  been  done  by  the  United  States. 

Money  statement. 

Allotment  from  amount  appropriated  by  river  and  harbor  act  approved 

June  13,  1902 $8,000.00 

-July  1,  1902,  balance  unexpended 8,000.00 
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AMOUNT   APPROPRIATED. 

Allotment  from  act  of  June  13,  1902 $8,000 

*  *  «  *  *  «  * 


J  i6. 
IMPROVEMENT  OF  LA  TRAPPE  RIVER,  MARYLAND. 
No  dredging  was  done  in  the  fiscal  year. 

Money  statement* 

July  1,  1901,  balance  unexpended $36.13 

July  1,  1902,  balance  unexpended 36. 13 


Amount  (estimated )  required  for  completion  of  existing  project 2, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1904,  in  addition  to  the  balance  unexpended  July  1,  1902 2, 500. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 


AMOUNTS  APPROPRIATED. 

By  act  approved — 

July  13,  1892 $2,600.00 

August  18,  1894 4,750.00 


Total 7,250.00 


J  17. 
IMPROVEMENT  OF  NANTICOKE  RIVER,  DELAWARE  AND  MARYLAND. 

No  dredging  was  done  in  the  fiscal  year. 

Money  statement. 

July  1,  1901,  balance  unexpended $852.86 

June  30,  1902,  amount  expended  during  fiscal  year 66. 36 

July  1 ,  1902,  balance  unexpended 786. 50 


AMOUNTS  APPROPRIATED. 

By  act  of  June  3,  1896 $3,000 

By  act  approved  March  3,  1899 3,000 

Total 6,000 

(S<»e  note  to  appropriations  for  Broad  Creek  River,  Delaware.) 

******  ^ 
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J  i8. 
IMPROVEMENT  OF  BROAD  CREEK  RIVER,  DELAWARE. 
No  dredging  was  done  in  the  fiscal  year. 

Jlfrm ey  ntn tenieiit, 

July  1,  1901,  balance  unexpended $385.  75 

June  30,  1902,  amount  expendeil  during  finoal  year 10. 95 

July  1,  1902,  balance  unexpended 374.  80 


AMOUNTH   APPROPRIATED. 


By  act  approved—  By  act  approved  July  13,  1892. . .  $5, 000 

June  14,  1880 $5,000  By  act  of  August  18,  1894 "5,000 

March  3,  1881 10,  000  By  act  of  June  3,  1890 5, 000 

By  act  passed  August  2,  1882 5, 000  ;  By  act  approved  March  3,  1899. .     5, 000 

By  act  approved  August  5,  1886. .  10, 000 


By  act  of  August  11,  1888 ...     5, 000 

Total 35,000 


Total,  present  project 20, 000 


Aggregate 55, 000 


♦  ♦***** 


J   19. 

IMPROVEMENT  OF  MANOKIN  RIVER,  MARYLAND. 
No  dredging  was  done  in  the  iiscal  year. 

Money  statement, 

July  1,  1901,  balance  unexpended $237. 95 

June  30,  1902,  amount  exj^nded  during  fiscal  year 122. 92 

July  1,  1902,  balance  unexpended 115. 03 


Amount  (estimated)  required  for  completion  of  existing  project 7, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1904, 
in  addition  to  the  balance  unexpended  July  1,  1902: 

For  works  of  improvement $7, 500. 00 

For  maintenance  of  improvement 4, 000. 00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


11,500.00 


AMOUNTS   APPROPRIATED. 

By  act  approved — 

September  19,  1890 $7,500 

July  13,  1892 7,500 

Act  of  August  18,  1894 4,000 

Act  of  Junes,  1896 '>4,000 

Act  of  March  3,  1899 1,500 


Total 24,500 


^' This  appropriaton  was  applied  to  removing  bar  on  Nanticoke  River,  under  the 
terms  of  the  appropriation. 

*0f  this  amount  $2,000  is  for  work  in  the  upper  river  not  covered  by  project. 
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J    20. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGERr 

ING  NAVIGATION. 

Schooner  Eldridge^  sloop  Ephraim  Lyttee^  sloop  Maggie^  and  hull 
of  an  old  pile  driver, — These  ci*aft  were  wrecked  and  abandoned  in 
Cambridge  Harbor,  Maryland,  in  1898  and  1899,  and  were  ob^itructions 
to  navigation.  They  all  lay  south  of  the  dm w bridge.  The  Eldridife 
is  75  feet  long,  20  feet  beam,  and  lay  in  7  feet  of  water:  the  Ephraiin 
Lyttee  is  45  feet  long,  18  feet  beam,  and  lay  in  7  feet  of  water;  the 
Maggie  is  of  the  same  dimensions  and  laid  in  4i  feet  of  water,  arid  the 
hull  of  the  old  pile  driver  is  20  feet  long,  12  feet  beam,  and  la}'  in  6 
feet  of  water.  The  wrecks  were  lifted  bodily,  chained  to  a  lighter, 
towed  te  Hambrook  Cove,  Choptank  Jiiver,  and  deposited  along  the 
shore  inside  the  hook  and  behind  the  bar,  in  4i  feet  of  water.  The 
work  was  commenced  Jul}^  8,  1901,  and  completed  on  the  12th.  The 
cost  of  the  work  was  $633. 

Barge  Milgendutt. — This  vessel  sank  in  the  upper  part  of  the  Chesa- 
peake Bay  July  7,  1901,  while  in  tow  of  a  tug.  It  was  110  feet  in 
length  and  19  feet  beam,  and  lay  in  24  feet  of  water.  The  wreck  was 
removed  by  the  owner  and  towed  to  Baltimore  August  12,  1901, 
without  expense  to  the  Government. 

Schoonei*  Ida  E,  Comley, — This  vessel  sank  in  the  Chesapeake  Bay 
off  Sand}^  Point  light-house  in  September,  1901,  and  lay  with  40  feet 
of  water  over  her  deck,  but  her  three  masts  showing  above  water. 
She  was  133.8  feet  in  length,  23.8  feet  beam,  and  7.6  feet  depth,  and 
had  a  cargo  of  340  tons  of  bitumii^ous  coal.  The  wreck  was  broken 
up  b}"  explosions  of  dynamite  and  the  ddbris  above  the  bed  of  the  bay 
removed,  unobstructed  navigation  being  restored  October  5,  1901. 
The  services  of  the  U.  S.  steam  tender  Seiitinel^  a  submarine  diver 
and  outfit,  and  employees  of  the  district  were  used  in  the  operations. 
The  cost  of  the  operations  was  $500. 

The  total  amount  expended  in  the  removal  of  wrecks  during  the 
lisciil  year  ending  June  30,  1902,  is  $1,133. 


APPENDIX  K. 


IMPROVEMENT  OF  POTOMAC  RIVER  AND  ITS  TRIBUTARIES;  OF  JAMES 
RIVER  AND  OF  HARBOR  AT  MILFORD  HAVEN,  VIRGINIA,  AND  OF 
CERTAIN  RIVERS  IN  MARYLAND  AND  VIRGINIA  ON  THE  WESTERN 
SHORE  OF  CHP:»APEAKE  BAY;  PROTECTION  OF  JAMESTOWN  ISLAND, 
VIRGINIA. 


REPORT  OF  LIEUT.  COL.  CIIAS.  J.  ALLEN,  CORPS  OF  ENGINEERS, 
OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30, 
1902,    WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Potomac  River,  at  AVa.«liiiij;U)n,  Dis- 

trict of  Columbia. 

2.  Potomac   River,   below   Washington, 

District  of  Columbia. 

3.  Anacostia  River,  District  of  Columbia. 

4.  Breton    Bay    and    Patuxent    River, 

Maryland. 

5.  York  Kiver,  Virginia. 

6.  Occoquan  Creek,  Virginia. 

7.  Lower  Machodoc  Creek,  Virginia. 

8.  Nomini  Creek,  Virginia. 


9.  Rappahannock  River,  Virginia. 

10.  Urbana  Creek,  Virginia. 

11.  Harbor  at  Milfonl  Haven,  Virginia. 

12.  Mattaponi  River,  Virginia. 

13.  Pamunkey  River,  Virginia. 

14.  James  River,  Virginia. 

15.  Protection  of  Jamestown  Island,  Vir- 

ginia. 

16.  Removing  sunken  vessels  or  craft  ob- 

structing or  endangering  navigation. 


United  States  Engineer  Office, 

Wmhington,  D,  C,  July  19,  190%, 

General:  I  have  the  honor  to  forward  herewith  my  annual  report 
for  the  fiscal  year  ended  June  30,  1902,  for  riv^er  and  harbor  works  in 
mycharge,    •    *    * 

Very  respectfully,  your  obedient  servant, 

Chas.  J.  Allen, 
Lieut,  Col,,  Corps  of  Engineers. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers,  U,  S,  A, 


K  I. 

IMPROVEMENT  OF  POTOMAC  RIVER  AT  WASHINGTON,  DISTRICT  OF 

COLUMBIA. 

WORK   OF  THE    FISCAL  YEAR   ENDED  JUNE   30,  1902. 

Dredging  in  the  Virginia  Channel  above  Long  Bridge  under  contract 
with  the  Atlantic,  Gulf  and  Pacific  Company  was  in  progress  at  the 

I08I 
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close  of  the  precedintr  fiscal  year  and  was  continued  until  September 
28,  1901,  when  the  limit  of  dredging  under  the  contract  was  reached. 
Excellent  progress  was  made  on  this  work,  and  in  September,  1901, 
177,000  cubic  yards  of  material  were  excavated  and  deposited  by  the 
dredge  working  night  and  day,  which  is  the  largest  montnly  amount  of 
work  that  has  ever  been  done  with  a  single  dredge  on  this  improvement. 

Three  hundred  and  ninety  thousand  six  hundred  and  fift}' -seven  cubic 
3^ards  of  material  were  dredged  from  the  Virginia  Channel  above  Long 
Bridge  and  deposited  upon  rotomac  Park  during  the  fiscal  year,  mak- 
ing in  all  505,575  cubic  yards  dredged  from  this  channel,  or  a  total  of 
672,820  cubic  yards  excavated  and  deposited  under  the  contract  with 
the  Atlantic,  Gulf  and  Pacific  Company.  As  a  result  of  the  work  done 
under  this  contract  there  existed  in  September,  1901,  a  channel  400  feet 
wide  and  20  feet  deep  through  the  bar  at  the  entrance  to  the  Washing- 
ton channel,  and  a  channel  had  been  obtained  through  the  entire  length 
of  the  bar  in  the  Virginia  Channel  above  Long  Bridge  of  20  feet  depth 
and  with  widths  as  follows:  For  a  distance  of  4,800  feet  from  the  lower 
end  of  the  bar,  400  feet;  thence  for  1,200  feet,  narrowing  uniformly 
to  270  feet;  thence  with  a  width  of  270  feet  for  2,100  feet,  or  to  the 
upper  end  of  the  bar. 

The  material  dredged  from  the  channels  was  deposited  on  Potomac 
Park  so  as  to  materially  raise  the  grade  of  several  low  portions  of 
large  area. 

During  the  greater  part  of  February,  1902,  the  river  was  covered 
with  ice  from  4  to  8  inches  in  thickness  and  navigation  was  largely 
suspended.  On  the  25th  of  that  month,  the  river  having  risen  from 
heavy  rains  and  melting  snow,  the  ice  commenced  to  move  out,  and  by 
the  end  of  the  month  it  had  all  disappeared  from  the  channels,  but  the 
freshet  was  still  increasing  and  attained  its  maximum  height  March  2. 
The  water  reached  the  following  elevations  above  mean  low  tide: 
Twelve  feet  at  the  Aqueduct  Bridge,  8.7  feet  at  Easbys  Point,  and  7.9 
feet  at  the  Long  Bridge,  being  the  highest  water  since  the  great  freshet 
of  1889.  The  ice  had  been  well  broken  up  in  front  of  and  below  Washing- 
ton by  tugs,  employed  under  direction  of  the  city,  and  no  serious  damage 
resulted  either  from  the  moving  ice  or  freshet,  though  the  water  was 
extremely  muddy  for  two  weeks  or  more  and  some  shoaling  and  nar- 
rowing of  the  dredged  channels  occurred.  A  large  amount  of  drift- 
wood was  brought  down  by  the  current.  Five  trees  lodged  in  or  near 
the  channels,  where  they  were  considered  obstructions  to  navigation, 
and  were  removed  by  the  United  States  snag  boat.  A  mass  ot  drift- 
wood which  collected  at  the  Reservoir  Outlet  was  also  removed. 

About  300  Imear  feet  of  the  training  dike,  which  had  settled,  were 
raised  with  stone  left  over  from  the  reconstruction  of  the  sea  wall 
along  the  lower  portion  of  the  Washington  Channel. 

Six  of  the  twelve  outlet  gates  which  were  found  to  have  been  some- 
what injured  from  the  effects  of  the  steamboat  swells,  since  they  were 
last  repaired  in  1899,  were  taken  out  and  placed  in  good  condition. 

A  portion  of  the  park  area  was  cleared  or  brush,  about  400  linear  feet 
of  the  old  fence  near  Easbys  Point  was  taken  down  and  partly  rebuilt, 
and  other  similar  work  incidental  to  the  miprovement  was  done. 
«  *  »  «  1^  «  ft 

In  response  to  the  urgent  popular  demand  for  this  additional  park 
space  it  is  regarded  as  especially  desirable  that  the  dredging  of  tbe 
adjacent  river  channels  and  the  filling  of  Potomac  Park  be  completed 
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at  the  earliest  practicable  date,  and  it  is  hoped  that  the  full  amount 
estimated  for  the  ensuing  year  may  be  appropriated. 

Without  waiting  for  the  completion  ot  the  river  improvement  cer- 
tain of  the  roads  and  parts  of  the  park  surface  could  be  advantageously 
and  economically  prepared  for  park  purposes,  in  conjunction  with  the 
work  of  the  river  improvement,  as  has  oeen  pointed  out  in  preceding 
reports  of  this  office,  and  certain  small  portions  of  the  park  could  thus 
be  rendered  accessible  to  the  public. 

A  small  tract  of  land,  containing  about  31  acres,  adjacent  to  the 
Monument  grounds  and  separated  fi-om  the  remainder  of  the  park,  was 
transferred  to  the  charge  of  the  officer  in  charge  of  public  buildings 
and  grounds  during  the  past  year. 

An  unauthorizeaoccupation  of  the  portion  of  Potomac  Park  under 
the  control  of  this  office  has  ceased. 

DUMPING   IN    POTOMAC   PARK. 

Deposits  by  citizens,  at  their  own  expense,  in  Potomac  Park  of 
desirable  clean  earth,  free  from  objectionable  matter,  have  always  been 
permitted  by  this  office,  subject  to  certain  restrictions  which  guard  the 
interests  of  the  United  States.  These  permits  are  in  regular  form  and 
are  of  record. 

During  the  past  year  this  privilege  has  been  a  great  convenience  to 
various  private  parties,  and  at  the  same  time  the  United  States  has 
obtained,  in  this  way  and  without  cost  to  itself,  about  35,000  cubic 
yards  of  good  material,  deposited  and  graded  free  of  cost  at  localities 
remote  from  the  river,  where  deposit  from  dredging  is  most  expensive, 
or  thrown  up  in  embankments  which  will  later  serve  for  retaining  and 
grading  deposited  material,  thus  reducing  the  cost  of  future  dredging 
and  deposit.  The  total  amount  of  good  material  placed  in  this  manner 
upon  Potomac  Park  for  a  number  of  years  past  is  estimated  as  300,000 
cubic  yards. 

MAINTENANCE. 

The  improvement  has  reached  a  stage  where  the  maintenance  and 
preservation  of  the  reservation  require  attention.  The  growth  of 
weeds  and  underbrush  which,  in  the  summer  season  especially,  renders 
access  to  the  various  parts  of  the  work  difficult,  should  be  cleared  up 
each  year  until  the  reservation  is  ready  to  be  laid  out  and  gradea. 
Annual  repaii's  will  also  be  needed  on  the  wall  and  the  reservoir  gates. 

The  proper  police  supervision  of  this  extensive  area  of  621  acres  has 
also  become  a  matter  of  importance.  In  order  to  prevent  infraction 
of  the  law,  trespasses,  etc.,  tne  reservation  should  be  patrolled. 

It  is  estimated  that  $5,000  will  be  required  per  annum  for  main- 
tenance. 

It  is  also  estimated  that  the  sum  of  $400,000  can  be  profitaWy 
expended  during  the  fiscal  year  ending  June  30,  1904,  in  carrying 
on  work  under  the  approved  project.  The  items  making  up  the  fore- 
going amount  are  as  follows: 

Dredging  in  tidal  reservoir,  520,000  cubic  yards,  at  15  cents $78, 000 

Dredging  in  Virginia  channel,  640,000  cubic  yards,  at  15  cents 96, 000 

Dredging  in  Washington  channel,  50,000  cubic  yards,  at  15  cents 7, 500 

Dredging  at  junction  of  Washington  and  Virginia  channels,  50,000  cubic 

yards,  at  15  cents 7, 500 

(The  dredged  material  to  be  deposited  on  Potomac  Park. ) 
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Construction  of  reservoir  inlet  gates $140, 000 

Extension  of  training  dike  and  raising  existing  dike  where  required 30, 000 

Repair  of  sea  wall 5, 000 

Maintenance 5, 000 

Contingencies,  about  8  per  cent 31, 000 

Total 400,000 

*  *  *  *  *  *  * 


Mmiey  statement. 

July  1,  1901,  balance  unexpended $92,088.17 

Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1902. . .  75, 000. 00 

167, 988. 17 

June  30,  1902,  amount  expended  during  fiscal  year 80, 399. 93 

July  1,  1902,  balance  unexpended 87,588.24 

July  1,  1902,  outstanding  liabilities 648.00 

July  1,  1902,  balance  available 86,940.24 


Amount  (estimated)  required  for  completion  of  existing  project 519,020.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1904,  in  addition  to  the  balance  unexpended  July  1,  1902: 

For  works  of  improvement $395, 000. 00 

For  maintenance  of  improvement 5, 000. 00 

400,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS   FOR  THE   Il^PROVKMENT. 


August  2,  1882 $400,000 

July5,  1884 500,000 

August5,  1886 875,000 

August  11,  1888 300,000 

September  19,  1890 260,000 

July  13,  1892 200,000 

August  18,  1894 150,000 

Junes,  1896 100,000 


March  3,  1899    (appropriated^ 

$100,000;  allotted  Potomac 

River    below    Washington, 

$26,000) $74,000 

June  13,  1902 75,000 

Total 2,434,000 


CONTRACT  IN   FORCE. 


Contractor:  Atlantic,  Gulf  and  Pacific  Company  of  New  York,  N.  Y.,  for  dredging. 

Amount:  460,000  cubic  yards,  more  or  less,  in  the  Virginia  Channel  above  Long 
Bridge;  80,000  cubic  yards,  more  or  less,  in  the  Vir^nia  Channel  below  Long  Bridge, 
and  125,000  cubic  yards,  more  or  less,  in  the  Washington  channel. 

Date  of  contract:  August  15,  1900. 

Approved:  September  5,  1900. 

Date  for  commencement:  On  or  before  September  27,  1900;  extended  to  January 
27,  1901. 

Date  for  completion:  Not  less  than  50,000  cubic  yards  of  material  to  be  dredged 
and  deposited  from  the  Virginia  Channel  and  30,000  cubic  yards  from  the  Washing- 
ton channel  each  month,  excepting  that  these  amounts  of  dredging  per  month  wfll 
not  be  required  during  months  of  December,  January,  and  February. 

Rate:  12.8  cents  per  cubic  yard  for  dredging  in  the  Virginia  Channel  and  14.8  cents 
per  cubic  yard  for  dredging  in  the  Washington  Channel. 
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COMMERCIAL   STATISTICS. 


[Furnished  by  Mr.  J.  W.  Averill,  Wasliington,  D.  C] 
Receipts  and  shipments. 


Calendar  year— 

Coal. 

Ice.       Lumber. 

Sand. 

Wood. 

Miscella- 
neous. 

Total. 

1901 

Tf/ns. 
252,259 

Tbng.     i     Tons. 
93.53'/  j      68,844 

I 

Tons. 
67,962 

Tons. 
32,550 

Tons. 
121,332 

Tons. 
636,484 

In  addition  to  the  foregoing,  the  estimated  amount  of  miscellaneous 
freight  received  and  shipped  by  the  Norfolk,  Baltimore,  and  river 
steamers  during  the  year,  as  obtained  from  the  agents  of  the  different 
lines,  is  70,067  tons. 

The  amount  of  sand  and  stone  reported  includes  that  brought  from 
and  shipped  to  points  below  Alexandria  onl}^  and  not  what  was  handled 
around  tne  city. 

Number  oj  vessels  of  various  classes  arriving  and  departing. 


Calendar  year— 

Steamers 

drawing  from 

5  to  15  feet, 

100  to  600 

tons. 

Vessels 

drawing  from 

10  to  21  feet 

300  to  2,600 

tons. 

Vessels 

drawing  from 

4  to  10  feet, 

30  to  400 

tons. 

Barges  draw- 
ing from 

5  to  12  feet. 

100  to  700 

tons. 

1901 

1,360 

365 

2,059 

585 

Ferry  and  local  passenger  steamers  are  not  included  in  the  above. 


K  2. 


IMPROVEMENT  OF  POTOMAC  RIVER  BELOW  WASHINGTON,  DISTRICT 

OF  COLUMBIA 

WOKK   OF  THE   FISCAL   YEAR  ENDED  JUNE   30,  1902. 

Dredging  at  Matta woman  shoal,  under  contract  with  Rittenhouse 
Moore,  of  Mobile,  Ala.,  which  was  in  progress  at  the  close  of  the  last 
fiscal  year,  was  continued  with  the  dreoge  Alabama  until  July  11,  when 
the  dredging  at  this  bar  was  completed,  except  the  excavation  of  the 
hard  material  encountered,  for  the  removal  of  which  a  supplemental 
contract  was  later  entered  into. 

The  plant  was  at  once  transferred  to  Smiths  Point  upper  shoal, 
where  work  was  in  progress  continuall}^  until  August  24,  when  the 
dredging  was  completed  and  the  dredge  Alabama  removed  from  the 
shoal. 

On  August  1  the  dredging  of  Smiths  Point  lower  shoal  was  begun 
b}^  the  dredge  Pugh  and  continued  until  September  26,  when  the 
dredging  required  at  this  shoal  was  pmctically  completed,  except  the 
removal  of  some  lumps  and  ridges  temporarily  left  behind  by  the 
dredge,  and  the  plant  was  transferred  to  Maryland  Point  shoal  bv  the 
contractor.     Dredging  operations  were  in  progress  at  Mar3'^land  toint 
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shoal  up  to  November  29,  lliOl,  when   the  contracU)!*  withdrew  his 
plant  from  the  work  for  the  winter. 

On  April  28,  1902,  dredging  was  resuraed  at  Maryland  Point  shoal, 
where  the  dredging  was  completed  on  May  16  and  the  plant  at  once 
taken  to  Smiths  Point  lower  shoal,  where  the  small  amount  of  work 
remaining  to  be  done  to  bring  the  channel  to  the  full  specified  dimen- 
sions was  completed  May  27. 

A  supplemental  contract  with  Mr.  Moore  for  the  removal  of  the 
hard  material  at  Matta woman  shoal  and  for  a  small-additional  amount 
of  dredging  at  some  of  the  lower  shoals  was  made  April  30  and 
approved  May  5,  1902.  On  June  9  the  dredging  of  the  hai'd  material 
at  Mattawoman  shoal  was  begun  under  the  supplemental  contract 
and  prosecuted  continuoush^  until  June  30,  when  injuries  to  the  bucket 
and  other  machinery  made  it  necessary  to  temporarily  withdraw  the 
dredge  for  repairs.  At  that  time  two  cuts,  affording  a  total  width  of 
80  feet,  had  been  dredged  entirely  through  the  upper  haid  ridge,  and 
a  third  cut  40  feet  wide  had  been  dredged  a  little  more  than  halfway 
through  the  ridge. 

The  total  amount  of  material  removed  from  the  different  shoals  in 
the  Lower  Potomac  River  during  the  past  fiscal  year,  under  both  con- 
tracts, was  397,880.5  cubic  yards,  making  a  total  of  1,072,267.5  cubic 
yards  of  material  dredged  to  June  30, 1902.  Of  this  amount  6i>7,531.2 
cubic  yards  have  been  removed  from  Mattawoman  shoal,  92,878 
from  Smiths  Point  upper  shoal,  120,312.1  from  Smiths  Point  lower 
shoal,  and  161,546.2  from  Maryland  Point  shoal. 

During  the  progress  of  dredging  operations  on  the  Lower  Potomac 
the  wreck  of  a  schooner  (name  unknown)  about  80  feet  long  and  30 
feet  beam  was  encountered  in  the  cut  at  Marvland  Point  shoal.  This 
wreck  was  partly  removed  by  the  contractor  during  November,  1901, 
and  its  removal  was  completed  by  him  during  May  following. 

An  examination  of  the  beds  of  hard  material  crossing  the  channel  at 
Mattawoman  shoal  was  made  during  September,  1901,  and  sup- 
plemented by  a  further  examination  in  November,  1901,  by  hired  labor 
and  the  use  of  the  United  States  boring  plant.  The  material  was 
found  to  consist  mainly  of  hard  and  compact  gravel  and  sand,  overlaid 
by  a  thin  layer  of  mud.  The  subsequent  dredging  operations  have 
shown  these  observations  to  be  correct  and  have  revealed  the  presence 
of  a  few  loose  stones,  the  largest  about  48  cubic  feet  in  size. 

The  available  balance  will  be  applied  to  tb'^  dredging  required  for 
the  completion  of  the  original  project  early  in  the  ensuing  fiscal  yeai*. 

For  commercial  statistics  see  report  on  improving  Potomac  River  at 
Washington,  D.  C,  to  which  should  be  added  a  tonnage  of  about 
300,000,  due  to  trade  at  Alexandria,  Quantico,  and  other  pomts  below 
Washington. 

No  further  appropriation  is  asked. 

Money  statement, 

July  1, 1901,  balance  unexpended $126,687.55 

June  30, 1  iK)2,  amount  expended  during  fiscal  year 35, 893. 82 

July  1, 1902,  balance  unexpended 90,793.73 

July  1,1902,  outstanding  liabilities 278.00 

July  1, 1902,  balance  available 90,515  73 

July  1,  HK)2,  amount  covered  by  uncompleted  contracts 39, 945. 00 
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APPROPRIATIONS. 


March  3, 1899  (by  allotment  from  apiiropriation  of  $i(X),000  ior  improving 

Potomac  River,  etc. ) $26, 000 

June  6, 1900 52, 000 

March  3, 1901 98,000 

Total 176,000 


CONTRACT    IN    FORCE. 

Contractor:  Rittenhouse  Moore,  of  Mobile,  Ala.,  for  dredging 

Amount:  960,000  cubic  yards,  more  or  less. 

Date  of  contract:  November  1,  1899. 

Approved:  November  14,  1899. 

Date  for  commencement:  December  14,  1899. 

Date  for  completion:  Dredging  operations  to  be  continued  so  long  as  funds  are 
available  and  approi>riation8  may  be  made  fur  the  work,  not  less  than  50,000  cubic 
yards  to  be  dreaged  in  each  month. 

Rate:  7.2  cents  per  cubic  yard  at  Matta woman  shoal,  Smiths  Point  shoals,  Mary- 
land Point  shoal,  and  7  cents  per  cubic  yard  at  Kettle  Bottom  shoal. 

Supplemental  contract:  Excavation  of  hard  material  at  Matta  woman  shoals. 

Amount:  60,000  cubic  yards,  more  or  less. 

Date  of  contract:  April  30,  1902. 

Approved:  May  5,  1902. 

Rate:  52  cents  per  cubic  yard. 


K  3 

IMPROVEMENT  OF  ANACOSTIA  RIVER,  DISTRICT  OF  COLUMBIA. 

Congress  in  act  (Public — No.  154)  makin<if  appropriations  for  the 
construction,  repair,  and  preservation  of  certain  public  works  on 
rivers  and  harbors,  and  for  other  purposes,  provided  the  following: 

Improving  Anacostia  River,  District  of  Columbia,  with  a  view  to  the  interejsts  of 
commerce  and  navigation,  in  accordance  with  sucli  j)ortions  of  the  report  submitted 
in  House  Document  Numlx^red  Eightv-seven,  Fifty-fifth  Congress,  third  session,  as 
relates  to  section  one  of  said  river,  being  the  portion  below  the  Navy- Yard  Bridge, 
one  hundred  and  fifty  thousand  dollars. 

The  report  referred  to  was  made  under  date  of  December  14,  1898, 
and  in  pursuance  of  the  following  joint  resolution  of  Congress  ap- 
proved April  11,  1898: 

That  the  Secretary  of  War  be,  and  he  is  hereby,  directed  to  prepare  and  submit 
to  Congress  forthwith  a  project  for  the  improvement  of  the  Anacontia  River  and  the 
reclamation  of  its  fiats  from  the  line  of  the  District  of  Columbia  to  the  mouth  of  said 
river,  with  an  estimate  of  the  cost  of  the  same  and  a  report  on  the  area  and  owner- 
ship of  the  land  to  be  reclaimed,  and,  if  any  portion  of  said  land  is  vested  in  i)rivate 
persons,  an  estimate  of  the  cost  of  acquiring  the  same. 

In  that  resolution,  as  may  be  seen,  improvement  of  the  river  and 
reclamation  of  the  flats  (the  former  unaoubtedly  in  the  interest  of 
navigation  and  commerce,  and  the  latter — reclamation — in  the  interest, 
largely,  if  not  entirely,  of  sanitation)  were  the  objects  named. 

The  report  of  December  14,  1898,  to  which  attention  is  respectfully 
invited,  propo.ses  for  section  1 — from  the  mouth  of  the  river  to  the 
Navy -Yard  Bridge — the  dredging  a  channel  from  the  river  mouth  to 
the  navy -yard,  to  afford  a  depth  of  20  feet  for  a  width  of  400  feet. 
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Outside  of  the  boiindini|f  lines  of  the  widths  named  the  dredged  depths 
to  be  gradually  reduced  up  to,  or  near  to,  the  bulkhoads  of  the  harbor 
lines.  This  space,  thus  dredged,  outside  of  the  bounding  lines  of  the 
main  channel,  could  be  used  by  small  craft  or  for  anchorage  grounds 
for  vessels  of  suitable  draft. 

Some  additional  width  for  turning  in  front  of  the  navy -yard  would 
undoubtedly  be  desirable. 

The  dredged  material  would  have  to  be  in  any  case  largely  depos- 
ited upon  the  flats  and  retained  in  place  by  sea  walls  of  suitable  mate- 
rial. 

Some  of  the  items  of  the  estimate  of  1898  (December  1)  relate  to 
embankment  protection  of  the  flats  reclaimed  as  proposed  in  the  report 
of  that  date,  and  to  drainage,  and,  in  fact,  to  elevation  of  the  flats  as  a 
sanitary  measure. 

The  items  in  view  in  this  present  report  are  those  mainly  pertain- 
ing to  commerce  and  navigation  interests,  as  appear  to  be  considered 
by  the  act  of  June  13,  1902. 

It  is  proposed  to  apply  the  appropriation  of  June  13  to  the  project 
as  referrea  to  in  that  acrt.  ' 

The  sum  of  $320,000  can  be  profitably  expended  during  the  fiscal 
3'ear  ending  June  30,  li)()4,  in  furtherance  of  the  project  ack>pted. 

For  estimate  of  commerce  to  be  beni^fited,  reference  is  respectfully 
made  to  the  statistics  accompanying  tlie  annual  report  of  operations 
for  improvement  of  the  Potomac  River  at  Washington,  D.  C. 

July  1,  1902,  unexpended  balance  (improving  Potomac  River,  "Eastern 

Branch,"  act  of  Sept.  19,  1890) $1,463.06 

Appropriated,  act  June  18,  1902 150,000.00 

July  1,  1902,  balance  unexpende<l 151,463.06 

I  Amount  that  can  be  profitably  exi)onde<i  in  fiscal  year  ending  June  30, 
1904,  in  addition  to  the  balance  unex|)en« led  July  1,  1902 320,000.00 
Submitted  in  compliance  with  requirements  of  aundrv  civil  act  of  June 
4,  1897. 


APPROPRIATIONS. 

Septeml)er  19, 1890  (allotment  from  appropriation  for  improving  Potomac 

River) 20,000 

June  13, 1902 160,000 

Total 170,000 


K4. 

IMPR()VP:MENT  of  BRETON  bay  and  PATUXENT  river,  MARYLAND 

Improvement  of  these  streams  was  included  in  a  lump  sum  of  $9,000 
appropriaU^d  by  act  of  Congress  of  June  13, 1J)02,  the  specific  amounts 
to  h(^  allotted  by  the  War  Department.  As  recommendations  for 
these  allotments  have  to  await  the  result?  of  examinations  shortly  to 
be  undertaken,  no  more  dednite  report  can  be  here  made. 

Money  statement. 

Amount  ai>propriated  by  river  and  harl>or  act  approved  June  13,  1902  ..    $9, 000.00 
July  1 ,  1902,  balance  unexpended 9, 000. 00 
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K5. 

IMPROVEMENT  OF  YORK  RIVER,  VIRGINIA. 
WORK   OF  THE   FISCAL   YEAR  ENDED  JUNE   30,    1902. 

Dredging  in  the  channel,  under  contract  with  John  Miller,  of  Wash- 
ington, T)«  C.,  was  in  progress  at  the  close  of  the  last  fiscal  year  and 
was  continued  until  August  14,  1902,  when  the  work  proposed  under 
this  contract  was  completed.  The  total  amount  of  material  dredged 
from  the  channel  during  the  fiscal  year  was  9,262.3  cubic  yards,  mak- 
ing a  total  of  31,987.3  cubic  yards  dredged  under  this  contract.  The 
material  was  deposited  mainly  behind  the  training  dike,  adding  greatly 
to  its  stability.  Some  minor  repairs  were  made  to  the  dike  oy  hired 
labor. 

An  appropriation  for  this  stream  and  others  in  gross,  subject  to 
allotment  by  the  Secretary  of  War,  was  made  in  the  act  approved 
June  13,  1902.  It  is  proposed  to  apply  such  allotment  as  may  be 
made  from  this  appropriation  to  maintenance  and  repairs. 

The  sum  of  $10,000  can  be  profitably  expended  during  the  fiscal 
year  ending  June  30, 1904,  in  maintenance  of  the  dike  and  m  dredging 
the  channel. 


Money  statement. 

July  1,  1901,  balance  unexpended $3,134.79 

June  30,  1902,  amount  expended  during  fiscal  year 2, 513. 81 

July  1,  1902,  balance  unexpended 620.98 

July  1,  1902,  amount  covered  by  uncompleted  contracts 


518.00 


'Amount  (estimated)  required  for  completion  of  existing  project 69, 050. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1904,  in  addition  to  the  balance  unexpended  July  1,  1902: 

For  works  of  improvement $8, 000. 00 

For  maintenance  of  improvement 2, 000. 00 

10,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 


APPROPRIATIONS. 


The  following  appropriations  have  been  made: 


June  14,1880 $10,000 

March3,  1881 25,000 

August2,  1882 : 25,000 

July  5,  1884 20,000 

Augusts,  1886 18,750 

August  11,  1888 30,000 

September  19, 1890 30,000 


July  13,1892 $35,000 

August  18,  1894 20,000 

June3,  1896 16,000 

March3,  1899 10,000 

Total 239,750 


These  appropriations  have  been  applied  to  work  under  the  original  project  of 
1880,  the  amended  project  of  1884,  and  the  further  amended  project  of  1887. 
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CONTRACT  IN   FORCE. 

Contractor:  John  Miller,of  Washington,  D.  C,  for  dredging. 

Amount:  40,000  cubic  yards,  more  or  less. 

Date  of  contract:  October  29,  1900. 

Approved:  November  14,  1900. 

Date  for  commencement:  December  15,  1900. 

Date  for  completion  (including  dredging  in  Mattaponi  and  Pamunk^  rivers.  Mil- 
ford  Haven  ana  Urbana  Creek,  Virginia,  under  the  same  contract) :  Within  fifteen 
months  from  date  of  commencement;  not  less  than  7,000  cubic  yards  to  be  dredged 
per  month.  The  contractor  was  allowed  a  reasonable  additional  time  for  completion 
of  the  work. 

Bate:  16  cents  per  cubic  yard. 


COMMERCIAL  STATISTICS. 


Repeated  efforts  were  made  to  obtain  commercial  statistics  for  years 
subsequent  to  1894,  but  they  could  not  be  obtained. 

It  is  stated  that  the  principal  line  of  steamers  navigating  this  river 
carried  59,273  tons  of  freight  during  the  year  1900,  and  55,951  tons 
during  the  year  1901. 


K6. 

IMPROVEMENT  OF  OCCOQUAN  CREEK,  VIRGINIA. 
WORK  OF  THE   FISCAL   YEAR  ENDED  JUNE   30,  1902. 

The  available  funds  having  been  practically  exhausted  no  work  of 
improvement  could  be  undertaken  during  the  past  fiscal  year. 

It  having  been  reported  that  considerable  quantities  of  fine  stone 
screenings  and  refuse  had  been  dumped  or  washed  into  Occoquan  Creek 
from  a  quarry,  an  investigation  was  made  and  steps  were  taken  to 
prevent  such  action  in  future. 

An  appropriation  for  this  stream  and  others  in  gross,  subject  to 
allotment  by  the  Secretary  of  War,  was  made  in  the  act  approved  June 
13,  1902.  it  is  proposed  to  apply  the  available  balance  and  any  allot- 
ment that  may  be  made  from  the  above  appropriation  to  dredging  and 
dike  construction. 

The  sum  of  $5,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30,  1904,  in  dredging  and  dike  construction. 


Mmiey  statement. 

July  1, 1901,  balance  unexpended $384. 68 

June  30, 1902,  amount  expended  during  fiscal  year 112. 55 

July  1,  1902,  balance  unexpended 272.03 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1904,  in  addition  to  the  balance  unexpended  July  1,  1902 $5, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 
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APPROPRIATIONS. 

September  19, 1890 $10,000 

July  13, 1892 6,000 

August  18,  1894 5,000 

Jiiiie3,  1896 2,500 

March  3, 1899 2,500 

Total 25,000 


COMMERCIAL  STATISTICS. 
[Famished  by  Messrs.  L.  Ledman,  Tyson  Janncy,  and  Selccman,  Lynn  &  Ck).,  Occoquan,  Va.] 

Receipts  and  shipments  by  waier,  1901. 


Tons. 

Coal.-... 50 

Fertilizers 150 

Flour  and  grain 800 

Lumber 2,000 

Raibx)adtie8 2,000 

Sand 1,000 


Tons. 

Wood 2,000 

Miscellaneous 700 

Rock 11,520 


Total 20,220 


Arrival  and  departure  of  vessels^  1901. 

Steam,  drawing  less  than  10  feet 192 

Sail,  drawing  less  than  10  feet 160 

Barges,  flatlK>at8,  etc 50 

It  is  reported  that  the  work  done  has  lessened  the  cost  of  shipping,  since  vessels 
can  now  load  more  heavily  at  the  wharves,  whereas  formerly  part  of  the  cargo  had  to 
be  taken  out  to  them  in  hghter  draft  boats. 


K7. 

IMPROVEMENT  OF  LOWER  MACHODOC  CREEK,  VIRGINIA. 

WORK  OF  THE   FISCAL  YEAR  ENDED  JUNE  30,  1902. 

The  available  funds  having  been  practically  exhausted  no  work  of 
improvement  could  be  underteken  during  the  past  fiscal  year. 

An  appropriation  for  this  stream  and  others  in  gross,  subject  to 
allotment  by  the  Secretary  of  War,  was  made  in  the  act  approved 
June  13,  1902. 

The  annual  report  for  the  fiscal  year  ended  June  30, 1902,  stated  the 
amount  necessary  for  completion  to  be  $2,100,  and  which  amount  could 
be  profitablv  expended  during  the  fiscal  year  ending  June  30,  1903. 
Whatever  allotment  may  be  made  from  the  foregoing  act  of  June  13, 
1902,  for  the  work,  will  reduce,  by  so  much,  the  above-stated  amount 
for  completion. 

•       ■        •  •  •  •  •  • 

Money  statement. 

July  1,  1901,  balance  unexpended $222.13 

June  30,  1902,  amount  expended  duringfisod  year 46.25 

July  1, 1902,  balance  unexpended , 175.88 
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APPROPRIATIONS. 

The  following  appropriations  have  been  made: 

July  13,  1892 $3,000 

August  18,  1894 3,000 

June  3,  1896 1,500 

March  3,  1899 1,500 

Total 9,000 

*  ****** 

* 
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IMPROVEMENT  OF  NOMINI  CREEK,  VIRGINIA. 
WORK  DONE   DURING   THE   FISCAL  YEAR  ENDED  JUNE   30,  1902. 

The  available  funds  being  insuflScient  for  the  economical  prosecution 
of  operations  in  accordance  with  the  general  project,  no  work  of 
improvement  was  in  progress  during  the  past  fiscal  year.  It  was 
proposed  to  apply  the  funds  available  to  repair  of  the  jetty,  but  the 
engmeer  plant  being  urgently  needed  on  the  Potomac  River  these 
repairs  have  l)een  deferred  until  the  working  season  of  1902. 

No  appropriation  for  this  improvement  was  made  in  the  river  and 
harbor  act  of  June  13,  1902. 

The  sum  of  $12,000  can  be  nrofitably  expended  during  the  fiscal 
year  ending  June  30,  1904,  in  aredging  and  jetty  construction.  An 
appropriation  of  less  than  $6,000  can  not  be  economically  expended  at 
this  locality. 


Money  statement. 

July  1,  1901,  balance  unexpended $3,166.88 

June  30,  1902,  amount  expended  during  fiscal  year 150.00 

July  1,  1902,  balance  unexpended 3,016.38 

Amount  ( estimated )  required  for  completion  of  existing  project 36, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1904,  in  addition  to  the  balance  unexpended  July  1,  1902 12, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,1897. 


APPROPRIATIONS. 


The  following  appropriations  have  been  made: 


Mays,  1873 $10,000 

June23,  1874 6,000 

March  3,  1875 5,000 

March  5,  1879 2,500 

June  14,  1880 5,000 

March  3,  1881 2,000 

August2,  1882 2,000 

August  11,  1888 5,000 


September  19,  1890 $5,000 

July  13,  1892 10,000 

AugustlS,  1894 6,000 

June3,  1896 2,500 

March  3,  1899 10,000 

Total 70,000 
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COMMERCIAL  STATISTICS. 

Receipts  and  shipments  hy  water j  1901. 
[Furnished  by  Mr.  J.  L.  Healy,  Templeman,  Va.] 

Tons.  Tons.       , 

Farm  produce 5, 000     General  merchandise 3, 000 

Grain 500     Wood 10,000 

Lumber 200  ■  Canned  goods 500 

Oysters 200  |  Fertilizer 500 

Railroadties 2,500  ' 

******* 

Arrival  and  departure  of  veMels^  1901. 

Steam,  drawing  less  than  10  feet 312 

SmI,  drawing  less  than  10  feet 100 

Barges,  flatlK>ats,  etc 4 

It  is  reported  that  the  improvement  made  thus  far  has  been  of  great  benefit  to 
navigation. 


Kg. 

IMPROVEMENT  OF  RAPPAHANNOCK  RIVER,  VIRGINIA. 
WORK   OF   THE    FISCAL   YEAR   ENDED   JUNE   30,    1902. 

Dredging  at  Fredericksburg  bar  under  contract  with  W.  H.  French, 
of  Norfolk,  Va.,  was  begun  July  23  and  completed  October  26,  1901. 
As  a  result  of  these  operations  a  channel  60  feet  wide  and  10  feet  deep 
was  dredged  through  the  upper  part  of  Fredericksburg  bar,  with  a 
turning  basin  of  the  same  oepth  and  200  feet  wide  in  front  of  the 
steamboat  wharf.  Ten  thousand  one  hundred  and  sixty -eight  and  five- 
tenths  cubic  yards  of  material  were  dredged  under  this  contract,  and 
in  addition  to  the  dredging  a  large  bowlder  was  removed  from  the 
channel  by  the  contractor.  The  dredge  used  by  the  contractor  was 
small. 

Several  lines  of  wattling  were  constructed  for  the  protection  of  the 
fill,  a  trough  was  built  for  controlling  the  discharge  of  a  spring  over 
the  fill,  and  minor  repairs  were  made  to  the  dike  and  plant.  This 
work  was  done  by  hired  labor.  It  was  expected  that  the  repair  of  the 
remaining  portions  of  the  dikes  could  be  undertaken  with  the  small 
balance  available,  but  satisfactory  prices  for  the  necessary  material 
and  labor  could  not  be  obtained. 

At  Fredericksburg  bar  new  deposits  of  sand  are  formed  by  each 
recurring  freshet,  this  bar  being  near  the  head  of  tide  water.  The 
annual  reports  for  a  number  of  years  past  have  referred  to  the  neces- 
sity of  an  annual  appropriation  of  $7,500  for  the  removal  of  these 
particular  deposits.  The  old  timber  dikes  for  the  regulation  of  the 
channel,  built  to  elevations  of  about  6  feet  above  low  tide,  have  suf- 
fered greatly  from  decay,  combined  with  the  effects  of  ice  and  freshets, 
and  portions  of  these  dikes  have  been  practically  destroyed,  permit- 
ting some  of  the  material  deposited  behind  thp.m  to  wash  back  into  the 
channel.  The  condition  of  the  dikes  is  rapidly  becoming  more  and 
more  serious.  Owing  to  the  meager  appropriations  which  have  recently 
been  made  for  this  river,  the  funds  have  been  mainly  required  for  the 
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maintenance  of  the  channel  at  Fredericksburg  bar,  as  above  referred 
to;  but  little  could  be  done  toward  the  maintenance  of  the  dikes  or 
the  protection  of  the  newly  made  fills,  and  no  considerable  headway 
could  be  made  toward  the  completion  of  the  general  project. 

The  full  sum  of  $40,000  requested  for  this  improvement  is  badly 
needed  and  can  be  profitably  expended  during  the  fiscal  year  ending 
June  30,  1904,  in  dredging  and  dike  construction  and  maintenance,  in 
accordance  with  the  approved  project. 

During  the  ensuing  year  the  available  balance  and  appropriation 
made  by  act  of  June  13,  1902,  will  be  applied  to  dredging  and  dike 
construction  and  repair. 

•N-  *  *  «  *  *  * 

Money  statement. 

July  1,  1901,  balance  unexpended $5, 684. 29 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  1902  . .    25, 000. 00 

30,684.29 
June  30,  1902,  amount  expended  during  fiscal  year 4, 149. 20 

July  1,  1902,  balance  unexpende<l 26, 535. 09 

July  1,  1902,  outstanding  liabilities 12.00 

July  1,  1902,  balance  available 26,623.09 


Amount  (estimated)  required  for  completion  of  existing  project 89, 000. 00 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  ending  June  30, 
1904,  in  addition  to  the  balance  unexpended  July  1,  1902: 

For  works  of  improvement $30, 000. 00 

For  maintenance  of  improvement 10, 000. 00 


Submitted  in  compliance  with  reqqirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


40,000.00 


APPROPRIATIONS. 

The  following  appropriations  have  been  made: 

March  3,  1871 $15,000  :  August  5, 1886 $20,000 

Junel0,1872 15,000  i  August    11,    1888    ($15,000,    of 

March3,  1873 15,000  :      which $3,000 waa for Urbana).     12,000 

June23,1874 7,000     September  19,  1890 15,000 

March  3,  1875 5,000     July  13,  1892 20,00a 


August  14, 1876 10,000 

August  18, 1878 13, 500 

March3,  1879 10,000 

June  14, 1880 25,000 

March  3,  1881 15,000 

August  2, 1882 17, 000 

July  5,  1884 20,000 


August  18, 1894 10,000 

June  3, 1896 8,000 

March  3,  1899 15,000 

June  13,1902 25,000 

Total 292,500 


CONTRACT   IN   FORCE. 

Contractor:  W.  H.  French,  of  Norfolk,  Va.,  for  dredging. 
Amount:  10,500  cubic  yards,  more  or  less. 
Date  of  contract:  June  4,  1901. 
Approved  June  17,  1901. 

Date  for  commencement:  On  or  before  July  19,  1901. 

Date  for  completion :  On  or  before  September  19, 1901.    The  contractor  was  allowed 
a  reasonable  additional  time  for  completion  of  the  work. 
Rate:  32  cents  per  cubic  yard. 
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COMMERCIAL  8TATISTICS. 

Arrival  and  departure  of  vessels^  1901, 

Steam 

Drawing  10  feet  or  more 7dO 

Drawing  less  than  10  feet 280 

Sail: 

Drawing  10  feet  or  more 1, 340 

Drawing  less  than  10  feet 380 

Baiges,  flatboate,  etc 580 

It  is  reported  that  the  work  done  on  this  improvement  lias  greatly  reduced  freight 
rates,  both  by  rail  and  water. 


K  lo. 

IMPROVEMENT  OF  ITRBANA  CREEK,  VIRGINIA. 
iVORK   OF  THE   FISCAL   YEAR   ENDED  JUNE   30,  1902. 

A  contract  was  made  October  29, 1900,  for  a  small  amount  of  dredg- 
ing to  be  done  in  Urbana  Creek,  the  work  to  be  done  under  the  same 
conti-act  as  that  for  dredging  to  be  done  in  York,  Mattaponi,  and 
Pamunkey  rivers,  and  Milford  Haven,  Virginia. 

The  contractor  has  been  engaged  at  other  of  the  above-named  local- 
ities, and  no  work  was  done  at  Urbana  Creek  during  the  past  fiscal 
year.     It  will  be  undertaken  early  in  the  ensuing  year. 

The  sum  of  $10,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1904,  in  dredging,  chiefly  at  the  inner  bar,  and  in  con- 
struction of  jetty  for  the  maintenance  of  the  outer  channel. 


Money  statement. 


Jnly  1,  1901,  balance  unexpended 

July  1,  1902,  balance  unexpended 

July  1,  1902,  amount  covered  by  uncompleted  contracts. 


$778. 00 
778.00 
720.00 


Amount  (estimated)  required  for  completion  of  existing  project 36, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1904,  in  addition  to  the  balance  unexpended  July  1,  1902 10, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,1897. 


APPROPRIATIONS. 


The  following  appropriations  have  been  made: 


March  3,  1879 $5,000 

June  14, 1880 2,500 

March3,  1881 4,000 

August  2, 1882 4,000 

August  11,  1888  (included  in  an 
appropriation    of    $15,000    for 

Bappahaunock  River) 3,000 


September  19,  1890 $3,000 

July  13,  1892 3,000 

August  18, 1894 3,000 

June  3, 1896 3, 000 

March  3, 1899 3, 000 

Total 33,500 
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CONTRACT   IN   FOBCB. 

Contractor:  John  Miller,  of  Washington,  D.  C,  for  dredging. 

Amount:  3,000  cubic  yards,  more  or  less. 

Date  of  contract:  October  29,  1900. 

Approved:  November  14,  1900. 

Date  for  commencement:  December  15,  1900.  » 

Date  for  completion  (including  dredging  in  York,  Mattaponi,  and  Pamunkey  rivers, 
and  Milford  Haven,  Virginia,  under  the  same  contract) :  Within  fifteen  months  from 
date  of  commencement,  not  less  than  7,000  cubic  yards  to  be  dredged  per  month. 
The  contractor  was  allowed  a  reasonable  additional  time  for  completion  of  the  work. 

Rate:  24  cents  per  cubic  yard. 


COMMERCIAL   STATISTICS. 


Arrivals  and  departures  of  rcMelSj  1901. 


Class. 


Steam: 

Drawing  10  feet  or  more . 

Drawing  less  than  10  feet 
Sail: 

Drawing  10  feet  or  more . 

Drawing  less  than  10  feet 
Barges,  flatboats,  etc 

Total 


Reported 

by  Mr.  P.  A. 

Bristow. 


900 
1,100 

400 

3,000 

150 


5,560 


Reported 

by  Mr.  J.  D. 

Greasitt. 


840 
1,400 

400 

8,200 

200 


6,040 


These  statistics  are  not  regarded  as  entirely  correct. 

*  *  *  It  is  reported  that  a  better  steamer  service  has  been  promised  when  the 
channel  improvement  has  progressed  further. 

A  daily  mail  steamer  line,  running  from  Carters  Creek,  or  Irvington,  to  Urbana, 
was  established  during  1896.  The  work  done  on  this  improvement  has  greatly 
reduced  freight  rates  and  permitted  the  use  of  larger  vessels. 


K  II. 

IMPROVEMENT  OF  HARBOR  AT  MILFORD  HAVEN,  VIRGINIA. 

WORK   DONE   DURING   THE   FISCAL  YEAR  ENDED  JUNE   30,  1902. 

A  contract  was  made  October  29,  1900,  for  dredging  a  narrow  chan- 
nel through  the  inner  bar  at  Milford  Haven,  the  work  to  be  done 
under  the  same  contract  as  that  for  dredging  to  be  done  in  York,  Mat- 
taponi, and  Pamunkey  rivers,  and  Urbana  Creek,  Virginia. 

The  contractor  has  been  engaged  at  other  of  the  above-mentioned 
localities  and  no  work  was  done  at  Milford  Haven  during  the  past 
fiscal  year.     It  will  ]>e  undertaken  early  in  the  ensuing  year. 

During  the  year  an  action  at  law  was  instituted  in  the  supreme  court 
of  the  District  of  Columbia  against  a  former  contractor  ana  his  surety, 
and  judgment  in  the  sum  of  $3,032. 97  recovered  thereon,  which  amount 
was  deposited  in  the  Treasury  to  the  credit  of  the  appropriation. 

The  sum  of  $5,000  was  appropriated  for  the  work  by  act  of  Con- 
gress of  June  13,  1902.  No  further  appropriation  is  regarded  as  nec- 
essary. 
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Money  statement, 

July  1,  1901,  balance  unexpended $3,609.00 

Amount  of  judgment  recovered 3, 032. 97 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902  . .  5, 000. 00 

July  1,  1902,  balance  unexpended 11,641.97 

July  1,  1902,  amount  covered  by  uncompleted  contracts 1, 920. 00 


APPROPRIATIONS. 

The  following  appropriations  have  been  made: 

March  3,  1899 $12,500.00 

June  13,  1902 5,000.00 

Total 17,500.00 

Amount  of  jud^pnent  recovered 3, 032. 97 

Total 20,532.97 


CONTRACT  IN  FORCE. 

Contractor:  John  Miller,  of  Washington,  D.  C,  for  dredging. 

Amount:  12,000  cubic  yards,  more  or  less. 

Date  of  contract:  October  29,  1900. 

Approved:  November  14,  1900. 

Date  for  commencement:  December  15, 1900. 

Date  for  completion  (including  dredging  in  York,  Mattaponi,  and  Pamunkey 
rivers  and  Urbana  Creek,  Virginia,  under  the  same  contract):  Within  liftoen  months 
from  date  of  commencement,  not  less  than  7,000  cubic  yards  to  be  dredged  per 
month.  The  contractor  was  allowed  a  reasonable  additional  time  for  completion  of 
the  work. 

Rate:  16  cents  per  cubic  yard. 


COMMERCIAL  STATISTICS,  1901. 
pP'omiBhed  by  Baltimore,  Chesapeake  and  Atlantic  Railway  Ck)mpany.] 


Coal 

Crabs 

Farm  produce 

Fish 

Fertilizer 

Flour 

General  merchandise 
Grain 


Tons. 

12 

97 
216 
125 

33 
200 
774 

41 


Ice 

Iron 

Live  stock  . . . 

Lumber 

Mill  products 

Oysters 

Wood 


Tons. 

9 

27 

65 

9 

99 

146 

3 


1 


Vessels  arriving  and  departing ^  1901. 


Class. 


Steam,  drawing  less  than  10  feet. 
Sail: 

Drawing  10  feet  or  more 

Drawing  less  than  10  feet 


Number. 

1 

•I' 

70 

Tonnage. 


2.400 

UOO 
4,400 
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K    12. 

IMPROVEMENT  OF  MATTAPONI  RIVER,  VIRGINIA. 
WORK   IX)NE   DURING   THE   FISCAL  YEAR  ENDED  JUNE   30,  1902. 

Work  under  contmct  with  John  Miller,  of  Washington,  D.  (/.,  was 
begun  at  Line  Tree  bar  on  January  29.  By  April  23,  3,930.8  cubic 
yards  of  material  had  been  removed  and  deposited  behind  retaining 
(nubankments,  completing  the  channel  40  feet  wide  and  6i  feet  deep 
entirely  through  this  bar. 

Dredging  in  the  channel  at  Latane  bar  was  begun  May  3  and  con- 
tinued until  June  3, 1902,  when  the  limit  of  the  work  to  be  done  under 
the  contract  was  reached,  6,354.4  cubic  yards  of  material  having  been 
dredged  from  this  channel  and  deposited  behind  embankments,  I'esult- 
ing  m  a  channel  40  feet  wide,  5^  feet  deep,  and  1,200  feet  long,  or 
nearly  one-third  of  the  length  of  the  bar. 

The  total  amount  of  material  dredged  from  the  Mattaponi  River 
under  this  contract  was  10,285.2  cubic  yards. 

The  contmctor's  plant  was  unsatisfactory,  which,  together  with 
delays  occasioned  by  ice,  freshets,  and  low  tides,  rendered  the  rate  of 
progress  less  than  was  anticipated. 

In  addition  to  the  dredging,  a  large  tree  which  had  slid  into  the 
river  near  Aylctt,  obstructing  navigation,  was  removed  by  the  con- 
tractor. 

Upon  the  completion  of  the  dredging  the  recently  formed  embank- 
ments were  well  planted  with  tree  cuttings  to  protect  them  from 
erosion. 

The  sum  of  ^,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30,  1904,  in  dredging  and  removal  of  snags,  logs,  and 
overhanging  trees.     An  appropriation  of  less  than  $3,0(W  can  not  be 

economically  expendexl  at  this  locality,  except  in  snagging. 

•X-  «  «  *  *  *  * 

Money  stateynent. 

July  1,  1901,  balance  unexpended $4,111.24 

June  30,  1902,  amount  exi)ended  during  fiscal  year 3, 473. 96 

July  1,  1902,  balance  imexpended 637.29 

July  1,  1902,  outstanding  habilities 12.00 

July  1,  1902,  ]>alance  available 625.29 

July  1,  1902,  amount  covere<l  ]>y  uncompleted  (contracts 236. 56 

Amount  (estimated)  requirwl  for  completion  of  existing  project 42, 300. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1904,  in  atldition  to  the  balance  unexpended  July  1,  1902 4, 000. 00 

Submitte<l  in  ( ompliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 


APPROPRIATIONS. 

The  following  api)ropriation8  have  been  made: 

June  4,  1880 $2,500  I  July  13,  1892 $4,000 

March  8,  1881 8,300  '  August  18,  1894 4,000 

July  5,  1884 2,500     June  3,  1896 2,600 

Augusts,  1886 5,(XX)  

Augustll,  1888 3,000  I  Total 29,800 

September  19,  1890 3.(KK) 
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CONTRACT  IN   FORCE. 

Contractor:  John  Miller,  of  Washington,  D.  C,  for  dredging. 

Amount:  11,600  cubic  yards,  more  or  less. 

Date  of  contract:  October  29,  1900. 

Approved:  November  14,  1900. 

Date  for  commencement:  December  15,  1900. 

Date  for  completion  (including  dredging  in  York  and  Pamunkejr  rivers,  Milford 
Haven,  and  Urbana  Creek,  Virginia,  under  the  same  contract) :  Withm  fifteen  months 
from  date  of  commencement,  not  lees  than  7,000  cubic  yards  to  be  dredged  per 
month.  The  contractor  was  allowed  a  reasonable  additional  time  for  completion  of 
the  work. 

Bate:  23  cents  per  cubic  yard. 


COMMERCIAL  STATISTICS. 

Receipts  and  Rhipmenta^  1901. 
[Furnished  by  Mr.  J.  C.  Fox,  Aylett,  Va.] 

Tons.     I  Tons. 


Coal 50 

Farm  products 1,100 

Grain 300 

Lumber 5,000 


Merchandise 4, 604 

Ties 1,000 


Total 12,054 

Vessels  arriving  and  departing  during  1901, 


Class. 


Steam,  drawing  less  than  10  feet. 
Sail,  drawing  leas  than  10  feet . . . 
Barges,  flatboats,  etc 


Number. :  Tonnage. 


100  ,    7,000 

50     8,500 

1,000    150,000 


Repeated  efforts  were  made  to  obtain  commercial  statistics  for  the  years  1895-1898, 
but  they  could  not  be  procured.  It  is  stated  that  the  commerce  of  the  river  in  1899 
was  approximately  44,700  tons. 


K  13. 

IMPROVEMENT  OF  PAMUNKEY  RIVER,  VIRGINIA. 
WOBK  DONE   DURING   THE   FISCAL  YEAR  ENDED  JUNE   30,  1902. 

Dredging  at  Buckland  bar,  under  contract  with  John  Miller,  of 
Washington,  D.  C,  was  begun  August  29,  1901,  and  was  completed 
Decern ter  13,  1901.  As  a  result  of  these  operations  a  channel  100 
feet  wide  ana  7  feet  deep  was  dredged  entirely  through  this  bar, 
7,546.3  cubic  yards  of  material  being  excavated  and  dejwsited  behind 
an  embankment  built  to  the  left  of  the  channel.  The  dredge  employed 
by  the  contractor  was  small,  and  the  work  did  not  progress  with  the 
rapidity  which  was  anticipated. 

The  sum  of  $3,600  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30,  1904,  in  dredging  and  removal  of  snags,  logs,  and 
wrecks.  An  appropriation  of  less  than  $3,000  can  not  be  economically 
expended  at  this  locahty  except  in  snagging. 
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Money  statement, 

July  1,  1901,  balance  unexpended |2, 875. 17 

June  30,  1902,  amount  expended  during  fiscal  year 2, 304. 67 

July  1,  1902,  balance  unexpended 670. 60 


July  1 ,  1902,  amount  covered  by  uncompleted  contracts 173. 67 


Amount  (estimated)  required  for  completion  of  existing  project 7, 000. 00 

Amount  that  can  bo  profitably  expenaed  in  fiscal  year  ending  June  30, 

1904,  in  addition  to  the  balance  unexpended  July  1,  1902 3, 600. 00 

Submitted  incompliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 


APPROPRIATIONS. 

The  following  appropriations  have  been  made: 


June  14, 1880 $2,500 

March3,1881 2,500 

August  2, 1882 2,500 

August  6, 1886 5,000 

August  11, 1888 3,000 

September  19, 1890 3,000 


July  13, 1892 $3,000 

August  18, 1894 2,000 

June  3, 1896 2,000 

Total 25,500 


CONTRACT   IN    FORCE. 

Contractor:  John  Miller,  of  Washington,  D.  C.   for  dredging. 

Amount:  9,200  cubic  yards,  more  or  less. 

Date  of  contract:  October  29,  1900. 

Approved:  November  14,  1900. 

Date  for  commencement:  December  15,  1900. 

Date  for  completion  (including  dredging  in  York  and  Mattaponi  rivers,  Milford 
Haven,  and  Urbana  Creek,  Virginia,  under  the  same  contract):  Within  fifteen 
months  from  date  of  commencement,  not  less  than  7,000  cubic  yards  to  be  dredged 
per  month.  The  contractor  was  allowed  a  reasonable  additional  time  for  completion 
of  the  work. 

Rate:  23  cents  per  cubic  yard. 


COMMERCIAL  STATISTICS. 

•  #  • 


It  is  stated  that  the  commerce  of  the  river  in  1899  amounted  to  approximately 
44,600  tons,  consisting  principally  of  wood,  lumber,  grain,  ties,  coal,  and  genenu 
merchandise,  carried  in  sailing  vessels. 


K  14. 
IMPROVEMENT  OF  JAMES  RIVER,  VIRGINIA. 

No  work  of  channel  improvement  was  carried  on  during  the  fiscal 
year,  the  available  balance  of  funds  being  too  small  to  warrant  under- 
taking an^'thing  beyond  necessary  examinations  and  surveys  to  show 
the  condition  and  needs  of  the  channels,  and  from  which  to  make  esti- 
mates of  cost  of  future  work.  The  existing  works  for  improvement 
and  the  floating  and  other  plant  were  taken  care  of  and  the  usual 
necessary  routine  work  of  the  office  was  carried  on. 
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A  portion  of  the  left  bank  of  the  bluff  bordering  Dutch  Gap  Canal 
stiij  into  the  canal  on  the  13th  of  May  last,  reducing  by  about  10  per 
cent  the  area  of  crosH  section  of  the  channel,  though  not  materially 
impairing  the  section  for  navigation.  Slides  from  toe  Hame  bluff  but 
on  a  smaller  scale  have  occurred  before  now.  The  face  of  the  bluff 
should  be  graded  and  protection  work  should  be  placed  along  its 
front.  This  matter  will  he  treated  of  in  the  project  to  be  rendered  for 
application  of  the  funds  for  improving  James  River  appropriated  by 
act  of  Congress  of  June  13,  1902.  The  item  containing  this  appro- 
priation is  as  follows: 

Improving  James  River,  Virginia:  Continning  improvement,  anri  for  eitendinB 
the  improvement  of  James  River  to  ttie  head  of  navigation  at  the  docks,  in  accord- 
ance with  ttie  report  submitted  in  House  Document  numbered  two  hundred  and 
thirty-four,  Fifty-sixth  Congress,  first  session,  three  hundred  thouBand  dollars: 
Provided,  That  no  part  of  saia  amount  shall  tie  expended  for  turning  basins  or  areas 
mentioned  in  said  report:  And  provided  further,  That  not  more  than  one-half  of 
said  appropriation  shall  be  expended  for  the  improvemente  above  the  city  line  of  the 
city  of  Bicnmond. 

An  estimate  for  improvement  of  James  River  at  Richmond  is  con- 
tained in  a  report  of  a  survey  made  in  1899,  io  accordance  with  the 
requirements  of  act  of  Congress  approved  March  3, 1899.    The  report 
was  printed  in  Document  So.  234,  House  of  Representatives,  Fifty- 
.  sixth  Congress,  first  session. 

The  sum  of  $400,000  can  be  profitably  expended  during  the  fiscal 
year  ending  June  30,  1904,  in  furtherance  of  the  general  project. 

With  this  is  an  extract  from  a  report  of  Mr.  S,  H,  Yonge,  assistant 
engineer,  containing  valuable  information  in  detail  i-elating  to  the 
improvement. 

MoTiey  statement. 

July  1,  1901,  balance  unexpended $51,029.75 

Amotint  appropriated  by  nver  and  harbor  act  approved  June  13,  1902  . .  300, 000. 00 

361,029.75 
Jane  30,  1902,  amount  expended  during  fiscal  year 20,978.79 

Julyl,  1902,  balance  unexpended 330,060.96 

July  1,1902,  outstanding  habiUties 931.00 

Jnly  1, 1902,  balance  available 329,119.96 


The  following  appropriations  have  been  made  for  this  work : 

July  11,  1870 $50,i>10  Ju!y6,  1884 $76,000 

March  3, 1871 50,000  AugnstS.iaStt 112,500 

Junes,  1872 50,000  August  11,1888 225,000 

March  3. 1873 75,000  (September  19, 1890 200,000 

June  23, 1874 60,000  Julv  13,  1892 200,000 

MarehS,  1876 50,000  Aupiat  18, 1894 100,000 

Augnat  14, 1876 60,000  June  3, 1806 120,000 

June  18, 1878 70, 000  March  3,  1899 150, 000 

March  3,  1879 75,000  June  13, 1902 300,000 

jQneH,1880 75,000                                                     

March3,  1881 60,000               Total 2,222,600 

Aogort  2, 1882 75,000 
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CONTRACT  IN   FOBCE. 

Contractor:  P.  Sanford  Ross,  Incorporated,  of  Jersey  City,  N.  J.,  for  dredging, 
removing  rock,  repairing  jetties,  and  constructing  dike. 

Estimated  amount  of  contract:  $84,460. 

Date  of  contract:  October  2,  1899. 

Approved:  October  14,  1899. 

Date  of  commencement:  On  or  before  November  3,  1899. 

Date  for  completion:  February  22. 1901,  extended  to  May  7,  1901,  to  June  6,  1901, 
and  to  July  6, 1901. 


COMMERCIAL   HTATISTICH. 


Receijds  and  MpmetUs  by  tixtier  during  Ote  adeiuiar  year  1901. 


Articles. 


Brick 

Coal 

Cement,  lime,  etc 
Cattle 


Cotton 

Cord  wood 

Fertilizer  and  fertilizer  ma- 
terial  

Flour 


Fish  and  oysters. 
Fniit 


Groceries 

Grain 

Hardware 

Hay,  straw,  etc. 
Hogs 


Port  of  Richmond,  Va. 


Receipts. 


213 

53,267 

7,351 


Ship- 
ments. 


196 

238 

3 


520 
13,634 


6,502 
2,716 


780 


1,653 

1,296 

127 


497 
1,778 
35,171  j 


Horses 

Ice 

Lumber 

Logs 

Machinery 

Oil 

Peanuts 

Potatoes 

Railroad  ties 

Salt 

Sand 

Unclassifled  freight "  63, 914 

Vegetables 


1,973 


2,651 


26,659 
""i34' 


5,747 
17,666 


Points  on  James  River  other 
than  Richmond,  Va. 


Amount.  Receipts 


409 

53,495 

7,354 


7,022 
16,250 


780 


1.653 

3,269 

127 


497 

4,429 

a5, 171 


26,659 


,  134 

28.915        28,915 
5,747 
17,666 
100,680 


"  :«•>.  766 


889 

"5,116 

741 

34 


750 

«1,464 

231 

94 

8 

541 

736 

146 

886 

16 

94 

652 

434 

12 

90 

111 

40 

88 

36' 


Ship- 
ments. 


a  17, 426 

200 

3 

179 

85 

a  35, 125 

20 

30 

122 

53 

40 

2,647 

83 

730 

22 

49 

16 

a  241, 179 

a  14, 031 

6 

114 

239 

70 

8,129 


Amount. 


18,815 

5,816 

744 

218 

85 

36,876 

1,484 

261 

216 

61 

681 

8,382 

179 

1,616 

88 

148 

568 

241,613 

14,043 

96 

225 

279 

168 

8.129 

86 


I        5,540  2,987  ,        8,627 

'  1  60  I  61 


Total 230,297        79,960  l    310,257        18,649  |    828,645,    842,194 

I  I  I 


Total 
toniiage. 


18. 7M 

68,811 

8,086 

218 

86 

42.807 

17,734 

261 

996 

61 

6«1 

6,086 

S.448 

1,743 

88 

148 

1.066 

246,042 

«.214 

96 

26,884 

279 

292 

37,044 

6,788 

17,666 

109,207 

61 


668,461 


a  Partly  estimiited,  no  reports  l)eing  received  from  some  of 
was  twice  made. 


those  to  whom  application  for  statiBtloi 


The  amounts  reiwrted  for  1900  were  used,  as  follows: 


Receipts: 


Tons. 


Coal 4,076 

Cord  wootl 

Fertilizer 

Grain 


750 
600 
88 
Unclassified  freight 4, 040 


Total 


9,653 


Shipments:  Tods. 

Brick 17,417 

Cord  wood 6,900 

Lumber 64,000 

Logs 7,007 

Unclassified  freight 5, 090 

Total 100,414 
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Arrival  and  departure  of  vessels  during  the  calendar  year  1901. 


Class. 


Steam,  drawing  6  to  16  feet 
Sail,  drawing  4  to  17  feet . . 
Barges,  etc 

Total 


Port  of  Richmond, 
Va. 


Number.    Tonnage. 


1,182,610 
113,846 
230,536 


1,526,892 


Returns  for  points  on  James  River  below  Richmond,  Va.,  were  too  incomplete  for 
report. 


report  op  mr.  saml.  h.  yonge,  assistant  engineer. 

United  States  Engineer  Office, 

Richmond^  la.,  Jidy  S,  1902, 

Colonel:  I  have  the  honor  to  submit  my  report  of  operations  pertaining  to  improv- 
ing James  River,  Virginia,  for  the  fiscal  year  ending  June  30,  1902. 

No  channel  improvement  was  carried  on,  as  at  the  close  of  the  fiscal  year  of  1901 
the  available  balance  of  the  appropriation  of  March  3, 1899,  was  inadequate  for  carry- 
ing on  work  of  sofficient  extent  to  be  beneficial  and  leave  an  amount  large  enough 
to  defray  the  cost  of  care  of  plant  and  repairs  to  improvement  works  that  might  be 
made  necessary  by  exigencies  of  freshets  and  ice  gorges. 

The  small  office  force,  while  not  employed  on  the  work  of  protecting  Jamestown 
Island,  Virginia,  was  engaged  in  finishing  incomplete  charts,  compiling  and  studying 
tidal  data,  and  making  estimates  of  the  extent  and  cost  of  completing  the  improve- 
ment according  to  the  project  approved  July  5,  1884. 

S^ght  repairs  to  plant  were  made  to  keep  it  in  serviceable  condition,  consisting  of 
repairing  three  smsul  boats,  the  decks  of  two  scows,  and  the  engine,  deck,  and  roof 
of  the  tag  Robert  Leslie,  New  mooring  piles  for  securing  the  floating  plant  were 
driven  at  the  United  States  Engineer  wharf  opposite  Richmond,  Va.,  to  replace 
others  that  were  becoming  unserviceable. 

CONDmON  OF  THE  CHANNEL. 

The  6J-mile  reach  between  the  lower  city  line  of  Richmond  and  Falling  Creek, 
where  the  greater  part  of  the  improvement  work  has  been  carried  on,  was  examined 
in  June,  lw2,  by  sounding  77  sections  approximately  normal  to  the  channel  direc- 
tion. The  soundings  show  that  the  channel  enlargement  effected  under  the  last  con- 
tract between  October,  1899,  and  June,  1901 ,  viz,  on  Rocketts  reef,  Goode  rocks  sec- 
tion, and  the  upper  third  of  Richmond  bar,  has  been  maintained  except  at  the  lower 
end  of  the  second-named  locality,  where,  as  reported  in  Appendix  J,  Report  of  the 
Chief  of  En^eers  for  1901,  a  fill-back  occurred  over  an  area  of  about  38,000  square 
feet  almost  immediately  after  the  excavation  was  completed. 

For  other  parts  of  the  reach  the  conditions  are  as  follows: 

Between  Jetty  B  and  Goode  rocks  there  have  been  unimportant  changes  of  scour 
and  fill,  the  conditions  and  ruling  depth  of  16i  feet  being  the  same  as  reported  for 
June,  1901.  One  of  the  changes  is  on  section  between  Jetties  22  and  29,  where  in 
December,  1900,  the  18-foot  channel  was  45  feet  wide.  The  depth  for  that  width  is 
now  only  17  feet. 

On  the  lower  two-thirds  of  Richmond  Bar  the  channel  is  unchanged,  with  a  ruling 
depth  of  18  feet. 

On  Randolph  Flats  the  depth  has  been  increased  1  to  3J  feet,  with  a  ruling  depth 
of  20  feet. 

The  above  increase  in  depth  probably  results  from  the  reduction  of  area  above  low 
water  effected  by  depositing  behind  the  lon^tudinal  dike  between  Jetties  52  and  58 
sand  excavated  from  the  channel  in  carrying  on  the  improvement  under  the  last 
contract.  The  deposit  of  sand  was  faced  with  stone  to  prevent  its  being  washed  back 
into  the  channel. 

The  upper  half  of  the  middle  ground  of  Warwick  reach  has  been  lowered  by  scour 
1  to  3  feet,  while  the  lower  half  has  built  up  in  the  middle  and  deepened  on  the 
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Bides.  The  ruling  depth  is  17  feet,  or  a  half  fpot  lees  than  in  1901.  These  changes 
are  probably  temporary. 

Between  Warwick  Reach  and  Falling  Creek  the  ruling  depth  of  18  feet  and  other 
conditions  are  practically  the  same  as  they  were  in  1901. 

No  examination  was  made  of  the  shoals  in  the  wide  reaches  of  the  lower  part  of 
the  river,  which  when  examined  in  1896  showed  a  depth  of  about  18  feet  The 
ruling  depth  of  the  entire  river,  therefore,  is  16i  feet,  found  in  the  first  mile  below 
the  lower  city  line  of  Richmond,  between  Jetty  B  and  Goode  rocks. 

The  greatest  draft  observed  of  vessels  plying  James  River  to  Richmond  during  the 
fiscal  year  was  15J  feet. 

TIDES  AND   FRBSHETS. 

The  river  was  above  a  normal  stage  from  freshets  for  about  one-third  of  the  fiscal 
year,  during  which  period  there  were  11  sharp  rises.  Seven  occurred  within  slightly 
less  than  four  months,  one  of  which  (that  of  December  31,  1901)  was  at  the  highest 
elevation  since  January  2,  1889. 

Following  is  the  fresnet  record  for  the  year: 

James  River  freshets  observed  at  United  Stales  Engineer  wharf  opposite  Richmond^  Va,, 

from  July  i,  1901,  to  June  SO,  1902,  inclusive. 


Date  of  crest. 


Elevation 

of  crest 

above 


Freshet 
period, 
days,  ap- 


gauge  zero.'  proximate. 


1901.  net. 

Augusts +10.00 

Augustl5 +11.70 

SeptemberSO +6.96 

December  17 +14.60 

DecemberSl +26.13 


} 


41 

21 


Date  of  crest. 


Eleyation 

of  crest 

above 

gau^ceio. 


1902. 

January  23 

January  29 

February  27 . . . 

March  2 

April9 

June  17 


Feet 
+  6.02 
+  6.18 
+18.90 
+21.20 
+  8.6& 
+10.00 


Freshet 

period, 

daya,  up- 

proximate. 


I 


69 
2t 


The  extent  of  damage  to  the  jetties  from  freshets  was  inconsiderable  and  consisted 
onl^  of  the  breaking  of  a  few  piles  placed  at  their  stream  ends  as  aids  to  navigation 
while  the  jetties  are  submerged  by  floods  of  moderate  height  During  the  two 
highest  freshets  the  river-bottom  plantations  between  Richmond  and  Carles  Neck, 
which  are  protected  against  ordinary  floods  by  dike  embankments,  were  sabmei]ged. 

The  bank  erosion  between  Richmond  and  the  mouth  of  the  Appomattox  River, 
resulting  from  the  freshets,  was  probably  greater  than  for  manv  ^eois.  From  the 
same  cause  there  also  resulted  a  very  marked  extension  and  buildmg  up  of  battareB 
adjacent  to  the  works  of  rectification. 

Another  effect  of  the  high  and  long-continued  stage  of  water  is  the  extensiye  shoal- 
ing in  the  part  of  the  river  between  the  James  River  and  Kanawha  Canal  ship  lock 
and  the  lower  city  line  of  Richmond,  locally  known  as  Richmond  Harbor.  This 
locality  forms  the  lower  part  of  the  l^mile  reach  immediately  below  lUchmoQd 
Rapids,  in  which  is  deposited  more  or  less  of  the  fluvial  material  brought  down  the 
rapids  by  every  freshet.  The  volume  of  deposition  in  the  harbor  hasberaiffrei^ 
during  the  past  year  than  for  several  preceding  years,  especially  on  the  left  bank 
below  the  cofferdam  placed  by  the  Wm.  R.  Trigg  Company,  near  the  old  cimal  lock. 
for  the  purpose  of  constructing  a  lock  to  connect  the  basins  in  the  company's  yard 
with  James  River.  The  principal  part  of  the  shoal  consists  of  a  middle  ground 
extending  downstream  from  the  cofferdam  to  Gillies  Creek,  a  distance  of  abont  1,400 
feet.  Between  the  shoal  and  the  wharves  on  the  left  oank  is  situated  the  only 
available  channel,  reduced  in  width  to  about  120  feet  by  9  to  13  feet  deep  at  low 
water.  The  above  condition  has  subjected  shipowners  to  more  or  lees  incoaven- 
ience  by  causing  vessels  to  go  aground  while  taking  on  cai^  at  their  berths  and  in 
turning  to  leave  port.  The  city  of  Richmond  has  dredg^  extensively  in  front  ol 
the  whar\'es  during  the  past  twelve  months  without  materially  improving  the 
condition. 

The  volume  of  freshet  deposition  still  remaining  in  the  harbor  above  the  bottom 
as  it  was  in  iSeptember,  1899,  when  the  reach  was  surveyed,  is  estimated  at  80,000 
cubic  yards.  As  this  office  has  no  record  of  the  quantities  dredged  by  the  dty  of 
Richmond  and  private  parties,  and  only  the  approximate  volume  (&edged  in  1901  and 
1902  by  the  former,  the  total  deposition  since  September,  1899,  can  only  be  approxi- 
mated.   It  is  probably  not  less  than  160,000  c^bic  yards. 

Of  the  material  excavated  by  the  city  during  the  fiscal  year,  abont  80,000  cobde 
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yaids  were  carried  down  the  river  on  scows  and  dumped  on  the  sides  of  the  channel 
near  Jetties  Noe.  43,  82,  and  85. 

******* 

In  studying  available  physical  data  incidental  to  proceeding  with  the  work  embraced 
in  the  project  approved  July  5, 1884,  the  fact  was  developed  that  the  existing  area  of 
CFoes  section  in  Dutch  Gap  Canal  is  inadequate  to  properly  pass  the  discharge  during 
high  freshets.  The  least  area  of  cross  section  below  tne  plane  of  mean  low  water  in 
the  canal  is  6,326  square  feet,  while  that  of  the  natural  channel  immediately  above  is 
11,495  square  feet.  In  consequence  of  the  above  difference  in  area  the  canal  becomes 
a  goiged  section  during  freshets.  The  observed  slope  in  the  canal  for  a  freshet  hav- 
ing an  elevation  of  24.28  feet  above  mean  low  water  at  Richmond  on  April  1,  1886, 
was  1.74  feet,  or  30.6  feet  per  mile.  For  another  freshet  on  March  2, 1902,  having  an 
elevation  of  21.2  feet  at  the  same  locality,  it  was  1.18  feet,  or  20.76  feet  per  mile. 

The  above-described  slope  condition  has  probably  grown  worse  from  year  to  year 
on  account  of  the  natural  aeposition  in  the  old  river  bed  cut  off  by  the  canal.  The 
cut-off  channel  is  now  filled  to  mean  low  water  about  If  miles  below  the  canal. 

In  consequence  of  the  contracted  section  in  the  canal  the  plane  of  the  water  surface 
in  the  river  above  it  is  raised  during  freshets.  From  the  same  cause  scour  of  the 
canal's  bluff  sides,  both  above  and  l)elow  mean  low  water,  has  occurred,  especially 
on  the  left  side.  This  culminated  on  May  13,  1902,  in  a  bluff  slide  of  considerable 
proportions.  In  the  slide  the  toe  of  the  left  bluff,  for  a  distance  of  400  feet,  moved 
forward  from  10  to  55  feet,  while  the  main  portion  of  the  bluff  behind  sunk  from  11 
to  23  feet  The  maximum  width  of  the  sunken  portion  of  the  bluff  is  125  feet,  its 
area  about  a  half  acre,  and  the  displaceil  volume  about  30,000  cubic  yards. 

Although  the  area  of  the  channel  was  reduced  about  10  per  cent  by  the  slide,  the 
part  of  the  section  used  for  navigation  was  not  encroached  on  sufficiently  to  materially 
inipair  it 

several  similar  slides  of  the  same  bluff  have  occurred  in  former  years,  but  none  so 
extensive  as  the  recent  one.  The  necessity  of  {grading  the  almost  vertical  face  of  the 
bluff  and  of  ^placing  a  retaining  bulkhead  at  its  toe,  about  the  level  of  mean  low 
water,  to  prevent  a  similar  recurrence  is  apparent. 

The  channel  of  Dutch  Gap  Canal  was  sounded,  and  cross  sections  made  of  left 
bank  shortly  after  the  bluff  slide  in  May  to  obtain  data  on  which  to  base  a  project 
for  improving  the  canal  reach. 

The.  wooden  steamship  Yemassee,  of  the  Clyde  Line,  while  entering  Dutch  Gap 
Canal  bound  upstream,  on  Au^t  15,  1901,  was  thrown  by  a  strong  cross  current 
against  the  right  bank  and  sustained  damages  which  made  docking  the  ship  necessary. 
Very  respectfully,  your  obedient  servant, 

Saml.  H.  Yonge, 

iient  Col.  Chas.  J.  Allen,  AssistarU  Engineer. 

CorpB  of  Engineers,  U.  S.  Army. 


K  15. 
PBOTECTION  OF  JAMESTOWN  ISLAND,  VIRGINIA. 

For  full  historical  sketch  see  pages  1736-1738,  Appendix  L,  Annual 
Report  of  the  Chief  of  Engineers  for  1900. 

A  contract  for  the  protection  work  of  the  bank  was  made  December 
6, 1900,  with  Lane  Bros.  &  Co.,  of  Esmont,  Va.,  the  work  to  com- 
mence on  or  before  February  2, 1901,  and  to  be  completed  on  or  before 
August  2, 1901.  The  contract  operations  began  February  1, 1901,  and 
were  completed  November  16,  1901. 

Two  appropriations  have  been  made  for  this  work — one  in  1894  of 
$10,000,  and  the  other  of  $15,000  in  1896.  Neither  appropriation  was 
preceded,  so  far  as  the  records  show,  by  any  official  report  or  estimate, 
and  the  wishes  of  Congress  in  regard  to  the  extent  of  protection  are 
not  known. 

With  this  are  extracts  from  the  report  of  Assistant  Engineer  S.  H. 
Yonge,  showing  work  of  the  fiscal  year, 

BNG  1902 70 
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« 


Mo7iey  stnteinent. 


July  1,  1901,  balance  unexpended $14, 405. 55 

June  30,  1902,  amount  expended  during  fiscal  year 14, 143. 40 

July  1,  1902,  balance  unexpended 322. 15 


CONTRACT   IN   PORCR. 

Contractors:  Lane  Bros.  <fe  Co.,  of  Esmont,  Va.,  for  constructing  shore  protetrtion. 
Amount:  1,350  linear  feet,  more  or  less. 
Estimate  amount  of  contract:  $14,000. 
Date:  December  6,  1900. 
Approved:  January  2,  1901. 
Date  for  commencement:  February  2,  1901. 

Date  for  completion:  August  2,  1901;  extended  to  November  2,  1901.    The  con- 
tractors were  allowed  a  furtner  reasonable  time  for  completing  the  work. 


report  of  mr.  8aml.  h.  yonge,  assistant  engineer. 

United  States  Engineer  Office, 

Richmond^  Fa.,  Ixdij  S^  190^, 

Colonel:  I  have  the  honor  to  submit  the  following  report  of  operations  pertain- 
ing to  the  work  of  protecting  Jamestown  Island,  Va.,  from  the  encroachments  of 
James  Biver,  for  the  fiscal  year  ending  June  30,  1902: 

The  operations  consisted  of  completing  1,348  linear  feet  of  revetment,  l)egun 
February  1,  1901,  under  contract  with  Lane  Bros.  &  Co.,  dated  December  6,  1900; 
approved  January  2,  1901. 

The  work  extends  from  the  northwest  comer  of  the  island  62  feet  along  its  north- 
em  shore  and  1,248  feet  along  the  contiguous  western  shore. 

Although  considerable  progress  had  been  made  with  different  branches  of  the 
work,  at  the  close  of  the  last  fiscal  year  none  was  completed,  and  the  placing  of  the 
revetment  had  not  been  begun. 

The  time  for  completing  the  contract  having  expired  August  2,  1901,  work  was 
proceeded  with  after  that  date  under  a  three  months*  extension,  terminating 
November  2,  1901,  cranted  the  contractors  at  their  re(|uest.  Being  still  incomplete 
on  the  latter  date  and  the  contractors  having  applied  for  a  further  extension,  they 
were  allowed  a  reasonable  time  for  completing  the  work.  The  contract  was  com- 
pleted November  16,  1901. 

The  revetment  replaces  protection  work  of  large,  irregular  stones  placed  in  1895, 
between  which  the  waves  penetrated,  their  suck  producing  recession  of  the  shore  of 
from  2  to  25  feet.  It  consists  of  a  concrete  block  wall,  extending  from  mean  low 
water  to  8.42  feet  above  that  plane,  inclined  landward  about  24  degrees  from  the 
vertical,  and  backed  by  12  incnes  of  broken  stone  laid  on  the  slop^  Imnk  of  the 
island;  or  where  that  was  at  a  too  low  elevation  to  carry  the  wall  to  the  re(]uire<l 
heigh^  on  clay  embankment  raised  for  the  purpose.  The  toe  of  the  wall  is  but- 
trened  by  a  timber  structure,  in  which  a  closelv  driven  line  of  sheet  piling,  attached 
to  wales  bolted  to  round  piles,  serves  as  a  shield  against  undermming  by  wave 
impact  and  subsidence  of  the  wall  where  it  croHses  pockets  of  quicksand. 

The  wall  blocks  are  8  inches  thick,  14  to  18  inches  wide,  and,  with  the  exception 
of  a  few  at  the  downstream  end,  which  are  shorter,  from  4  to  7.56  feet  long.  The 
blocks  of  each  course  are  of  uniform  width,  breaking  joints  from  1  to  3  feet  with 
those  of  the  adjacent  courses  above  and  below.  The  joint  widths  seldom  exceed  one- 
half  inch,  and  avera^  three-eighths  inch.  All  blocks  excepting  those  of  the  oozing 
course  were  molded  in  wooden  boxes  with  movable  sides  and  ends.  The  coping- 
fourse  blocks  were  molded  in  place,  paste^x)ard  shims  ]>eing  used  to  separate  them 
into  lengths  of  about  4  feet,  and  also  from  the  adjoining  course  l)eIow.  The  above 
device,  which  was  adopted  to  prevent  cracking  from  expansion  and  contraction  of 
the  concrete  and  bank  shrinkage,  has  answered  its  purpose  satisfactorily.  Soft  steel 
crampe,  li  inches  square,  leaded  in  holes  molded  near  the  ends  of  coping  blocks, 
secure  the  blocks  against  removal. 

The  concrete  was  formed  of  one  part  Lehigh  Portland  cement,  three  parts  sand 
jmd  five  parts  granite,  gneiss  or  trap  rock,  all  by  measure.    The  limiting  aimeneions 
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of  the  concrete  stone  were  one-half  inch  and  2  J  inches.  The  ingredients  were  hand- 
mixedy  dry,  and  only  sufficient  water  added  to  cause  slight  flushing  at  the  surface 
under  ramming  without  quaking.  The  box  molds  were  frequently  scraped,  and  as 
a  rule,  moistened  before  molding.  Although  great  care  was  exercised  to  produce 
solid  blocks  with  smooth  surfaces,  small  voids  appeared  in  about  36  per  cent  of  the 
blocks.  The  voids  were  filled  by  grouting  with  Portland  cement  mortar,  composed 
of  one  part  cement  to  two  sand.  The  repairs  were  covered  with  wet  cloth  and 
protected  from  the  sun  for  several  days. 

******* 

The  blocks  were  bedded  with  a  firm  bearing  on  the  backing,  and  settled  by 
ramming,  their  top  surfaces  being  brought  approximately  to  the  plane  of  the  wall. 

The  block  work  of  the  two  sections  of  revetment  on  the  northern  and  western 
shores,  which  diverge  about  90  degrees,  is  united  by  262  square  feet  of  monolithic 
concrete,  made  in  place  under  the  same  specifications  as  the  blocks.  The  monolith 
is  connected  with  the  end  blocks  of  each  course  contiguous  to  it  by  steel  cramps  in 
the  same  manner  as  described  for  the  coping  blocks. 

The  stone  backing  was  placed  in  two  lavers  6  inches  thick.  The  limiting  dimen- 
sions of  stones  of  the  lower  layer  are  1  and  IJ  inches,  and  of  the  upper  layer  1 J  and 
2}  inches.  The  backing  was  rammed  thoroughly  and  brought  to  an  approximately 
true  surface. 

The  embankment  consists  of  brick  clay  built  up  in  layers,  compacted  by  moistening 
and  ramming.  Its  exterior  slope  was  carried  0.08  feet  above  the  required  grade,  to 
allow  for  the  sinking  into  it  of  the  stone  backing  under  ramming. 

The  buttress  supporting  the  toe  of  the  block  work  and  shielding  it  from  undermin- 
ing is  composed  entirely  of  oak.  It  consists  of  a  line  of  white  oak  piles,  10  feet  from 
centers,  driven  to  15  feet  below  mean  low  water,  having  bolted  to  their  shore  sides  a 
continuous  line  of  6  by  8  inch  wales.  Three-inch  sheet  piling,  driven  12  feet  below 
mean  low  water,  is  spiked  to  the  wale,  and  on  its  shore  face  is  bolted  a  3  by  8  inch 
string  piece,  whose  upper  surface  is  in  the  plane  of  mean  low  water.  Against  the 
string  piece  is  laid  the  bottom  course  of  wall  olocks. 

The  Duttress  was  constructed  to  conform  to  an  approximately  even  line,  to  which 
the  coping  course,  as  finally  laid,  is  parallel.  Three  changes  in  direction  of  the 
natural  shore  line  made  the  introduction  of  the  curves  necessary.  These  have  radii 
of  1,000  feet,  two  being  convex  and  one  concave. 

In  conducting  the  operations  of  the  preceding  fiscal  year,  the  contractors  depended 
on  frail  earth  banquettes  for  excluding  water  from  the  excavation  made  to  receive 
the  concrete  blocks  and  stone  backing  of  the  part  of  the  revetment  below  and  within 
the  tidal  range.  On  account  of  the  frequent  breaking  of  these  banks  by  waves,  the 
work  was  constantly  interrupte<l  and  greatly  delayed.  In  July  the  use  of  a  movable 
plank  coffer-dam  was  begun,  after  which  fair  progress  was  made  with  the  work. 
^  The  placing  of  blocks  was  begun  July  30.  The  best  day's  work  in  this  branch 
consisted  of  placing  219  blocks. 

At  the  lower  end  of  the  revetment  the  buttress  was  turned  shoreward  90  d^rees, 
carried  into  the  natural  bank,  and,  to  protect  it  against  undermining,  surrounded  by 
an  apron  of  stone  riprap. 

Following  are  the  quantities  of  the  different  classes  of  work  involved  in  the  con- 
struction of  the  revetment: 

(1)  Removing  stone  protection  of  1895  from  1,342  liiioar  feet  of  bank, 

cubic  yards 605. 24 

(2)  Onehundredandfortyroundoakpile8,drivenandcutoff .linearfeet..     2, 144.50 

(3)  Six  by  8  inch  white  oak  wales,  framed  and  bolte<l  to  round  piles, 

feetB.  M 5,867.79 

(4)  Three-inch  oak  sheet  piling,  driven,  sawed  off  and  attached  to  wales, 

feetB.M 48,203.75 

(5)  Three  by  8  inch  white  oak  string  pieces,  framed  and  bolted  through 

sheet  piling  and  wale  feet  B.M. .     2, 746. 58 

(6)  Grading,  including  embankment  only cubic  yards. .     1, 912. 36 

(7)  Breaking  stone  protection  of  1895  and  placing  product  on  embank- 

ment   cubic  yards. .  706. 683 

(8)  Broken  stone  backing  furnished  by  contractor  in  place do 595. 32 

(9)  Concrete  blocks,  assorted  sizes,  laid  in  place,  5, 185 do 764. 508 

|10 )  Monolithic  concrete  in  phvce do 6. 48 

*11 )  Steel  cramps,  leaded  in  place cramps. .  360 

'l2)  Stone  riprap  in  place cubic  yards. .  5. 25 
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The  revetment  was  carefully  examined  several  times  8in(«  its  construction  and 
found  in  perfect  condition. 

In  March,  1902,  the  interior  slope  of  the  embankment  was  sowe<l  in  grass. 

During  the  period  of  operations  of  the  fiscal  year  work  was  interrupte<l  by  high 
tides  ana  rain  on  23  days,  and  by  the  failure  of  the  contractor  to  have  on  hand  the 
necessary  materials  9  days. 

Inspection  of  the  work  was  performed  by  Mr.  L.  A.  ^iuy^  inspector,  assisted  by 
Mr.  W.  B.  Haynes,  subinspector,  to  both  of  whom  great  credit  is  due  for  satis^tory 
results  attainea. 

Very  respectfully,  your  obedient  servant, 


Lieut.  Col.  Chas.  J..  Allen, 

OoTp8  of  EngineerBj  UniUd  Slates  Army. 


Saml.  H.  Yonge, 
AwiMant  Engineer. 


K  i6. 

REMOVING  SUNKEN  VESSELS   OR   CRAFT  OBSTRUCTING   OR   ENDAN- 
GERING NAVIGATION. 

Sunken  raft  in  Pmnkatank  River ^  Virginia, — During  a  storm  in 
the  fall  of  1900  a  section  of  a  raft  of  long  piles  })ecanie  tangled  up  and 
was  abandoned  in  deep  water  in  the  Piankatank  River. 

The  obstruction  was  reported  to  this  oflSco  December  12,  1901,  and 
inquiry  was  at  once  made  as  to  the  same.  On  Decem})er  21,  1901,  an 
allotment  of  $50  was  made  from  the  indefinite  appropriation  for  remov- 
ing sunken  vessels  or  craft  obstructing  or  endangering  navigation  to 
defray  the  expenses  of  an  examination,  which  was  made  Jamiary  7, 
1902,  and  a  report  thereon  submitted  January  22, 1902.  It  was  found 
that  the  raft  had  broken  up  and  most  of  the  piles  had  drifted  ashore, 
while  others,  being  water-logged,  had  sunk  to  the  bottom,  carrying  along 
with  them  a  number  of  light  piles,  which,  being  fastened  only  at  one 
end,  had  sufficient  buoyancy  remaining  to  cause  their  free  ends  to 
project  above  the  surface.  At  the  time  of  the  examination  all  of  these 
except  two  had  either  broken  awa}"  or  become  water-logged  and  sunk. 
The  piles  were  then  worm-eaten.  A  further  allotment  of  ^100  was 
askea  to  provide  for  the  removal  of  the  obstruction,  and  this  allotment 
was  made  January  27,  1902. 

As  soon  as  the  river  was  free  of  ice  a  large  sailing  canoe  was  pro- 
cured, and  after  ascertaining  that  the  lower  ends  of  the  piles  were 
securely  held,  their  free  ends  were  lifted  as  far  as  possible  and  loaded 
with  600  to  800  pounds  of  sand  sewn  up  in  several  thicknesses  of 
heavy  burlap  sacks,  which  were  securelv  lashed  to  the  pile^s  with  rope. 
The  piles  were  then  allowed  to  sink  to  the  bottom,  in  about  20  feet  of 
water.  The  bags  will  undoubtedly  hold  until  the  piles  become  water- 
logged, covered  with  mud,  or  destroyed  by  the  teredo.  It  was  not 
considered  advisable  at  the  time  to  attempt  to  remove  the  piles  by 
means  of  dynamite. 

The  entire  cost  of  removing  the  obstruction,  indudiiig  preliminary 
examination,  labor,  and  contmgencies,  was  $114.80.  The  work  was 
done  by  hired  labor. 

Wreck  of  hiujeye  Dai»y  in  OtrterH  Crrek^  Virgin  at, — On  April  28, 
1902,  this  office  was  informed  that  this  vessel  had  been  sunk  in  Carters 
Creek,  endangering  navigation. 

On  May  1,  1902,  an  allotment  of  $50  was  made  from  the  indefinite 
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appropriation  for  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation  to  defray  the  expense  of  an  examination. 
The  examination,  made  May  28, 1902,  showed  that  the  wreck  lay  in  the 
entrance  to  the  western  branch  of  Carters  Creek  in  a  depth  of  about 
10  feet  of  water.  The  wreck  is  approximately  40  feet  long,  10  feet 
beam,  and  5  or  6  feet  depth  of  hull.  The  bow  is  covered  by  about  1.5 
feet  of  wajter  at  low  tide,  and  the  stern,  having  settled  deeper  in  the 
mud,  is  4  or  5  feet  below  the  low-water  surface.  The  boat,  which 
was  practically  worthless,  drifted  away  from  her  moorings  and  sank 
one  night  dunng  the  fall  of  1901. 

On  June  2,  1902,  a  report  upon  the  results  of  the  examination  was 
made  to  the  Chief  of  Engineers  and  the  removal  of  the  wreck  recom- 
mended, the  estimated  cost  of  removal  being  $200.  This  recommen- 
dation was  approved,  and  on  June  5,  1902,  an  allotment  of  $200  for 
removing  the  wreck  was  made  from  the  indefinite  appropriation  for 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navi- 
gation. 

It  is  expected  that  the  wreck  will  be  removed  early  in  the  ensuing 
fiscal  year  by  the  United  States  snag  boat. 


APPENDIX  L. 


IMPROVEMENT  OF  NORFOLK  HARBOR,  VIRGINIA,  AND  ITS  AP- 
PROACHES, AND  OF  WATERWAYS  AND  HARBORS  IN  SOUTHEASTERN 
VIRGINIA  AND  NORTHEASTERN  NORTH  CAROLINA. 


REPORT  OF  MAJ.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1902,  WITH 
OTHER  DOCUMENTS  RELA  TING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Harbor  at  Norfolk  and  its  approaches, 

Virginia. 

2.  Western  Branch  of  Elizabeth  River, 

Virginia. 

3.  Hampton  Roads,  Virginia. 

4.  Nansemond  River,  Virginia. 

5.  Pagan  River,  Virginia. 

6.  Appomattox  River,  Virginia. 

7.  Harbor  at  Cape  Charles  City,  Virginia. 

8.  Nandua  Creek,  Virginia. 


9.  Waterway  from  Norfolk,  Virginia,  to 

the  somids  of  North  Carolina. 

10.  Inland   water   route  from    Norfolk, 

Virginia,  to  Albemarle  Sound,  North 
Carolina,  through  Currituck  Sound. 

11.  Eden  ton  Bay,  North  Carolina. 

12.  Roanoke  River,  North  Carolina. 

13.  Removing   sunken  vessels  or    craft 

obstructing  or  endangering  naviga- 
tion. 


HARBOR   LINES. 

14.  Pasquotank  River  at  Elizabeth  City,  North  Carolina. 


Engineer  Office,  U.  S.  Army, 

JVmfolk,  Va.,  July  18,  1902. 

General:  I  have  the  honor  to  transmit  herewith  my  annual  report 
upon  the  works  of  river  and  harbor  improvement  in  my  charge  during 
the  fiscal  year  ended  June  30,  1902. 

Very  respectfully,  your  obedient  servant, 

James  B.  Quinn, 
Major,  Coi'ps  of^^Engineers, 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Enghieei's,  U,  S.  A. 


L  I. 

IMPROVEMENT    OF    HARBOR    AT    NORFOLK    AND    ITS    APPROACHES, 

VIRGINIA. 

A  survey  was  made  of  Smith  Creek,  which  is  considered  a  part  of 
the  harbor,  for  the  purpose  of  defining  lines  to  limit  the  erection  of 
wharves  and  bulkheads  on  said  creek,  tne  cost  of  which  is  represented 
by  the  expenditures  reported  for  the  fiscal  year  ended  June  30,  1902. 

The  funds  available,  and  the  amount  estimated  for  completion,  will 
be  applied'  to  dredging  in  removing  the  shoal  in  front  of  the  wharves 
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at  Pinner  Point,  in  cutting  away  400  feet  of  Hospital  Point,  and  in 
excavating  at  Berkley  Flats. 

Money  statement, 

July  1,  1901,  balance  unexpended $3,467.23 

Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1902. . .    30, 000. 00 


June  30,  1902,  amount  expended  during  fiscal  year. 


33, 467. 23 
214.28 


July  1,  1902,  balance  unexpended 33,252.95 


\ 


Amount  (estimated)  required  for  completion  of  existing  project 240, 731. 56 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1904,  in  addition  to  the  balance  unexpended  July  1,  1902 240,731.56 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 


APPROPRIATIONS. 

Improving  harbor  at  Norfolk,  Va. : 

August  14, 1876 $35,000.00 

June  18,  1878 50,000.00 

March  3,  1879 75,000.00 

June  14, 1880 50,000.00 

March  3,  1881 75,000.00 

August2,1882 75,000.00 

July  5,  1884 25,000.00 

Augusts,  1886 50,000.00 

August  11, 1888 50,000.00 

September  19,  1890 150,000.00 

July  13,  1892 150,000.00 

August  18, 1894 100,000.00 

June  3, 1896 100,000.00 

June  13, 1902 30,000.00 

Improving  Elizabeth  River,  Vii^nia: 

July  7,  1898 360,000.00 

1,375,000.00 
Amount  turned  into  surplus  fund  of  the  Treasury  from  appropriation 

of  July  7,  1898 483.68 

1, 374, 516. 42 


CX)MMERCIAL  STATISTICS. 


The  following  statistics  relative  to  the  commerce  of  the  harbor  at  Norfolk,  Va., 
during  the  calendar  year  1901  were  compiled  from  statements  furnished  by  partieo 
making  shipments  over  this  waterway: 


Articles. 


Amount. 


Fertilizer 

Brick 

Shinglefl 

Coal 

Shells 

Lumber 

IX)g8 

Grain 

Oysters  and  fish 
Miscellaneous . 

Total 


Tons. 

189,443 

27,400 

20,000 

2,199.562 

19,000 

518,806 

267,808 

71,668 

67,600 

4,400,762 


7,781,866 


Value. 


92,876,880 

67,780 

114,400 

6,681.4» 

1(»,000 

8,408,986 

460,274 

1,787,108 

676,000 

486,Oa8,'4n 


4Sl,018,m 
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Regular  lines  of  iamporiation  June  SO,  1902. — ^There  arc  several  lines  of  foreign 
steamers  that  ply  here  regularly.  The  Old  Dominion  Steamship  Company  maintains 
daily  lines  between  New  York,  Newport  News,  Smithfield,  Richmond,  and  Suffolk; 
the  Merchants  and  Miners'  Transportation  Company  operates  a  daily  line  between 
Boston,  Providence,  Newport  News,  and  Norfolk.  In  addition,  there  are  two  daily 
lines  to  Baltimore  and  one  to  Washington.  The  largest  steamer  that  loaded  in  the 
harbor  daring  the  vear  1901  was  the  British  steamer  Maptemore^  12,000  tons  capacity, 
with  a  draft  of  29  feet  2  inches.  This  steamer,  after  loading,  was  compelled  to  wait 
for  extreme  high  tide  to  go  out.  The  largest  sailing  vessel  loaded  here  for  same  year 
was  the  American  schooner  Eleanor  Percy,  5,500  tons  capacity,  with  a  draft  of  27  feet 
6  inches. 


L2. 

IMPROVEMENT  OF  WESTERN  BRANCH  OF  ELIZABETH  RIVER, 

VIRGINIA. 

No  work  was  done  during  the  fiscal  year,  other  than  office  work. 

The  balance  of  funds  is  being  retained  for  a  survey,  which  should 
be  made  to  determine  whether  or  not  shoaling  has  taken  place  in  the 
improved  channel. 

Money  statement, 

July  1,  1901,  balance  unexpended $373.77 

Jane  30,  1902,  amount  expended  during  fiscal  year 40. 50 

July  1,  1902,  balance  unexpended 333.27 


APPROPRIATION. 


June  3,  1896 


$45,000 


COMMERCIAL  STATISTICS. 


The  following  statistics,  indicating  the  commerce  of  the  river  during  the  calendar 
year  1901,  were  compiled  from  statements  furnished  by  shippers: 


Articles. 


Amount. 


Copper  ore.. 

Logs 

Manufactured  lumber 

Mercbandise  and  produce 


Ton*. 

29,000 

10.000 

635.220 

708,886 


Total I    1,883,106 


Value. 


$135,000 

20,000 

3, 186, 100 

7,347,850 


10,688,950 


Veesels, 


Class. 


Steam 

Sail 

Barges .... 

Total 


Average 
draft. 


Feet. 


12* 

7 

10* 
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Regular  Vineft  of  trammoriation  June  SOy  1902. — A  ferry,  operating  one  boat  every 
two  iionrs  during  the  daytiine  between  West  Norfolk  and  Norfolk,  Va.,  is  the  only 
regular  line.  The  New  York,  Philadelphia  and  Norfolk  Railroad  Company  has  four 
tugs  and  six  barges  in  service,  transporting  freight  between  Port  Norfolk,  Gape 
Charles,  and  Norfolk,  Va. 


L3. 

IMPROVEMENT  OF  HAMI^ON  ROADS,  VIRGINIA. 

This  is  a  new  work,  the  first  appropriation  for  which  was  made  by 
the  act  of  June  13,  1902. 

No  w  ork  has  been  done,  but  it  is  contemplated  to  provide  the  channel 
toward  which  the  funds  were  appropriated,  as  early  as  practicable, 
under  a  continuing  contract. 


Money  statement. 

Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1902. 
July  1,  1902,  balance  unexpended 


.  $10,000.00 
.     10, 000. 00 


Amount  (estimated)  required  for  completion  of  existing  project 215, 000. 00 

Amount  that  can  be  profitablv  expended  in  fiscal  year  ending  June 

;iO,  1904,  in  addition  to  the  balance  imexpended  July  1,  1902 216,000.00 

Sul)mitte<l  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 


APPROPRIATION. 

June  13, 1902 $10,000 


COMMERCIAL  STATISTICS. 


The  following  statistics  were  compiled  from  statements  of  the  shippers  at  Newjwrt 
News,  Va.,  and  indicate  the  traffic  f)y  way  of  Hampton  Roads,  Virginia,  during  the 
calendar  year  1901 : 


Articles. 


Cattle number 

Grain tons 

Coal do.. 

( :()tton do. . 

I»g8 do . . 

Lum  Ikt do . . 

Miscellaneous do. . 

Total 


28,847 

277,698 

2,899,808 

9.662 

10,022 

65,794 

978.664 


8,736,448 


Value. 


12,884.700 
6,290.S41 
7,199,409 
1,«»1,746 
601,150 
1,858,269 

26,469,281 


46,854,896 


Ve»9eU. 


Class. 


steam 

Sail 

Total 


Number. 


7,115 
1,066 


8,181 


Average 
draft. 


FeH. 
18  to  27 
22  to  28 


Average  ton- 
nage. 


2, 000  to  5, 000 
1.100  to  4.600 
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Begtdar  lines  of  transportation^  June  30, 1902. — There  are  four  foreign  lines  of  steamers 
that  run  regularly  to  Newport  News,  Va.,  from  foreign  ports;  two  regular  lines  of 
coastwise  steamers,  and  two  lines  of  steamers  making  two  round  trips  daily  between 
Norfolk  and  Newport  News,  Va. 


L  4. 

IMPROVEMENT  OF  NANSEMOND  RIVER,  VIRGINIA. 
No  work  was  done  or  expenditures  made  during  the  fiscal  year. 

Money  statement. 
July  1,  1901,  balance  unexpended $9,869.94 

July  1,  1902,  balance  unexpended 9, 869. 94 

July  1,  1902,  outstanding  liabilities 9.  75 

July  1,  1902,  balance  available 9,860.19 


Amount  (estimated )  required  for  completion  of  existing  project 1 ,  000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1904,  in  addition  to  the  balance  unexpended  July  1,  1902 1,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 


A  PPROPRI ATIONS. 


March  3, 1873 $15,000 

March  23, 1874 10,000 

March  3, 1875 5,000 

March  14,1876 5,000 

June  18, 1878 2,000 

August  11, 1888 10,000 

September  19, 1890 10,000 


July  13, 1892 $10,000 

August  18, 1894 10,000 

June  3,1896 5,000 

March  3,1899 5,000 

Total 87,000 


COMMERCIAL   STATISTICS 


The  following  statistics  relative  to  the  commerce  of  Nansemond  River,  Virginia, 
during  the  calendar  year  1901,  were  compiled  from  statements  furnished  by  parties 
making  shipments  over  this  waterway: 


Articles. 


Lnmber 

Produce  

Fertilizer 

Oysters 

Coal 

Miscellaneous 

Total.... 


Amount. 


Tom. 

52,864 

40,000 

10,000 

4,000 

8,100 

9,988 


119,892 


Value. 


«372,201 

1,000,000 

200,000 

60,000 

15,500 

99,380 


1,737,081 
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Vfsselit. 


(■Ianh. 


Number.  Avc»«e 


Avenge 
tonnage. 


Steam . 
Sail.... 
BargcH 


127 

125 

12 


Ftct. 


Total 


2S4 


7*  ' 
5 


115 

250 

60 


Regidar  lines  of  iraiisportatian  June  SO^  1902, — There  is  only  one  line  of  steamers  on 
this  river,  making:  daily  tripn  l)etween  Suffolk  and  Norfolk,  Va.,  owned  and  oper- 
ated by  the  Old  Dominion  Steamship  Company. 


L5. 

IMPROVEMENT  OF  PAGAN  RIVER,  VIRGINIA. 

The  improvement  of  this  river  was  revived  under  an  appropriation 
of  $10,870  in  the  act  of  June  13,  11M)2.  No  operations  were  carried 
on  during  the  fiscal  3^ear. 

It  is  proposed  to  apply  the  funds  available  toward  securing  the 
channel  outlined  in  the  report  of  the  survey  of  the  stream  to  be  found 
on  pages  1^:77-1478,  Annual  Report  of  the  Chief  of  Engineers,  1901. 


Mon^  nUitement, 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902 
July  1,  1902,  balance  unexpended 


110, 870. 00 
10, 870. 00 


t 


Amount  (estimated)  required  for  completion  of  existing  project 18, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1904,  in  addition  to  the  balance  unexpended  July  1,  1902 18, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 


APPROPRIATIONS. 


June  14,  1880 $5,000 

March  3, 1881 5,000 

June  13,1902 10,870 

Total 20.870 


COMMERCIAL  STATISTICS. 


The  following  statistics  represent  the  <x)mmerce  of  Pagan  River,  Virginia,  duI:^lg 
the  calendar  year  1901: 


Articles. 


Tnick  and  produce 

Brick 

OyBters  and  fish 

Fertilizer 

(toal 

Lumber 

Miwellaneous 

Totol 


Amount. 


6,978 
5.400 

50.000 
2,405 
2,160 
6,100 

86,025 


108,066 


Value. 


1172,100 

14,700 

400,000 

87,980 

9,360 

46,600 

860.260 


1,010,880 
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Vessels, 


Class. 

Number. 

Average 
draft. 

Average 
tonnage. 

Steam 

2 
150 

Feet. 

6 
3  to  8 

150 

Sail 

15  to  300 

^ 

Total 

152 

Regular  lines  of  transportation^  June  SOj  1902. — The  Old  Dominion  Steamship  Com- 
pany has  two  steamers  making  daily  round  trips  each  between  Norfolk  and  Smith- 
field,  Va. 


L  6. 


IMPROVEMENT  OF  APPOMATTOX  RIVER,  VIRGINIA. 

No  operations  were  carried  on  during  the  fiscal  year. 

The  amounts  appropriated  for  this  improvement  will  be  applied — 
the  $7,600  to  removing  shoals  in  the  channel  between  Stake  Island  and 
Petersburg,  and  the  $25,000  to  the  acauirement  of  land  needed  in  car- 
rying out  the  plan  of  diverting  the  f  resnet  water.  The  amounts  recom- 
mended are  for  annual  maintenance  under  approved  project,  and  for 
work  which  will  be  performed  under  the  diversion  scheme. 

Money  statement, 

July  1,  1901,  balance  unexpended $21. 97 

Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1902. . .     32, 500. 00 


June  30,  1902,  amount  expended  during  fiscal  year 


32,521.97 
11.31 


July  1,  1902,  balance  unexpended 32,510.63 

July  1,  1902,  outstanding  liabilities 9.63 

July  1, 1902,  balance  availabh* 32,501.00 


'Amount  (estimated )  required  for  completion  of  existing  project 223, 090. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1904,  in  addition  to  the  balance  unexpended  July  1,  1902: 

For  works  of  improvement $175, 000. 00 

For  maintenance  of  improvement 1 10, 000. 00 

185,000.00 

Submitted  in  compliance  with  re<](^uirenientfl  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 


APPROPRIATIONS. 


March  3,  1871 $50,000 

J  une  1 0, 1 872 40, 000 

March3,  1873 30,000 

June  23, 1874 30, 000 

MarchS,  1875 30,000 

August  14, 1876 30, 000 

June  18, 1878 30, 000 

March  3, 1 879 20, 000 

June  14,  1880 20,000 

March  3, 1881 20,000 

August  2, 1882 35,000 


July  5, 1884 $25, 000 

August5,  1886 18,750 

August  11,  1888 15,000 

September  19, 1890 15, 000 

July  13,  1892 15,080 

August  18,  1894 5,000 

June  3, 1896 6,000 

March  3, 1899 5,000 

Junel3, 1902 32,500 

Total 471,330 
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The  following  sUtiatics  relative  to  tho  commerce  of  the  Appomattox  River,  Vir- 
giniti,  duriiiK  tlie  calendar  year  1901  were  compiled  from  statements  fumidied  by 
ehippera: 


AlttcLC!). 

Amounl. 

V«lue. 

8,  MS 

BSD 
42,Bffi 

li 

H5,60B 

Claw. 

Komber. 

Slemn 



' 

Kegviar  Ihifn  o/  iTanMiorUiliun  June  30,  J 
Line,  one  paatenger  and  freight  steamer,  n 
Norfolk  and  Petersburg,  Virgiuia. 


IMPROVEMENT  OF  HARBOR  AT  CAPE  CHARLES  CITY,  VIRGIKIA. 

No  work  was  <Ione  ov  expenditures  made  during  the  fiscdl  year  1902. 

The  nppropriation  in  the  act  of  June  13,  1902,  will  be  applied  to 
drcdfrint;,  as  the  entrance  channel  has  shoaled  considerably  and  it  \a 
essential  that  it  he  redredged  in  order  to  give  relief  to  commerce. 

Monvy  statement. 

$292.74 

.  approved  June  13,  1902  . .    20, 000. 00 


July  1,  1902,  balam'c available 20,287.40 

Amount  (ct>timat«d)  required  for  completion  of  existing  project 67,340.00 

Amrxint  Iliat  can  be  profitably  expended  in  Sscal  year  ending  June  30, 

1904,  in  addition  to  the  balance  unexpended  July  1, 1902 40, 000. 00 

8nbiiiitted  in  compliance  with  requiiementa  of  eundry  civil  act  of  June 
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APPROPRIATIONS. 

September  19,  1890...'. $25,000 

July  13,  1892 10,000 

March  3, 1899 20,000 

June  13, 1902 20,000 

Total 75,000 


COMMERCIAL   STATISTICS. 


The  following  statement  represents  the  commerce  of  the  harbor  at  Cape  Charles 
City,  Va.,  during  the  calendar  year  1901,  and  was  prepared  from  statements  sup- 
plied by  lines  and  individuals  handling  the  freight: 


Articles. 


Oysters  and  fish. 

Ice 

Lumber 

Brick 

Fertilizer 

Miscellaneous.., 


Total 


Amount. 


2,600 

1,600 

250 

5,000 

50,000 

881,396 


Value. 


$21,750 

7,500 

10,000 

16,000 

500,000 

8,813,960 


910, 646 


9,369,210 


Vessels. 


Class. 


Steam. 
Sail... 
Barges 


Number. 

Average 
draft. 

Average 
tonnage. 

10 

25 

5 

Fcrt. 
9 
6 
7.6 

400 
100 

Remarks. 


Transfer  barges  or  car  floats. 


Regular  lines  of  transporkttion,  June  30,  1902. — The  New  York,  Philadelphia  and 
Norfolk  Railroad  Company  have  three  passenger  steamers  on  this  line  making  one 
round  trip  per  day  each  between  Cape  Charles  City,  Old  Point,  and  Norfolk,  va. 


L  8. 

IMPROVEMENT  OF  NANDUA  CREEK,  VIRGINIA. 

No  work  was  performed  or  expenditures  made  during  the  fiscal 
year  1902. 

This  work  was  transferred  on  June  30,  1902,  to  the  Washington, 
D.  C,  district. 

Money  datetnent, 

July  1,  1901,  balance  unexpended $28.68 

July  1 ,  1902,  balance  unexpended 28. 68 

APPROPRIATIONS. 

Junes,  1896 $3,000 

March  3,  1899 3,000 

Total 6,000 
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COMMERCIAL  STATISTICS. 


The  following  statistics  relative  to  the  commerce  of  Nandua  Creek,  Viiviiiia,  during 
the  calendar  year  1901  were  furnished  by  Mr.  J.  C.  Boggs,  of  Nandua,  Va. : 


Articles. 


FiKh,  oysters,  produce,  and  merchandise 

OyHter  shells  and  lumber 

Logs 


Total. 


Value. 


9164.578 

37.000 

7.800 


209,878 


Venselis. 


ClasM. 


Number. 


Steam 

Sail 

Rafts 

Total 


2 

10 

2 


14 


Average 
draft 


Feet. 


7 
6 
2 


Ayemge 
tonnage. 


791 

ao 


L  g, 


IMPROVEMENT  OF  WATERWAY  FROM  NORFOLK,  VIRGINIA,  TO  THE 

SOUNDS  OF  NORTH  CAROLINA. 

During  the  fiscal  year  ended  June  30,  1902,  the  dredging  and  pro- 
tection of  the  banks  of  Turners  Cut  and  the  removal  of  points  in  the 
Pasquotank  River,  North  Carolina,  under  the  continuing  contract  of 
August  1, 1899,  with  the  Virginia  Dredging  Company  were  in  progress. 
All  work  covered  by  the  contract  above  mentioned  was  satisfactorily 
completed  March  18,  1902,  and  the  contract  closed. 

The  total  vardage  removed  in  Turners  Cut  during  the  fiscal  year  was 
263,562.  The  distance  over  which  excavation  was  made  was  10,750 
feet,  4,950  feet  of  which  had  been  dredged  to  a  depth  of  8  feet  at  mean 
low  water  during  the  previous  fiscal  year,  the  balance  of  the  distance 
(5,800  feet)  being  excavated  through  the  original  cross  section.  Hie 
width  of  cutting  was  on  the  average  45  feet,  and  the  depth  obtained 
10  feet  at  mean  low  water. 

In  addition  to  the  dredging,  17,775  linear  feet  of  sheet-piling  with 
brush  tilling  in  rear  were  driven  at  various  points  on  both  sides  of 
Turners  Cut  where  it  was  considered  recjuisite  to  prevent  the  sandy 
banks  from  falling  into  the  channel,  or  being  scoured  by  the  wash  from 
swells  of  passing  steam  craft. 

On  the  Pasquotank  River  section  of  this  improvement  the  abrupt 
bends  were  remedied  by  cutting  oflf  eight  of  the  projecting  points  in  the 
upper  portion  of  the  river.  Tnis  necessitated  the  excavation  of  36,266 
cubic  yards  of  material. 

After  the  continuing  contract  was  closed,  a  balance  of  $14,878 
remained  unexpended.    Considemble  shoaling  in  the  channel  in  Deqp 
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Creek  had  occurred  since  dredging  was  done  there,  and  application  was 
made  for  authority  to  expend  a  portion  of  the  unexpenaed  balance  in 
redred^ing  the  channel  where  necessary  between  the  mouth  and  a  point 
8,500  feet  above,  which  it  was  estimated  would  require  the  removal  of 
about  45,000  cubic  vards,  place  measurement,  of  material.  The 
authority  was  granted  for  this  work,  and  public  notice  issued  for  pro- 
posals to  be  received  until  12  o'clock  noon,  June  16,  1902,  and  then 
opened.  Only  one  bid  was  tendered  under  the  invitation,  the  price 
named  being  19  cents  per  cubic  yard,  place  measurement.  The  accept- 
ance of  that  figure  was  authorized  June  23,  1902,  and  a  contract  with 
the  successful  bidder,  which  was  the  Sanford  &  Brooks  Company,  will 
be  executed  early  in  July,  1902. 

The  funds  available  will  be  applied  to  dredging  Deep  Creek,  Vir- 
ginia. An  appropriation  of  $5,000  for  maintenance  is  recommended 
to  be  expended  in  dredging  Turners  Cut  and  Deep  Creek,  on  which 
sections  some  slight  shoaling  is  apprehended. 

Money  Htatement. 

July  1,  1901,  balance  unexpended $139,346.41 

June  Sk),  1902,  amount  expended  during  fiscal  year 125, 994. 16 

July  1,  1902,  balance  unexpended 13,351.25 

(Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  !^, 
1904,  for  maintenance  of  improvement,  in  addition  to  the  balance  un- 

{     expended  July  1,  1902 5,000.00 

I  Subznitted  in  compliance  with  requirements  of  sundry  ci>il  act  of  June 
\    4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 


APPROPRIATIONS. 


Ma«5h3, 1899 $25,000 

Act  June  6, 1900 200,000 

Act  Maich  8, 1901 29,870 

Totia 254,870 


ABSTRACT   OF  CONTRACT   IN    FORCE. 


Contractor:  Viivinia  Dredging  Company. 

Date  of  approval:  September  6,  1899. 

Date  of  be^nning  work:  September  11,  1899. 

Date  of  expiration:  March  18,  1902. 

Rates:  Dr^dgin^  Deep  Creek  section,  15  cents  per  cubic  yard,  scow  measurement. 
Turners  Cut  section:  Dredging,  25  cents  per  cubic  yard,  measured  on  the  bank; 
sheet-piling.  $2  per  linear  foot;  brush  protection,  $1.50  per  linear  foot.  Pasquotank 
River,  North  Carolina:  Dredging  shipyard  bar,  15  cents  per  cubic  yard,  scow  meas- 
urement; projecting  points,  27  cents  per  cubic  yard,  measured  on  the  bank.  Croa- 
tan  Sound,  North  Carolina:  Dredging,  30  cents  per  cubic  yard,  scow  measurement. 


COMMERCIAL  STATISTICS. 


The  following  statistics  were  compiled  from  a  statement  furnished  by  Mr.  S.  W. 
Gary,  superintendent  of  the  Lake  Drummond  Canal  and  Water  Company,  and  indi- 
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cate  the  traffic  through  the  Dismal  Swamp  Canal,  Virginia  and  North  Carolina,  for 
eleven  months  of  the  calendar  year  1901,  the  canal  having  been  closed  during  one 
month  of  that  year: 


Articles. 


Amount 


Tons. 

Lumber 129,471 

Shingles 2,867 

Coal 1  5,«03 

Logs 36,816 

Grain 2,285 

Miscellam*()us I  87, 521 

Total 


214,263 


Value. 


f784.825 
23,671 
17,409 
81.912 
40.846 
536,746 


1,485,409 


Vessels. 


Class. 


Number. 


Steam 

Sail 

Barges 

Lighters 

Rafts  (average  number  of  feot,  log  measurement,  35,963  each) 

Yachts 

Dredges 

Scows 

Houseboats 

Revenue  cut  tors 

Pontoons 

Pile  drivers 

Total 


1,230 

699 

539 

485 

16 

50 

11 

9 

1 

2 

8 

4 


3,049 


Average 
draft. 


Fai. 


8 
7 
9 
3 


Average 
tonnage. 


86 

58 
268 


8 


106 


Regular  lines  of  transportation,  June  SO,  1902, — There  is  a  regular  line  of  passenger 
and  freight  steamers  tnat  ply  through  this  canal,  which  is  owned  and  operatedoy 
the  Norfolk  and  Southern  Railroad  Company,  making  tri- weekly  trips  between  Noi^ 
folk,  Va.,  and  Elizabeth  City,  N.  C. 


L  lo. 


IMPROVEMENT  OF  INLAND  WATER  ROUTE  FROM  NORFOLK,  VIRGINIA, 
TO  ALBEMARLE  SOUND,  NORTH  CAROLINA,  THROUGH  CURRITUCK 
SOUND. 

The  United  States  snag  boat  Roanoke^  equipped  as  a  di*edge,  was 
employed  on  this  improvement  during  July  to  October,  1901,  in  the 
excavation  of  a  cut  through  North  Kiver  bar  to  a  depth  of  10  feet  at 
mean  low  water.  The  material  removed  amounted  to  3,608  cubic  yards, 
and  resulted  in  a  channel  of  the  depth  above  mentioned  over  a  width 
of  30  feet  for  a  distance  of  1,184  feet. 

After  the  work  described  above  had  been  performed  it  became  nec- 
essary to  detach  the  snag  boat  to  remove  channel  obstructions  in  the 
Roanoke  River,  and  as  a  small  balance  of  funds  was  still  available  for 
further  dredging,  the  expenditure  of  the  amount  (i82,000)  was  arranged 
for  in  excavating  a  second  cut  through  North  River  bar,  under  a  writ- 
ten offer  made  by  the  Albemarle  and  Chesapeake  Canal  Company  to  do 
the  dredging  at  65  cents  per  cubic  yard,  scow  measurement 
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The  Albemarle  and  Chesapeake  Canal  Company  put  their  dredge  and 
two  scows  with  a  tugboat  at  work  on  November  20, 1901,  and  this  plant 
continued,  with  very  favorable  weather,  until  December  24, 1901.  In 
this  time  3,013  cubic  yards  of  material  were  removed  and  deposited. 
The  area  dredged  was  1,194  feet  by  26  feet  to  a  depth  of  9i  feet  at 
mean  low  water. 

With  the  appropriation  of  June  13, 1902,  it  is  contemplated  to  dredge 
lit  North  River  bar,  remove  sunken  logs  and  other  obstructions,  and 
maintain  the  channel. 

Money  statement, 

July  1,  1901,  balance  unexpended $5, 056. 46 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  1902  . .     23, 400. 00 

28, 456. 46 
June  30,  1902,  amount  expended  during  fiscal  year 5, 056. 14 

July  1,  1902,  balance  unexpended 23, 400. 32 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1904,  for  maintenance  of  improvement  in  addition  to  the  balance  unex- 
pended July  1,  1902 2,000.00 
Suomitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 

For  southern  branch  Elizabeth  River,  Virginia: 

March  3,  1873 $15,000 

June  23,  1874 10,000 

March  3,  1875 5,000 

August  14,  1876 5,000 

June  18,  1878 5,000 

$40, 000. 00 

For  North  Landing  River,  Virginia  and  North  Carolina: 

March  3,  1879 25,000 

June  14,  1880 15,000 

March  3,  1881 7,500 

August  2,  1882 8,000 

55,500.00 

For  Currituck  Sound,  Coinjock  Bay,  and  North  River  Bar, 

North  Carolina: 

June  18,  1878 20,000 

March  3,  1879 ■. 25,000 

June  14,  1880 25,000 

March  3,  1881 30,000 

August  2,  1882 20,000 

July  5,  1884 5,000    * 

Augusts,  1886 10,000 

August  11,  1888 7,500 

142, 500. 00 

For  inland  water  route,  etc. : 

September  19, 1890 10,000.00 

July  13,1892 9,000.00 

August  18,  1894 10,000.00 

June  3,  1896 10,000.00 

March  3,  1899 8,000.00 

June  13,  1902 23,400.00 

70,400.00 

Total 308,400.00 

Amount  received  from  sale  of  property  to  other  works 2, 169. 69 

Aggregate 310,569.69 
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COMMEBCIAL  STATISTICS. 


The  following  statistics  relative  to  the  commerce  of  the  inland  water  route  from 
Norfolk  Harbor,  Virginia,  to  Albemarle  Sound,  North  Carolina,  durins  the  calendar 
year  1901,  were  compiled  from  statements  furnished  by  the  Albemarfe  and  Chesa- 
peake Canal  Company,  and  shippers  along  the  route: 


Lumber. 
Shingles 


QIDK 

rood 


Total. 


Articles. 


Amount. 


W( 

Railroad  ties. 

MiacellaneouH 88,026 


Tbfu. 

162,471 
8,582 
1,185 
100 


210,264 


Value. 


81,099,542 

116,155 

li;540 

9,645 

809,614 


2,047,896 


Vessels. 


Steam... 

Sail 

Ban^es.. 
Lignters 
Rafts.... 


Total. 


Class. 


Number. 


2,226 
795 
798 


341 


4,160 


Average 
draft. 


Feet. 
8to9 
2to9 
2to8i 
2to8 


Avenge 
tonnage. 


49 
198 


Total 
tonnage. 


189,898 
154,001 


882,888 


L  II. 

IIVIPROVEMENT  OF  EDENTON  BAY,  NORTH  CAROLINA. 

No  actual  operations  were  in  progress  during  the  fiscal  year  1902. 
The  expenditures  were  made  in  connection  with  an  inspection  and 
examination  of  the  channel. 

Money  statenicjit, 

July  1,  1901,  balance  unexpended $178. 08 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13, 1902. . .      6, 000. 00 

6, 178. 08 
June  30,  1902,  amount  expended  during  fiscal  year 37. 45 

July  1,  1902,  balance  unexpended 8,140.68 

APPROPRIATIONS. 

By  act  approved — 

June  18, 1878 $4,000 

March  3, 1879 1,000 

July  5, 1884 10,000 

August  6, 1886 2,000 

June  13, 1902 6,000 

Total 23,000 
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The  following  statistics  relative  to  the  commerce  of  Edenton  Bay,  North  Carolina, 
during  the  calendar  year  1901  were  compiled  from  statements  furnished  by  trans- 
portation lines  handling  the  freight: 


Articles. 


Lumber 

Qeneml  merchandise,  produce,  and  fish 


Total. 


Value. 


$175,000 
1,261,514 


1,436,514 


Vessels. 

Steam 8 

Average  draft feet. .      7} 

Average  tonnage 125 

Regular  lines  of  transportation  June  SO^  1902. — Norfolk  and  Southern  Railroad  CJom- 
pany,  3  steamers  daily;  Albemarle  Steam  Navigation  Company,  3  steamers  twice  a 
week. 


L    12. 
IMPROVEMENT  OF  RdNOKE  RIVER,  NORTH  CAROLINA. 

The  snag  boat  Rocmohe  was  in  service  on  the  river  between  Novem- 
ber 30, 1901,  and  May  15, 1902.  The  work  was  confined  to  the  removal 
of  channel  obstructions  between  Plymouth  and  Weldon,  N.  C,  and 
consisted  in  taking  out  45  trees,  21  logs,  and  1  stump,  and  the  trimming 
of  14  trees  which  overhung  the  channel. 

With  the  balance  of  funds  on  hand  the  dredging  of  the  channel  nc«,r 
Weldon  and  the  maintenance  of  an  unobstructea  channel  are  contem- 
plated. 

Money  statement. 

July  1,  1901,  balance  unexpended $15, 781. 11 

June  90,  1902,  amount  expended  during  fiscal  year 5, 175. 34 

July  1,  1902,  balance  unexpended 10, 605. 77 


Amount  (estimated)  required  for  completion  of  existing  project 41, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1904,  in  addition  to  the  balance  unexpended  July  1,  1902 21, 000. 00 

Submitted  in  compliance  with  requirem^itfi  of  sundry  civil  act  of  June 

4,1897. 


APPROPRIATIONS. 


March  3, 1871 $20,000 

June  10, 1872 10,000 

Mart;h3, 1873 10,000 

June  23, 1874 5,000 

August  2, 1882 5,000 

July  5, 1884 3,000 

August  6, 1886 20,000 

August  11, 1888 40,000 

September  19, 1890 25,000 


July  13, 1892 $50,000 

August  18, 1894 30, 000 

June  3, 1896 10, 000 


Total 228,000 

Amount  received  from  sale  of 
property  to  other  works 1, 338 

Aggregate 229,338 
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COMMERCIAL  STATISTICS. 


The  following  statistics  show  the  commerce  of  the  Roanoke  River,  North  CSarolina, 
during  the  calendar  year  1901,  and  were  compiled  from  statements  obtained  from 
the  8hipi)er8: 


Articles. 


Fish 

Lumber 

Logs 

Shinf  les 

Mercnandise  and  produce 

Total 


Amount. 


Tans. 
8,400 
103,026 
77,200 
22,200 
20,010 


226,786 


Vessels. 


Value. 


164,260 
615,180 
198,000 
168,710 
206,860 


1,186,940 


Class. 


Steam 

Sail 

Barges 

Rafts .*. f ee  t  B .  M 

Total 


Number. 


5 
40 
74 
86 


165 


Avera^ 
draft. 


F8eL 


7 

8 

7* 


Avera^ 
tonnage. 


75 

200 

800 

600,000 


Regular  lines  of  transportation^  June  SO,  1902. — Norfolk  and  Southern  Railroad  Com- 
ny,  1  steamer  twice  a  day,  Edenton  to  Plymouth,  and  1  steamer  1  trip  a  day, 
lenton  to  Hamilton,  N.  C. ;  Norfolk  and  Weldon  Steamboat  Company,  3  steamers, 
making  triweekly  trips  between  Norfolk  and  Weldon. 


L  13. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT   OBSTRUCTING    OR   ENDAN- 
GERING NAVIGATION. 

Wreck  ofharge  Kingston, — The  wreck  of  this  craft  was  in  Turners 
Cut,  N.  C,  just  below  the  bridge  which  crosses  it  about  li  miles  below 
South  Mills,  N.  C. 

Proposals  for  its  removal  were  solicited  by  public  notice.  Those 
received  ranged  from  $155  to  $901.  The  lowest  proposition  (that  of 
C.  Walker  &  Co. )  was  accepted,  and  this  firm  removed  the  wrecked 
barge  between  August  10  and  13,  1901.  There  were  no  eicpenses  con- 
nected with  the  work  of  removal  other  than  the  amount  paid  the  firm 
performing  the  work. 

Wrecks  of  harges  East  Neio  Market  and  Centennial. — These  wrecks 
were  in  the  Southern  Branch  of  the  Elizabeth  River,  Virginia,  the  former 
125  feet  southwest  from  Frey's  wharf,  Berkley,  in  from  5  to  10  feet 
of  water  at  low  tide,  and  the  latter  about  1,600  feet  below  the  bridge 
of  the  Belt  Line  Railway,  in  11  feet  of  water  at  low  tide.  ^ 

Proposals  were  invited  by  public  notice,  with  the  result  that  W.  H. 
French,  of  Berkley,  Va.,  was  the  lowest  bidder  for  both  wrecks  at 
$190  each.  His  proposal  was  accepted,  and  work  commenced  on  the 
removal  of  the  East  New  Market^  March  3,  1902.  The  vessel  floated 
on  the  8th  of  the  same  month,  and  was  placed  ashore  out  of  the  way 
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of  navigation.     Immediately  after  disposing  of  the  East  New  Market 
the  work  on  the  removal  of  the  Cetitennial  was  begun,  and  the  latter 
was  floated  March  27,  1902,  and  was  taken  possession  of  by  the  con- 
tractor and  repaired. 
The  total  cost  of  removing  both  wrecks  was  $536. 


L  14. 

ESTABLISHMENT  OF  HARBOR  LINES  IN  PASQUOTANK  RIVER  AT 

ELIZABETH  CITY,  NORTH  CAROLINA. 

The  Chamber  of  Commerce, 

Elizabeth  City,  N.  C,  December  13,  1901. 

Dear  Sir:  The  undersigned,  a  committee  appointed  by  the  Chamber 
of  Commerce  of  this  city,  hereby  make  application  for  the  establish- 
ment of  a  '^port-warden'^''  line  for  Elizabetn  City,  and  request  that  you 
send  an  engineer  at  an  early  date  as  possible  to  survey  and  mark  out 
the  same.     We  have  the  honor  to  remain,  yours,  most  respectfully, 

Edmund  Alexander, 

Chairman, 
W.  W.  Mann, 
L.  L.  Winder, 

Committee, 

Hon.  EuHU  Root, 

Secretary  of  War, 

[Second  indorsement.] 

Office  Chief  of  Engineers, 

United  States  Army, 

December  19, 1901. 

Respectfully  referred  to  Maj.  James  B.  Quinn,  Corps  of  Engineers, 
for  report,  attention  being  invited  to  the  provisions  of  section  11  of 
the  river  and  harbor  act  of  March  3,  1899. 
To  be  returned. 
By  command  of  Brig.  Gen.  Gillespie: 

A.  Mackenzie, 
Colonel,  Corps  of  Engineers, 

[Fifth  Indorsement.] 

Engineer  Office,  U.  S.  Army, 

Norfolk,  Va, ,  May  3,  1902, 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States 
Army. 

A  tracing  ^  indicating  the  harbor  lines  considered  essential  for  the 
harbor  at  Elizabeth  City,  N.  C,  is  forwarded  in  a  separate  package 
on  this  date.  The  harbor  lines  delineated  thereon  were  determined 
after  conferring  with  the  within-named  committee,  and  other  interested 

«  Not  printed. 
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citizens  of  Elizabeth  City,  and  are  recommended  for  adoption,  since 
all  the  interests  affected,  so  far  as  I  am  able  to  learn,  will  be  conserved 
by  the  selected  lines. 

James  B.  Quinn, 
Major ^  CitrpB  of  Engineers, 

[Sixth  indontemont.] 

Office  Chief  of  Engineers, 

United  States  Army, 

May  .10,  1902. 

Respectfully  returned  to  the  Secretary  of  War. 

A  committee  of  the  Chamber  of  Commerce  of  Elizabeth  City,  N.  C, 
make  application  for  the  establishment  of  harbor  lines  on  the  Pasquo- 
tank River  at  that  place. 

Inviting  attention  to  the  report  of  tiie  local  engineer  officer  in  fifth 
indorsement  hereon,  I  recommend  that  the  lines  selected  be  approved. 
These  lines  are  delineated  and  described  on  the  accompanying  chart, 
which  has  been  prepared  for  the  signature  of  the  Secretaiy. 

G.  L.  Gillespie, 

lirhj.  Gen..,  Cldef  of  Enqi^eei*^^ 

L,  S,  Antiy. 

[Seventh  iudoraemcnt.] 

War  Department,  May  13^  1902. 

Approved  as  recommended  l)y  the  Chief  of  Engineers. 

E.  Root, 
Secreta/ry  of  War. 


APPENDIX  M. 


mPEOVEMENT  OF  CERTAIN  RIVERS  AND  HARBORS  IN  NORTH 

CAROLINA. 


REPOfiT  OF  CAPT,  E.  W.  VANC.  LUCAS,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  190^,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Ocracoke  Inlet,  North  Carolina. 

2.  Fishing  Creek,  North  Carolina. 

3.  Fftmlioo  and  Tar  rivers,  North  Caro- 

lina. 

4.  Contentnia  Creek,  North  Carolina. 

5.  Neose  River,  North  Carolina. 

6.  Trent  River,  North  Carolina. 

7.  Inland  Waterway,  between  Newbem 

and  Beaufort,  North  Carolina. 

8.  Harbor  at  Beaufort,  North  Carolina. 

9.  Inland  Waterway,  between  Beaufort 

Harbor  and  New  River,  North  Caro- 
lina. 


10.  New  River,  North  Carolina. 

11.  Northeast  (Cape  Fear)  River,  North 

Carolina. 

12.  Black  River,  North  Carolina. 

13.  Cape  Fear  River,  North    Carolina, 

above  Wilmington. 

14.  Cape  Fear  River,  North  Carolina,  at 

and  below  Wilmington. 

15.  Town  Creek,  North  Carolina. 


United  States  Engineer  Officje, 

Wilmington,  N.  C,  Jvly  18,  1902. 

Genkral:  I  have  the  honor  to  submit  herewith  ♦  ♦  ♦  my 
annual  report  for  the  year  1902,  for  river  and  harbor  works  under 
my  chw^e    *    *    *    . 

Very  respectfully,  E.  W.  Van  C.  Lucas, 

Cwptai/a,  Corps  of  Engineers. 
Brig.  Gen.  G.  L.  Gillespie, 

Cfhirf  of  Engineers,  U.  S.  A. 


M  I. 
improvement  of  ocracoke  inlet,  north  CAROLINA. 

No  work  of  improvement  has  been  done  during  the  year,  expendi- 
tures having  been  for  maintenance  and  care  of  plant. 

It  is  proposed  to  reserve  the  available  balance  for  examinations  to 
be  made  from  time  to  time,  when  necessary,  in  order  to  keep  a  com- 
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plete  record  of  natural  changes  for  use  whenever  its  improvement  is 
resumed. 
No  additional  appropriation  is  reconamended. 

Money  statement, 

July  1,  1901,  balance  unexpended $9, 035. 87 

June  30,  1902,  amount  expended  during  fiscal  year 562. 34 

July  1 ,  1902,  balance  unexpended 8, 473. 53 


APPROPRIATED. 

March  20,  1826,  to  March  3,  1837 $133,750.00 

September  19,  1890 90,000.00 

July  13,  1892 15,000.00 

238,  750. 00 
Less  amount  carried  to  surplus  fund 17. 60 

238. 732. 40 


M  2. 

IMPROVEMENT  OF  FISHING  CREEK,  NORTH  CAROLINA. 

The  small  expenditure  during  the  year  was  for  the  collection  of 
commercial  statistics,  and  no  work  was  done  for  lack  of  funds. 

The  proposed  application  of  the  available  balance  is  to  maintain  the 
natural  channel  as  far  up  as  Beach  Swamp,  and  additional  appropria- 
tions of  $2,000  annually  are  recommended  for  this  purpose. 

Money  Htatement, 

July  1,  1901,  balance  unexpended $37. 84 

Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1902. . .      2, 000. 00 

2, 037. 84 
June  30,  1902,  amount  expended  during  fiscal  year 3. 34 

July  1,  1902,  balance  unexpended 2,034.50 

July  1,  1902,  outstanding  liabilities 28.79 

July  1,  1902,  balance  available 2,005.71 

Amount  that  can  be  profitably  expended  in  fiscal  ^ear  ending  June  30, 
1904,  for  maintenance  of  improvement  in  addition  to  the  balance 
unexpended  July  1, 1902 2,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATED. 


September  19,  1890 $10,000 

July  13,  1892 5,000 

March  3,  1899 7,760 

June  13,  1902 2,000 

Total 24,760 


APPENDIX  M — EEPOBT  OF  CAPTAIN  LUCAS. 


1131 


€X>infEBCIAL  STATISTICS  FOR  YEAR  ENDING   DECEMBER  31,  1901. 


Clan  of  goods. 

Tons. 

Class  of  goods. 

Tons. 

Gotten  seed 

800 

100 

15 

100 

2,000 

Fertilizer 

125 

GottooHBeed  meal 

(General  merchandise 

5 

CotUm-seed  bulls 

Peanuts 

50 

Wood 

Total 

Umber 

2,096 

Number  of  passengers,  none.     Decrease  since  last  year,  1,925  tons. 

Statement  of  vessels  navigating  Pishing  Creeks  North  Carolina^  during  the  calendar  year 

ending  December  SI,  1901. 


m 

Class  of  vessel. 

Number. 

Aggregate 
net  ton- 
nage. 

Draft. 

8teameraTTT-T,T,r-T-T.  w.t  t , , ., . 

1 

46 

Ft.  in. 
1    8 

a  Navigated  the  lower  8  miles  of  this  stream  a  few  times. 


M  3. 

IMPROVEMENT  OF  PAMLICO  AND  TAR  RIVERS,  NORTH  CAROLINA. 
[One  river  called  the  Pamlico  below  and  the  Tar  above  Washington,  N.  C] 

No  work  was  done  during  the  year  for  lack  of  funds,  the  small 
expenditure  being  for  maintenance  and  care  of  plant. 

«  *  *  *  *  *  * 

Additional  appropriations  of  $6,000  annually  are  recommended  for 
the  purpose  of  maintenance. 

Money  statement, 

July  1,  1901,  balance  unexpended $130.79 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  1902  . .    35, 500. 00 

35, 630. 79 
June  30,  1902,  amount  expended  during  fiscal  year 45. 75 

July  1, 1902,  balance  unexpended 35, 585. 04 

July  1,  1902,  outstanding  liabilities 29. 05 

July  1,  1902,  balance  available 35,555.99 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1904,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,1902 6,000.00 
Submitted  in  compliance  with  4*equirementfi  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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APPBOPBIATBD. 


Date. 

AmOQiit.  1  Aggregwe, 

Dale. 

A.™.,. 

'-™'"- 

July*.  ISM,  tojmjTT.iass.. 

110,000 

110,000 

fcMn 

ieis,ooi> 
es,ooci 

i 

i 

aolooo 
4a|oaa 

A3.D00 

Cl~...50.d.. 

Tom. 

ClBHOrROOdB. 

Tmu. 

'ti 

8, 80S 

'!:!g;l 

20,528.2 
'166.3 

4i 

18,2^. 

6 
8,160 
478,707.7 

, 

*M.S 

".™ 

'^». 

i 

^r.. 

Total 

BgB,ai.s 

IncKaae  over  lost  year,  321,416.6  tons. 
Number  of  paseengere,  13,293. 

Tisnsportation  liDea  eatabllshed  durii^  the  year,  1  steamboat  line. 
Three  hundred  and  three  thousand  eight  hundred  and  eleven  tons  of  the  above 
total  was  exported. 


gear  ending  Decaiiber  SI,  1901. 

CUffiotvenel. 

Nnmber. 

«• 

^ 

40 

i,on 

iV:., 

M4. 

IMPROVEMENT  OF  CONTENTNIA  CEEEK,  NORTH  CAROLINA. 

No  work  of  improvement  was  done  during  the  year  for  lack  of  funds, 
the  expenditures  having  been  for  maintenance  and  care  of  plant. 

The  avaikble  balance  \a  too  small  to  warrant  any  work,  althou^ 
the  Btream  is  reported  as  in  need  of  clearing, 
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Money  staternenL 


July  1, 1901,  balance  unexpended 

June  30, 1902,  amount  expended  during  fiscal  year 


July  1,  1902,  balance  unexpended . 
July  1,  1902,  outstanding  liabilities 


July  1,  1902,  balance  available 


$212.20 
174.03 

38.17 
.60 


37.57 


Amount  that  can  be  profitably  expended  in  fiscal  jrear  ending  June  30, 
1904,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1902 -• 2,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 


Date. 

Amount. 

A«:gregate. 

$10. 000 
20,000 
•26,000 
40,000 
45,000 

Date.                     Amount. 

1 

Aggregate. 

March  8. 1881 

$10,000 
10.000 

5,000 
15,000 

6,000 

Sentember  19. 1890 

$7,000 
7,000 

10,000 
2,000 

162.000 

Aiurnst  2. 1882 

July  13.1892 

59,000 

July  6. 1884 

Aumist  18. 1894 

69,000 

Aiurnst  6. 1886 

March  3. 1899 

71.000 

Amnist  11. 1888 

M5. 

IMPROVEMENT  OF  NEUSE  RIVER,  NORTH  CAROLINA. 

No  work  of  improvement  was  done  during  the  year  for  lack  of  funds, 
the  expenditures  being  for  maintenance  and  care  of  plant. 

•  •**•** 

Additional  appropriations  are  recommended  of  $14,000  to  complete 
the  dredging  project  at  and  below  Newbern,  and  of  $6,000  annually  to 
maintain  the  present  channel  above  Newbern. 

M(yt}t\j  statement, 

July  1,  1901,  balance  unexpended $122.26 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13, 1902. . .  «13, 500. 00 


June  30,  1902,  amount  expended  during  fiscal  year 


13, 622. 26 
87.10 


July  1, 1902,  balance  unexpended 13, 535. 16 

July  1, 1902,  outstanding  liabilities 15. 69 

July  1,  1902,  balance  available 13,519.47 


Amount  (estimated)  required  for  completion  of  existing  project . .' 91 ,  500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year 
ending  June  30,  1904,  in  addition  to  the  balance  unex- 
pend^  July  1,  1902: 

For  works  of  improvement $14, 000. 00 

For  maintenance  of  improvement 6, 000. 00 

20,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
.    4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


a  Allotted  from  $20,000  joint  appropriation. 
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APPROPRIATIONS. 


Date. 

Amount. 

Aggregate. 

!                     Date. 

Amount. 

Aggregate. 

June  18, 1878 

S40,000 
45,000 
45,000 
30,000 
30.000 
20,000 
22,500 

S40,000 
85,000 
130,000 
160,000 
190,000 
210,000 
232,500 

August  11, 1888 

$15,000 

20,000 

15,000 

7,000 

7,000 

10,000 

a  13, 500 

$247,500 

March  3. 1879 

September  30. 18y0 

267,500 
282,500 

June  14,1880 

July  13.1892 

March  3, 1881 

August  18, 1894 

289.500 

Auirust  2. 1882 

June  3. 1896 

296,500 
806,500 
320,  OjU 

July  5. 1884 

March  3.1899 

Auerust  5. 1886 

June  13. 1902 

a  Allotted  from  appropriati(Tn  of  $20,000  for  Neuse  and  Trent  riyers.  North  Carolina. 


COMMERCIAL   STATISTICS    FOR   YEAR   ENDING    DECEMBER  31,  1901. 


Class  of  goods. 


Tons. 


Cotton 6, 959. 5 


Cotton  seed 
Cotton-seed  oil . . . 
Cotton-seed  meal 

Tobacco,  leaf 

Rice,  rough 


1,950 

662.5 
1,020 
262 
22.2 
Grains 10,489.5 


Hay 
Potatoes. . . 
Vegetables 

Cattle 

Horses 

Hogs 

Poultry  ... 


2,806 
5,697.5 
3,301.5 
1 
52 


32, 

67. 

740 


Class  of  goods. 


Ovsters 

Clams 

Rosin 

Turpentine,  spirits . . . 

Wood 

Timber 

Lumber 

Shingles 

Fertilizers 

Machiner>' 

Qeneral  merchandise 

Coal  and  minerals 

Tar 

Cotton-seed  hulls 

Total 


TODB. 


2,464.8 
2,169 
1,242 
168 
846 
104,807.8 
181,722.2 
1,917.5 
19,863 
8,020 
14,825.9 
8,884 
285.7 
175 


820,949.8 


Increase  since  last  year,  86,837.8  tons. 
Number  of  passengers,  12,790. 

One  hundred  and  sixty  thousand  two  hundred  and  twenty  tons  of  total  oommeroe 
were  exported. 

Statement  of  vessels  navigating  Neuse  RiveVf  North  Caroliiuij  during  the  calendar  year 

ending  December  SI,  1901. 


ClasN  of  vessel. 


Steamers 

Barges 

Schooners  and  sloops 


M  6. 


IMPROVEMENT  OF  TRENT  RIVER,  NORTH  CAROUNA. 

No  work  of  improvement  was  done  during  the  year  for  lack  of  funds, 
the  expenditures  being  for  maintenance  and  care  of  plant. 

With  the  available  balance  it  is  proposed  to  maintain  the  channel 
between  Newbern  and  Trenton  and  to  do  as  much  as  possible  of  the 
dredging  at  Newbern,  in  accordance  with  the  report  on  examinatioii 
and  survey  published  in  the  annual  report  for  1901,  page  1645,  and 
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also  in  House  Ex.  Doc.  No.  121,  Fifty-sixth  Congress,  second  ses- 
sion. 

Additional  appropriations  are  recommended  of  i8l9,000  for  complet- 
ing the  dredging  project,  and  of  $2,500  annually  for  maintenance  of 
channel  to  Trenton. 

Mo7iey  statement. 

July  1,  1901,  balance  unexpended $384.32 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13, 1902. . .    «6, 500. 00 


June  30,  1902,  amount  expended  during  fiscal  year 


6, 884. 32 
315.99 


July  1,  1902,  balance  unexpended 6, 568. 33 

July  1,  1902,  outstanding  liabilities 41. 79 

July  1, 1902,  balance  available 6,526.54 


Amount  (estimated)  required  for  completion  of  existing  project 19, 000. 00 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  ending  June  30, 
1904,  in  addition  to  the  balance  unexpended  July  1,  1902: 

For  works  of  improvement $19, 000. 00 

For  maintenance  of  improvement 2, 500. 00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


21,500.00 


Date. 


March  3,1879  .. 
June  14, 1880... 
March  8.1881.. 
AiigtBt2, 1882. 
July  6, 1884.... 
August  5, 1886 . 
August  11, 1888 


Appropriated. 


Amount. 

1 

Aggregate.  1 

1 

$7,000 

$7,000 

10,000 

17,000 

6,000 

22,000 

10,000 

32.000 

10,000 

42,000 

3.500 

46,500 

6,000 

50,500 

Date. 


September  19, 1890 

July  13. 1892 

August  18.  1894...- 

June  3,  1896 

March  3. 1899 


Amount. 


$5,000 
6,000 
4,000 
2,000 
2.500 
Junel3,1902 i     o6,600 


Aggregate. 


a  Allotted  from  $20,000  appropriated  for  Neu.se  and  Trent  rivers.  North  Carolina. 
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$65,500 
60,600 
64,500 
66,500 
69,000 
76,500 


Clafls  of  goods. 


Cotton 

Cotton  seed 

Cotton-seed  oil... 
Cotton-seed  meal 

Rice,rough 

Grains 

Hay 

Potatoes 

Vegetables 

Cattle 

Hones 

Hogs 

Poultry 

Egm 

Fish 

Tobacco,  leaf 

Oysters 


Tons. 


6,922 
8.160 

.8 
2,256 
600 
5,198.6 
2,390 
6,654.2 
2,2'H).8 
320 
64 
13.5 
61 

92.3 
688 
253 
9.6 


Cla.ss  of  goods. 


Clams 

Rosin 

Turpentine,  spirits  . . . 

Wood 

Timber 

Lumber 

Shingles 

Fertilizers 

Machinery 

General  merchandise 
Coal  and  minerals — 

Tar 

Peanuts 

Kerosene  oil 

Total 


Tons. 


186.9 
1,242 
160 
1,390 
66,920.3 
31,878.6 
3.093.6 
10.700 
3.120 
18,700 
420 
103 
10 
230 


166,987.6 


«Allotted  from  $20,000,  joint  appropriation. 
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Of  the  above  total,  52,482  tons  was  foreign  and  coastwise,  and  114,505.5  tons 
internal. 

Gain  over  last  year,  36,825.5  tons;  foreign  and  coastwise,  12,617  tons;  internal, 
24,208.5  tons. 

Number  of  passengers,  920. 

StalemerU  of  vessels  navigatiyig  Tretit  River,  North  Carolina^  during  Uie  calendar  year  end 

ing  December  SI,  1901, 


Class  of  vessel. 


Steamers 

Schooners,  sloops,  etc 
Barges 


Draft. 


2  to  7.5 
2  to  7.5 
6to8 


M  7. 

IMPROVEMENT  OF  INLAND  WATERWAY  BETWEEN  NEWBERN  AND 
BEAUFORT,  NORTH  CAROLINA  (VIA  NEUSE  RIVER,  CLUBFOOT 
CREEK,  CLUBFOOT  AND  HARLOWE  PRIVATE  CANAL,  HARLOWE 
CREEK,  AND  NEWPORT  RIVER). 

No  work  of  improvement  was  done  during  the  year,  the  expendi- 
tures being  for  outstanding  liabilities  incurred  in  making  survey  dur- 
ing June,  1901.  The  work  on  this  waterway  has  been  suspended  for 
several  years  pending  the  cession  or  sale  to  the  Government  of  the  pri- 
vate canal  included  therein.  The  survey  of  June,  1901,  indicated  a 
number  of  shoals  and  the  necessity  for  considerable  work  in  order  to 
obtain  project  depth  and  width,  which  work  would  be  useless  unleas 
the  canal  company  made  a  corresponding  increase  in  the  canal  itself. 

No  present  application  of  available  balance  is  contemplate  and  no 
additional  appropriation  is  at  present  recommended. 

No  commercial  statistics  for  1901  were  obtainable. 

Jlon  ty  state)) I  en  t. 

July  1,  1901,  balance  unexpended $^455.40 

June  30,  1902,  amount  expended  during  fiscal  year 151. 71 

July  1,  1902,  balance  unexpended d,  908. 69 

Amount  (estimated)  required  for  (completion  of  existing  project 57, 000. 00 


APPROPRIATED. 


I)ftt( 

August  2.  1882 

August  5,  1886 

August  11,  1888 


Amount. 


110.000 
10,000 
15,000 
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M8. 


IMPROVEMENT  OF  HARBOR  AT  BEAUFORT,  NORTH  CAROLINA. 

No  work  of  improvement  was  done  for  lack  of  funds,  the  expendi- 
tures being  for  maintenance  and  care  of  plant. 

An  additional  appropriation  of  $3,0(K)  annually  is  recommended  for 
maintenance  of  this  improvement. 


Money  statement. 


jmy  1, 1901,  balance  unexpended 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13, 1902. 


June  30,  1902,  amount  expended  during  fiscal  year 


$99.23 
3,000.00 

3, 099. 23 
73.97 


Jaly  1,  1902,  balance  unexpended 3, 025. 26 

July  1, 1902,  outstanding  liabilities 3. 79 

July  1,  1902,  balance  available 3,021.47 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1904,  for  maintenance  of  improvement,  in  adaition  to  the  balance 
•  unexpended  July  1, 1902 3,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATED. 


Date. 

Amount.  Agipregate. 

1 

Date. 

Amount. 

Aggregate. 

July  4, 1885 

85,000  '         85,000 

Aueust  11, 1888 

836,000 

8125.000 

Rpntpmhpr  19   1R90 

16,000 

10,000 

6,000 

3,000 

140,000 
160,000 

Maich  8.1880 

30,000  !         30,000 
25,000            65,000 
20,000            76,000 
15,000            90,000 

July  13, 1892 

Anartmt  2.  1882 

June  8. 1896 

155,000 

July  6. 1884 

June  13. 1902 

158,000 

Atunilt  5. 1886 

COMMERCIAL  STATISTICS  FOR  YEAR  ENDING   DECEMBER  31,  1901. 


Class  of  goods. 


Cotton 

Cottonseed 

Cotton-eeed  meal 

Rice,  rough 

Grains 

Hay 

Potatoes 

Vegetables 

Cattle 

Horses 

HoM 

Poultry 


M. 


Oysters. 
Clams.. 


Tons. 


163.8 
98 
37.6 
15.6 
150.1 
160 
315.3 
1.5 
125.6 
7.5 
71 
4.6 
19.8 
17,248.7 
24,120 
5,180 


Wood, 

Timber 

Lumber 

Shingles 

Fertilizers 

General  merchandise 

Coal  and  iftinerals 

Tar 


Terrapins. 

Crabs 

Game...... 

Fish  oil..., 
Fish  scrap . 


Tons. 


6,085 
2,876 
9,248 

200.2 
1,275 
627.8 
400 
.7 
.8 
56 
1.5 
1,609 
2,196.2 


Total 72,188.4 


Increase  since  1899,  32,827.4  tons. 
Number  of  passengers,  13,200. 

Transportation  lines  established  during  the  year,  Beaufort  to  Ocracoke,  N.  C,  car- 
rying Imited  States  mail. 

BNG  1902 72 
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Statement  of  vessels  navigating  harbor  at  Beaufort,  N.  C,  during  the  calendar  year  ending 

December  31,  1901, 


Class  of  vessel. 

Number. 

Aggn^g^te 
net  ton- 
nage. 

Draft. 

Steamers 

9 

199 

3 

6 

369 
1,8&9 

M25 

Feci. 
2. 5  to  7 

Schooners  and  sIoods 

2     to  9 

Naohtha  launches  o, 

Auxiliarv  vachts 

3     to  5 

a  Not  registered  in  Blue  Book  of  1899.  b  Estimated. 

In  addition  to  the  above,  numerous  small  steamers  enter  the  harbor  annually  in 
passing  up  and  down  the  coast  from  the  North  to  Florida. 


M  9. 

IMPROVEMENT  OF  INLAND  WATERWAY  BETWEEN  BEAUFORT 
HARBOR  AND  NEW  RIVER,  NORTH  CAROLINA. 

No  work  of  improvement  was  done  during  the  year,  the  available 
balance  beinff  too  small  for  advantageous  application.  The  expendi- 
tures covered  the  cost  of  collecting  commercial  statistics. 

After  the  completion  of  this  project,  additional  appropriations 
about  $2,000  annually  will  be  needed  to  maintain  the  cnannel 

Money  statement, 

July  1,  1901,  balance  unexpended $955.  < 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  1902  . .      9, 500.  U 


June  30,  1902,  amount  expended  during  fiscal  year 


10, 455. 66 
6.02 


July  1,  1902,  balance  unexpended 10, 449. 64 


APPROPRIATED. 


Date. 

Amount. 

Aggregate. 

Au&ruRt  5.  1886 

S10,000 

5,000 

15,000 

10,000 

$10,000 

Ausrust  11,  1888 

15,000 

September  19, 1890 

30,000 

July  13, 1892 

40,000 

Date. 

Amount. 

Aggregate. 

August  18,  1894 

12.500 
1,000 
9,500 

•12,600 
4S,500 
6S,000 

June  3. 1896 

June  13, 1902 

COMMERCIAL   STATISTICS   FOR  YEAR   ENDING    DECEMBER   31,  1901. 


Class  of  goods. 


Cotton 

Cotton  Hot'd 

Grains 

Hay 

Potatoes  ... 

Oysters. 
Rosin  . . 
Clams . . 


Tons. 


77.5 
180 
100.6 
93 
4.1 
1.3 
1,515 
1,200 
273 
1,720 


Class  of  goods. 


i  Turpentine,  cnide 

Turpentine,  spirits . . . 

Timber 

Lumber 

Fertilizers 

I  General  merchandise 
.  Peanuts 

I  Wteh 

I 

I  Total 


Increase  since  1899,  12,669.2  tons. 
I>J  umber  of  passengers,  none. 


Tons. 


12.1 
80.6 
12,500 
10,000 
170 
5,985 
2.1 
58 


88,917.2 


APPENDIX  M REPOBT  OF  CAPTAIN  LUCAS. 


1139 


Statement  ofvesseU  navigating  vfoierway  between  Beaufort  Harbor  and.  New  River,  North 
Carolina,  during  the  calendar  year  ending  December  31,  1901. 


Claas  of  vessel. 

Number. 

Aggregate 
net  ton- 
nage. 

Draft. 

Stfiamen 

2 
31 

81 
810 

4 

^hoon^np  *n<1  iiioop" , , , , . . . . 

2to4 

In  addition  to  the  above,  there  are  probably  150  light-draft  sharpies  that  navigate 
this  waterway  occasionally. 


M  10. 

IMPROVEMENT  OF  NEW  RIVER,  NORTH  CAROLINA. 

No  work  of  improvement  was  done  during  the  year  and  no  ex^ndi- 
tures  were  made. 


Money  statement, 

July  1,  1901,  balance  unexpended $3,371.26 

July  1,  1902,  balance  unexpended 3,371.26 


APPROPRIATED. 


Date 

Amount. 

Aggregate. 

Date. 

Amount. 

Aggregate. 

July  4, 1886.  to  July  7. 1838. . 

S50.000 

Augusts,  1886 

Auinijit  11    1888 

$10,000 
8,000 
5,000 
5,000 

$20,000 

23,000 
28,000 
33,000 

Anmut  2.  1882 -  - 

$5,000 
5,000 

5,000 
10,000 

SeDtember  19. 1890 

July  4. 1884 

July  13. 1892 

COMMERCIAL  STATISTICS  FOR  THE  YEAR  ENDING   DECEMBER  31,    1901. 


Clan  of  goods. 


Cotton 

Cottonseed 

Cotton-seed  meal 

Tobacco,  leaf 

Hay 

Potatoes 

Poultry 


Tons. 


52.5 
120 
10 

.25 

50 

100 

2 

30 

500 


Class  of  goods. 


Ovstera 

Clams 

Rosin 

Turpentine,  spints . . . 

Fertilizers 

General  merchandise 
Peanuts 


Total 


Tons. 


400 
100 
857.1 
200 
150 
1,000 
14.3 


3,556.45 


Increase  since  last  year,  310.45  tons. 
Number  of  passengers,  none. 

Statement  of  vesnls  navigating  New  River,  North  Carolina,  during  calendar  year  ending 

December  31,  1901. 


Class  of  vessel. 

Number. 

Aggregate 
net  ton- 
age. 

Draft. 

Steamers 

2 
2 

39 
84 

Feet. 
2.6 

Schooners .  . . 

4 

1140   BEPOBT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ABMY. 


M  II. 

IMPROVEMENT  OF  NORTH   EAST  (CAPE  FEAR)  RIVER,  NORTH  CARO- 
LINA. 

No  work  of  improvement  was  done  during  the  year  for  lack  of 

funds  and  no  expenditures  were  made. 

*  ****** 

Additional  appropriations  of  $3,000  annually  are  reconunended  for 
the  maintenance  of  the  natural  channel. 


Money  statenieiit. 

July  1, 1901,  balance  unex^nded $4. 68 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13, 1902. . .  ^2, 000. 00 

July  1, 1902,  balance  unexpended 2,004.68 


Amount  that  can  be  profitably  expended  in  fiscal  ^ear  ending  June  30, 
1904,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,1902 3,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATED. 

September  19,  1890,  for  North  East  (Cape  Fear)  River,  North  Carolina..  |5, 000. 00 

Jul V  13,  1892,  for  North  East  ( Cape  Fear)  River,  North  Carolina 5, 000. 00 

August  18,  1894  for  North  East  (Cape  Fear)  River,  North  Carolina 6,000.00 

March  3,  1899,  lor  North  East  River,  North  Carolina 2, 000. 00 

June  13,  1902,  for  North  East  River,  North  Carolina ^2,000.00 

Other  receipts,  March  4,  1897,  sales  to  Cape  Fear  River 243.33 

Total 19,243.33 


COMMERCIAL  STATISTICS   FOR  THE  YEAR  ENDING  DBCEMBER  31,  1901. 


Class  of  goods. 


Cotton 

Cotton  seed 

Cotton-seed  meal 

Cotton-seed  oil 

Rice,  rough 

Grains 

Hay  and  rice  straw  . 

Potatoes 

Peanuts 

Fruit  and  vegetablcH 

Cattle 

Hogs 

Eggs 

Poultry 

Fish 

Rosin 


Tons. 


882 

803 

82 

2 

11 

185 

28 

60 

16 

6 

33 

80 

9 

81 

1 

1,821 


Class  of  goods. 

Turpentine: 

Crude 

Spirits 

Tar 

Wood 

Timber 

Lumber 

Shingles  and  shingle  blocks 

Poles  and  piles 

Cross-ties 

Brick 

Fertilizer 

General  merchandise 

Lime 

Total 


Torn. 


8,011 

26,206 

1,222 

1.2S0 

1,824 

106 

8,780 

16,0U» 

4,000 

120 


06,838 


Increase  since  last  year,  10,125  tons. 
Number  of  passengers,  215. 


a  Allotted  from  loint  appropriation  of  $10,000  for  North  East  and  Black  riven,  North  CaRdlnia,  mad 
Cape  Fear  River,  North  Carolina,  above  Wilmington. 
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Statement  of  vesads  navigating  Northeast  River,  North  Carolina,  during  calendar  year 

ending  December  31,  1901. 


Claw  of  vesseln. 


jSleamera 

Steam  tags i 

Flats,  about , 


Nnmber. 

Aggregate 
net  ton- 
nage. 

Draft. 

2 

9 

46 

Ill 

167 

8,376 

Feet. 

3     to  3.6 
2.6  to  7.6 
1.6to4 

M  12. 

IMPROVEMENT  OF  BLACK  RIVER,  NORTH  CAROLINA. 

No  work  of  improvement  was  done  during  the  year  for  lack  of  funds, 
the  expenditures  being  for  maintenance  and  care  of  plant. 

Additional  appropriations  of  $3,O0O  annually  are  recommended  for 
the  maintenance  of  this  stream. 


Money  statement, 

Jaly  1, 1901,  balance  unexpended $309. 27 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13, 1902. . .    a  2, 000. 00 


June  30,  1902,  amount  expended  during  fiscal  year 


2, 309. 27 
20.00 


July  1,  1902,  balance  unexpended 2,289.27 


'Amoont  that  can  be  profitably  exx>ended  in  fiscal  jrear  ending  June  30, 
1904,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1, 1902 3,000.00 

BabmiUed  in  compliance  with  requirements  of  sundry  civil  act  of  June 

,    4y  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


Appropriated. 


Date. 

Amount. 

AggregVite. 

Date. 

1 

Amount. 

Aggregate. 

Anffust  5, 1886 

13,000.00 

10,000.00 

2,000.00 

1,000.00 

$3,000.00 
13,000.00 
15,000.00 
16,000.00 

March  3. 1899 

$2,000.00 
a2,000.00 

$18,000.00 

Jn1yl8,1892 

June  13.  1902 

20,000.00 

Auiruatn,  1894 

other  receipts:  Bales,  etc. 

243.34 

Junes  1896 

a  Allotted  from  joint  appropriation  of  $10,000  for  North  East  and  Black  rivers.  North  Carolina,  and 
Cape  Fear  River,  North  Carolina,  above  Wilmington. 
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COMMERCIAL  STATISTICS   FOR  THE  YEAR  ENDING   DECEMBER  31,  1901. 


Class  of  goods. 


Cotton 

Cotton  seed 

Cotton-seed  meal 

Grains 

Hay, 


Potatoes  . . . 

Cattle 

Horses 

Hogs 

Poultry 

Eggs 

Fertilizer... 

Rosin 

Turpentine: 

Crude.. 

Spirits. . 


Class  of  goods. 


Tar. 

Wood, 

Timber. 

Lumber 

Shingles. 

Poles 

Cross-ties 

General  merchandise 

Machinery 

Rice,  rough 

Peanuts 

Dog  tongue 

Pish 

Fruit  and  vegetables . 


Tons. 


1,817 

7,600 

26,840 

250 

1,876 

75 

60 

15,000 

10 

10 

11 

17 

2 

6 

Total 


61,069 


Increase  since  last  year,  2,982  tons. 
Number  of  passengers,  704. 

All  the  above  passed  over  12  miles  of  Cape  Fear  River,  North  Carolina,  above 
Wilmington,  but  is  not  included  in  the  report  for  that  river. 

Statement  of  vessels  navigating  Black  River f  North  Carolina^  during  the  calendar  year 

ending  December  Sl^  1901. 


Class  of  vessels. 


Steamers 

Steam  tugs . . 
Flats  (about) 


Number. 

Aggregate 

net 
tonnage. 

4 
4 

40 

168 

44 

8,000 

Draft. 


FstL 

8  toS.."* 
3.5to4.5 
1.6to4.S 


M  13. 

IMPROVEMENT  OF  CAPE  FEAR  RIVER,  NORTH  CAROLINA,  ABOVE 

WILMINGTON. 


No  work  of  improvement  was  done  during  the  year  for  lack  of 
funds,  the  expenditure  being  for  maintenance  and  care  of  plant. 

With  the  available  balance  it  is  proposed  to  maintain  the  natural 
channel  up  to  Fayetteville,  to  do  the  preliminary  work  necessary  for 
determining  lock  and  dam  sites  under  the  canalization  project  for 
obtaining  8  feet  depth  to  Fayetteville,  and  to  purchase  sites  for  locks 
and  dams  when  locations  are  determined. 

Additional  appropriations  are  recommended  of  $8,000  annually  for 
the  maintenance  of  the  present  channel  to  Fayetteville,  and  of  $400,000 
for  the  construction  of  the  first  lock  and  dam.  It  is  not  believed 
advisable  to  begin  the  construction  of  a  lock  and  dam  until  funds  are 
available  for  its  completion  under  one  contract. 
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Money  statement, 

July  1, 1901,  balance  unexpended $80. 05 

Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1902.      «56, 000. 00 


June  30, 1902,  amount  expended  during  fiscal  year. 


56, 080. 05 
33.35 


July  1, 1902,  balance  unexpende<l 56, 046.  70 

July  1, 1902,  outstanding  liabilities 21 .  36 


July  1, 1902,  balance  available. 


56, 025. 34 


Amount  (estimated)  required  for  completion  of  existing  project 1, 300, 000, 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30, 1904,  in  addition  to  the  balance  unexpended  July  1, 1902: 

For  works  of  improvement $400, 000. 00 

For  maintenance  of  improvement 8, 000. 00 

408, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATED. 


Date. 

Amount. 

Aggregate. 

Date. 

1 

Amount. 

Aggregate. 

March  3.1881 

$80,000 
30,000 
6,000 
11,260 
12,000 
16,000 
16,000 

$30,000 
60,000 
66,000 
76.260 
88,260 
108,260 
118,260 

Aueiifit  18. 1894 

814.000    in-'»-2iSO.oo 

Aturust  2, 1882 

June  3. 1896 

6,000 

6,000 

66,000 

137.250.00 

July  6, 1884 

March  3. 1899 

142.250.00 

Auinifit  6. 1886 

June  18. 1902a 

198,260.00 

Atijniflt  11. 1888 

Other  receipts,  sales  to 
other     appropriations 
during  1897 

September  19, 1890 

Jaiyl8.1892 

414.33 

COMMERCIAL  STATISTICS   FOR  THE  YEAR   ENDING    DECEMBER  31,  1901. 


Class  of  goods. 


Cotton 

Cotton  seed 

Cotton-need  meal 
Cotton-eeed  oil . . . 

Grains 

Rice 

Straw 

Hay 

Potatoes 

Cattle 

Horses 

Hogs 

Poultry 

gK? 

Rosin 

Turpentine: 

Crude 

Spirits 


Class  of  goods. 


Tar 

Wood 

Timber 

Lumber 

Shingles 

Fertilizer 

Machinery 

General  merchandise 

Manufactured  cotton  g<K>dM 

Brick 

Peanuts 

Fish 

Fruits  and  vegetables 

Pitch 

Cross  ties 

Poles  and  piles 


Total 


Tons. 


3,176 

11,400 

29,426 

300 

1,250 

29,827 

58 

31,900 
571 

3,870 
6 

18 

2 

117 

1,029 
3,995 

124, 112 


Number  of  passengers,  2,205. 
Decrease  since  last  year,  5,510  tons. 

All  of  Black  River  commerce,  61,069  tons,  passes  over  12  miles  of  this  river,  but 
is  not  included  in  the  above. 


a  Six  thousand  dollars  allotted  from  joint  appropriation  of  $10,000  for  North  East  and  Black  rivers, 
North  Carolina,  and  Cape  Fear  River,  North  Carolina,  above  Wilmington. 
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Statetnetit  of  vessels  navigating  Cape  Fear  River ^  North  Carolina^  above  WUmingUmy  dur- 
ing the  year  ending  December  Sly  1901. 


CIaSS  Oi  Vt'i<8t'lK, 

Number. 

net 
tonnage. 

I>raft. 

6 

6 

40 

439 

128 

3,000 

FeeL 
8     to4 

8.5to7 

l.dto.M 

Steamers 

Steam  tugs . . . 
Flats  (about). 


M  14. 

IMPROVEMENT   OF  CAPE   FEAR  RIVER,  NORTH   CAROLINA,   AT  AND 

BELOW  WILMINGTON. 

No  work  of  improvement  was  done  during  the  year  for  lack  of 
funds,  operations  having  been  restricted  to  maintenance  work  with  the 
suction  dredge  Cape  Fear  in  the  bar  and  Snows  Marsh  channels,  to 
repair  work  on  the  Swash  Defense  dam,  to  repair  and  maintenance  of 

?lant,  and  to  survey  and  estimate  work.  The  suction  dredge  Cape 
^ear,  during  July  and  August,  removed  from  the  ocean  bar  15,624 
cubic  yards  of  sand,  and  from  Snows  Marsh  channel  22,121  cubic 
yards.  On  August  12  this  dredge  was  sent  to  Savannah  for  work  on 
the  channel  leading  to  that  city,  and  has  since  been  operating  under  the 
Savannah  and  Charleston  offices. 

The  repairs  on  the  Swash  Defense  dam  consisted  of  placing  1,109 
tons  of  rock  in  the  worst  breach. 

With  the  available  balance  it  is  proposed:  (1)  To  connect  the  old 
Woodbury  jett}'  with  the  beach  at  Baldhead  to  protect  against  further 
erosion;  (2)  to  redredge  the  river  channel  where  shoaling  has  occurred; 
(3)  to  repair  the  Swash  Defense  and  New  Inlet  dams  and  Snows  Marsh 
dike;  (4)  to  remove  the  obstructions  from  the  mouth  of  Brunswick 
River,  and  (5),  if  funds  permit,  to  construct  mooring  dolphins  at  Wil- 
mington. Should  any  balance  remain,  it  will  be  appliea  to  the  work 
of  continuing  the  improvement  under  the  project  of  October  6,  1890, 
to  obtain  20  feet  depth  and  270  feet  width  from  Wilmington  to  the 
ocean,  about  60  per  cent  of  which  has  been  done.  But  it  is  believed 
the  available  balance  will  hardly  suffice  to  do  the  necessary  work  of 
restoration  above  outlined,  and  no  further  progress  with  tne  project 
is  expected  until  further  appropriations  are  made. 

Additional  appropriations  are  recommended  of  $260,000  for  contin- 
uing the  improvement,  and  of  $50,000  for  maintenance. 

Maiiey  statement, 

July  1,  1901,  balance  unexpended $32, 077. 47 

December  21 ,  1901 ,  received  amount  for  dredge  Cape  Fear 3, 255. 00 

Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1902. . .  150, 000. 00 

185, 332. 47 
June  30,  1902,  amount  expended  during  fiscal  year 23, 195. 16 

July  1,  1902,  balance  unexpended 162, 137. 31 

July  1,  1902,  outstanding  liabilities 182. 42 

July  1,  1902,  balance  available 161, 954. 88 

Amount  (estimated)  required  for  completion  of  existing  project 885,000.00 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  ending  June  30, 
1904,  in  addition  to  the  balance  unexpended  July  1,  1902: 

For  works  of  improvement $250, 000. 00 

For  maintenance  of  improvement 50, 000. 00 

300,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  Jane 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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D«te.  • 

AmouW. 

Aggrcnate. 

D«..                     A„..t 

Aggregate. 

Mj«h2.1iC».»Jul^;a 

■  $883,228.92 

AugnBt3.U82 tt»,0D0 

Jalj'6,1884 3CB.000 

Angu«S,18M 1S7.60O 

*\-^m^' 

i 

i 

000 

000 
000 

000 
000 

00 
00 
00 

00 
00 

■J.  IK 

2,«l 

sloa 

001 

Of* 

621 
9S7 

i.oa; 

ow 

SOI 

apptember  10,  If^ ITO.OOO 

JnlylS,l892 SDtt.MO 

Juuea,lM6 1    I9fi,000 

JmielS,lW2 1    lW.00a 

R  31,  1901. 
ExporU,  foreign  and  n/astwite. 
[Foiniahed  br  Col.  J.  L.  Csutwell,  secreUry  of  the  WllmlDglon  PnidiK'e  Exchange.] 

Cotton 61,864 

MaoDfactnred  cotton  and  yam  goods 1, 144 

Lomber 90,391 

Shingles 4,235 

Roan 18,092 

Tar 9,994 

Turpentine: 

%»rit8 4, 159 

CSnde 3,017 

Ktch 660 

Peanntfl 1,507 

Faper  stock 8 

Hbcellaneonfl 65,000 

Total 260,461 

Exportt,  internal. 

[Fumlahed  by  ■leunboat,  flat,  aDd  raCt  men.]  Tons. 

Miecellaneooa 100,448 

Total  of  exports  (ioreign,  coastwise,  and  internal),  360,909  tons. 

ImporU,  foreign  and  eoa»lva*e. 

[Fumlsheil  by  importere  and  msnulacturem.]  Tons. 

Fertilicera  and  feitiliEer  material 66,573 

Cokl 14,038 

S»lt 4.371 

Oil 15,124 

Cement -. 3, 376 

Grain  (com  and  rice) 1,500 

Miscellaneous  {naval  etoree,  cotton,  and  general  merchandise) 100,000 

Total 204,981 

Import!,  interjuit. 

[PuiDialiea  by  neuDboat.  Bat,  and  mXt  men.] 

Ootb» 1,334 

Hannbctored  cotton  goods 671 

Tar 6,057 
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Turpentine: 


Lumber  and  timber 93,025 

Shingles 4,397 

Wood 30,«41 


Total 161,469 

Total  of  imports  (foreign,  coaetwiee,  and  internal],  366,450  tons. 


Exports:  Tom 

For^gn  and  coaatwise 260, 461 

Int«mal 100.448 

Imports: 

Foreign  and  coastwise 204, 981 

Internal 161,468 


Total  c 
Increase  since  last  year,  i 


.  727,359 


[Fumtahed  by  the  collecior  of  cusWiM  ut 

he  port  o!  Wilmington,  N.  C] 

ClmsofgoodH, 

duuitlty. 

V»lne. 

^PO««. 

I»,SJ1.0I» 

9.m 

•M.UB 

^1 

43.  «M 

3M.«B 

Alex.  Spiunt  It  Son  and  b]r  Ur.  J.  B.  Slokn.J 

Kftmi', 

Registered 

s&. 

BsleH. 

Name, 

RcglBlered 

,S52i 

B-e. 

I.IKM 
I.M7 
1,105 

IS 

IS 
i| 

7-6 

6.5 
6.5 

» 

0.5 

H.8 

e" 

9.5 

fl.83l 

e.sal 

i:s« 

12,887 

ii;i«. 

io^iSr'.:::::: 

i.tai 

l.SH 
2,871 

J.  099 

ill 

1 

19 

Buckmiiieier 

s'S 

w^V::::::: 

NftpBrtma 

Tolnl 

4»,3ffi 

as,a> 
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SUtUmenl  of  foreian  and  coastwise  vessels  of  100  Urns  and  over  at  the  port  of  WilmingUm^ 

Jv.  C,  for  the  calendar  year  ending  December  SI,  1901. 

[FamiBhed  by  Capt.  Ed^ar  Williams,  harbor  master.] 


Class  of  yessel. 


Steamers... 

Barks 

Brigs 

Barges 

Schooners.. 

Total. 


American. 

Foreign. 

Number. 

Tonnage. 

Number. 

Tonnage. 

113 

,             2 

8 

145,160 

1,060 

865 

16,910 

31,958 

40 
21 

67,026 
11,218 

1            18 

92 

1 

9 

1,816 

228 

194,938 

70 

80,055 

Total. 


Number. 


158 

23 

8 

18 

101 


Tonnage. 


293 


212,176 

12,263 

865 

15,910 

33,774 


274,968 


The  above  does  not  include  vessels  which  took  cargoes  to  Southport;  vessels  com- 
ing to  Southport  in  distress,  for  supplies  or  for  a  harlx)r,  the  total  estimate  tonnage 
of  which  is  15,000;  or  vessels  and  barges  taking  cargoes  to  Fort  Caswell,  the  total 
estimated  tonnage  of  which  is  25,000. 

Veasels  owned  by  the  United  States  Government  are  not  included.  No  record  is 
made  of  steamboats  plying  on  the  rivers  above  Wilmington,  or  of  small  vessels  and 
steam  tugs  of  less  than  100  tons. 

SkU/ement  of  vessels  plying  on  the  Cape  Fear  River ^  North  Carolina^  at  and  below  WUming- 

ton,  during  the  calendar  year  ending  December  SI,  1901, 

[This  statement  is  in  adcLition  to  that  furnished  by  Capt.  Edgar  Williams.] 


Class  of  vessel. 


Steamers .. 
Steam  tugs 


Number. 

Aggregate 
net  ton- 
nage. 

18 
11 

6,020 
259 

Draft. 


Feet. 
2  to  17 
2  to  10 


M  15. 

IMPROVEMENT  OF  TOWN  CREEK,  BRUNSWICK  COUNTY,  NORTH 

CAROLINA. 

No  work  of  improvement  was  done  during  the  year,  the  project  of 
1899  having  been  completed  and  the  funds  nearly  exhaustea. 


Jfoney  stateinent. 


July  1,  1901,  balance  unexpended 
July  1,  1902,  balance  unexpended 


'Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1904,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1902 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and  harbor  a6t  of  1899. 


$97. 55 
97.55 


2,000.00 


ABSTRACT  OP   APPROPRIATIONS. 

March  3,  1881 $1,000.00 

March  3,  1899 8,500.00 

Total 9,500.00 


1148   REPORT  OF  THE  OHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

COMMERCIAL  RTATIOTICB  FOR  THE  YEAR  ENDING   DECEMBER  31,    1901. 


Clam  of  goods. 


Cotton 

Cotton  seed 

Cotton-s^ed  meal 

Rice,  rough 

Hay 

Rice  straw 

Potatoes 

Cattle 

Hogs 

Poultry 

Sg» 

Roain 

Turpentine: 

Crude 

Spirits 

Wood 


Tons. 


20 

15 

80 

144 

10 

900 

106 

1 

12 

8 

3 

864 

150 

188 

4,000 


Class  of  goods. 


Timber 

Lumber 

Poles  and  piles 

Shingles 

Machinery 

Fertilizer 

General  merchandiMe 

Fish 

Watermelons 

Peanuts 

Grains 

Tar 

Fruits  and  vegetablen 
Brick 

Total 


Tons. 


1,400 

290 

300 

22 

4M 

135 

1,150 

1 

25 

105 

163 

262 

5 

120 


9,868 


Increase  since  last  year,  717  tons. 
Number  of  passengers,  175. 

SUUement  of  vessels  navigating  Town  Creek,  North  OaroZtwa,  during  the  calendar  year 

ending  December  Sly  1901. 


Class  of  vessels. 


Steamers 

Steam  tugs 

Sharpies 

nati 

aSstimated. 


Number. 

Aggregate 

net 
tonnage. 

Draft. 

1 

FseL 

1 

31 

4.8 

4 

51 

8.8to4.8 

1 

11 

4 

a  10 

260 

8 

APPENDIX  N. 


IMPROVEMENT  OF  WAOOAMAW  RIVER,  NORTH  CAROLINA  AND  SOUTH 
CAROLINA,  AND  OF  CERTAIN  RIVERS  AND  HARBORS  IN  SOUTH 
CAROLINA. 


REPORT  OF  CAPT.  J,  C.  SANFORD,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  190^,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORK. 


IMPROVEMENTB. 


1.  Waccamaw  River,  North  Carolina  and 

South  Carolina. 

2.  Little  Peiee  River,  South  Carolina. 

3.  Great  Pedee  River,  South  Carolina. 

4.  Win^rah  Bay,  Sontli  Carolina. 

5.  Santee  River,  South  Carolina. 

6.  Wateree  River,  South  Carolina. 

7.  Congaree  River,  South  Carolina. 

8.  CoDgaree  River,  South  Carolina,  from 

Crervais  Street  Bridge,  Columbia,  to 
Granby. 

9.  Inland  waterways  belj^een  Charleston 

Harbor,  South  Carolina,  and  oppo- 
site McGlellanville. 


10.  Harbor  at  Charleston,  South  Caro- 

lina. 

11.  Wappoo  Cut,  South  Carolina. 

12.  Inland  waterway  between  Charleston 

and  Beaufort,  South  Carolina. 

13.  Beaufort  River,  South  Carolina. 

14.  Removing  simken  vessels  or  craft  ob- 

structing or  endangering  naviga- 
tion. 

15.  Construction  of  seagoing  hydraulic 

dredges. 


United  States  Engineer  Office, 

Charleston,  8.  C,  Jvly  19,  190S. 

General:  I  have  the  honor  to  transmit  herewith  my  annual  reports 
for  the  fiscal  year  ending  June  30,  1902,  for  the  works  of  improve- 
ment of  rivers  and  harbors  in  this  district. 

Very  respectfully,  your  obedient  servant, 

J.  C.  Sanford, 
Captain  of  Engvneers, 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers,  U,  S.  A. 


N  I. 


IMPROVEMENT  OF  WACCAMAW  RIVER,  NORTH  CAROLINA  AND  SOUTH 

CAROLINA. 

No  work  was  done  during  the  year  except  care  and  maintenance  of 
plant    •    *    • 
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The  river  and  harbor  act  approved  June  13,  1902,  contains  the  fol- 
lowing item: 

Improving  Waccamaw  River,  North  Carolina  and  South  Carolina,  and  Little 
Pedee  River,  South  Carolina:  Continuing  improvement  and  for  maintenance, 
ten  thousand  five  hundred  dollars. 

It  is  proposed  to  apply  the  available  balance  and  allotment  to  be 
made  from  above  combined  appropriation,  to  making  a  survey  of  the 
river,  to  determine  its  present  condition  and  the  amount  now  required 
to  complete  the  project;  also,  so  far  as  funds  provided  will  permit,  to 
deepen  and  widen  the  channel  by  dredging  to  the  dimensions  contem- 
plated by  the  project,  and  to  keep  the  river  clear  of  snags  and  other 
similar  obstructions. 


Money  statement, 

July  1,  1901,  balance  unexpended 

June  30,  1902,  amount  expended  during  fiscal  year. 


1312.36 
36.86 


July  1, 1902,  balance  unexpended 276. 50 

For  this  improvement  the  following  appropriations  have  been  made: 


By  act  of  Congr< 

Approved  June  14, 1880 $15, 000 

Approved  March  3,  1881 10, 000 

Passed  August  2, 1882. . . 4, 400 

Approved  July  5,  1884 6, 000 

Approved  August  5,  1886 15,000 

Of  August  11, 1888 15,000 

Approved  September  19, 1890  12, 500 


By  act  of  Conj 

Approved  July  13,  1892. 

Of  August  18,  1894 

Of  June  3,  1896 

Approved  March  3,  1899 


$10,000 
6,000 
6,000 
3,000 


Total 102,900 


Total  expenditures,  including  June  30,  1902,  $102,624.50. 


COMMERCIAL   STATISTICS,    1901, 
*  *  « 


Articles. 


Naval  stores 


OUTWARD  FRBIQHT8. 


Cotton 

Timber,  lumber,  and  cord  wood. 

Rice  and  rice  flour 

Fish,  game,  and  vegetables 

Miscellaneous , 


Total '    271,656 

INWARD  FREIGHTS. 


Miscellaneous. 
Fertilizers 


Grand  total 


TODB. 

Value. 

22,000 
666 

243,250 

6,000 

700 

150 

88,800 

1,188,  WO 

400,000 

80,000 

60,000 

'    271,656 

25,000 
6,000 

2,886^700 

1,800,000 
150,000 

802,665 

3,885,700 
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of  veneU  plying  on  Waccamaw  Rivera  North  Carolina  and  South  Carolina^  during 

the  calendar  year  1901. 


Name. 


Bayard  Hopkins 
£.  K.  Danenhower. 

Win.  linthicum 

Robert  McClintock 
Sdward  L.  Martin. . 
Chas.  Linthicum . . . 

Venus 

Wm.  P.  Congdon. . . 

8. 8.  Brewster 

Martha  Helen 

Bon  Accord 

Henry  Lloyd 

Fearless 

Emma  A.  Twiggs  . . 

Pender 

Bertie 

Robert  £.  Lee. 

Louisa 

FTanlLfiessoms 

GoY.Safford 

Merchant 

Ruth 

F.  O.  Burroughs 

Jno.  M.  Ck>Ie 

Wm.  Elliott 

Eutaw 

Planter 

Socastee 

Enterprise 

Willie 

Ma/lge 

-Sprite 

U-ilah 

Advance 

Loretta 

Almont 

Pelican 

MariaC 


Schooner 
do 

do 

do 

do 

do 

do 

Screw  tug    

do 

do 

do 

do 

do 

do 

do 

do 

do 

Stem-wheel  steamer  . 

do 

Side-wheel  steamer  . . 
do 


do 

do 

do 

do 

do 

do 

Barge 

Yacht 

do 

. do 

....do 

do 

do 

do 

.....do 
do 


Length. 

Breadth. 

Feet. 

Feet. 

118 

30 

116.6 

30.2 

112 

27.6 

96 

26.7 

87.2 

23.6 

104 

26.4 

108 

29.4 

76.2 

18 

77.5 

18.5 

83 

16.7 

67.3 

14.4 

40.5 

12.2 

58 

11 

53 

13.2 

52.7 

14.9 

49.5 

9.8 

67 

17 

101 

25 

86.6 

22.8 

129.6 

26 

147.7 

29.6 

81 

26 

125 

22 

130 

39.6 

101 

81 

156 

29.8 

155 

32.8 

47 

12 

41.5 

12 

40 

9 

35 

7 

37 

8 

40 

8 

25 

6.5 

40 

9 

40 

8 

30 

7 

35 

10 

Depth. 

Draft 
loaded. 

Feet. 
9 

8.7 

Feet. 
10.6 

8 

7.4 

6.8 

9.6 

8 

8.2 
9.1 
7 

8.6 

n.6 

7 

7.4 

5 

4.8 

4 

4.5 

3.4 

o.  5 

4.5 

5 

3.6 

7.6 

4.5 
3 

8 
1 


6. 
4 

6 

5 

6 

7. 

9. 

4 

3.5 

4 

2 

3 

3 

1.5 

3 

5 

2.5 

4.5 


5 

3.8 

4.5 

4.5 

4.5 

7.4 


3.5 
3 


Gross 
Tonnage. 


269 

228 

156 

154 

84 

181 

204 

68 

50 

76 

42 

13 

18 

16 

28 

16 

56 

280 

79 

307 

405 

89 

283 

318 

171 

547 

499 

16 

17 

6 

8 

5 

5 

2 

7 

4 

3 

8 


N  2. 


IMPROVEMENT  OF  LITTLE  PEDEE  RIVER,  SOUTH  CAROLINA. 


No  work  was  done  during  the  year  except  care  and  maintenance  of 
plant.     ♦    *    * 

*  *  *  It  is  proposed  to  expend  the  available  balance  and  allot- 
ment to  be  made  from  the  new  appropriation  in  making  a  survey  of 
localities  on  this  river  requiring  improvement,  with  a  view  to  revision, 
if  found  necessary,  of  the  estimate  for  completing  the  project;  also  to 
clear  the  river  of  snags,  etc. 


Money  statement. 

July  1,  1901,  balance  unexpended $228.68 

June  30,  19()2,  amount  expended  during  tiscal  year 187. 38 

July  1,  1902,  balance  unexpended 41. 30 

July  1,  1902,  outstanding  liabilities 25.80 

July  1, 1902,  balance  available 15.50 
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For  this  improvement  the  following  appropriations  have  been  made: 

By  act  of  CJonjjjress — 

Of  August  11,  1888 $5,000 

Approved  September  19,  1890 5,000 

Approved  July  13,  1892 5,000 

Of  August  18,  1894 4,000 

Of  Junes,  1896 3,000 

Total 22,000 

Total  expenditures,  includinj?  June  30,  1902,  $21,958.70. 


COMMERCIAL  STATISTICS. 


Articles. 


OUTWARD  FREIGHTS. 


Naval  stores 

Cotton 

Lumber,  timber, and  cord  wood. 


INWARD  FREIGHTS. 


Fertilizers 

Miscellaneous 


Grand  total. 


Tons. 


400 

400 

60,000 


60,800 

400 
200 


61,400 


Value. 


•12,000 

64,000 

800,000 


S76,000 

10,000 
18,000 


889,000 


Lift  of  vessels  plying  on  Little  Pedee  River,  South  Carolina,  during  calendar  year  1901, 


Name. 

Character. 
Side-wheel  steamer  . . 

Length. 

Breadth. 

Depth. 

Loaded 
draft. 

Gron 
tonnage. 

Ruth 

f^et. 
81 
66 
40 

Feet. 
26 
14 
8 

Feet. 
4 

FbeL  In, 

»     A 

n 

6  pole  flats 

8              9     A 

80 

Aimount 

Yacht 

6 

4 

N3. 

IMPROVEMENT  OF  GREAT  PEDEE  RIVER,  SOUTH  CAROLINA. 

No  work  was  done  during  the  year  except  care  and  maintenance  of 
plant.  The  expenditures,  §4:80.82,  added  to  previous  emenditores  for 
maintenance,  about  $31,795.23,  make  the  total  expenaed  for  main- 
tenance under  the  ori^nal  project  about  $32,276.05. 


*  *  *  It  is  proposed  to  expend  the  available  balance  and  the 
funds  appropriated,  *  *  *  first  snagging  the  river  thoroughly 
from  the  mouth  to  Cheraw,  and  making  a  survey  of  the  shoals  between 
the  railroad  bridge  and  the  mouth  to  determine  maintenance  work 
required. 
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Money  statement. 

Inly  1,  1901,  balance  anerpended $785. 64 

Amoant  appropriated  by  nver  and  harbor  act  approved  June  13, 1902 22, 500. 00 


June  30,  1902,  amount  expended  during  fiscal  year 


23, 285. 64 
480.82 


July  1,  1902,  balance  unexpended 22,804.82 

July  1.  1902,  outfltanding  liabiHties 27.20 

July  1,1902,  balance  available 22,777.62 

Amount  (estimated)  required  for  completion  of  existing?  project 106, 300. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  end- 
ing June  30,  1904,  in  addition  to  the  balance  unexpended 
Jidy  1,  1902: 

For  works  of  improvement $40, 000. 00 

For  maintenance  of  improvement 5, 000. 00 

45,000.00 

Bubmitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

For  this  improvement  the  following  appropriations  have  been  made: 


By  act  of  Congress —  | 

Approved  June  14, 1880 $7, 000  ; 

Approved  March  3, 1881 6, 000  ' 

Passed  August  2, 1882 6,000  I 

Approved  July  5,  1884 8,000  ! 

Approved  Augbst  5, 1886 20, 000  i 

Of  August  11,  1888 20,000  I 

ApprovedSeptember  19,1890.  12,500  : 


Bv  act  of  Congress — 

Approved  July  13, 1892  ....  $10, 000 

Of  August  18, 1894 6, 000 

Passed  June  3, 1896 12, 000 

Approved  March  3, 1899 4, 000 

Approved  June  1 3, 1902 22, 500 

Total 134,000 


Total  expenditures,  mcluding  June  30,  1902,  $111,195.18. 


COMMEKCIAL  STATISTICS,  1901. 
*  *  * 


Articles. 


OUTWARD  FREIGHTS. 


Naval  itores 
Ckrtton 


Lumber,  timber,  oord  wood . 
Rice,ioi]gh 


Tons. 


3,000 

912 

150,000 

2,000 


Total I    165,912 

INWARD  FREIGHTS.  | 


Fertilisen 

Miscellaneous 


15,000 
1H,000 


Grand  total 188,912 


Value. 


9100,000 

146,080 

1,200,000 

90,000 


1.536,080 


376,000 
900,000 


2,811.080 


lAxt  of  vessels  plying  on  Great  Pedee  Rivera  South  Curolhuty  duriny  the  mleridxir  year  1901, 


Name. 


Character. 


Bayard  Hopkins Schooner 

Wm.  Linthicum do... 

Robert  McClintock i do... 

Puritan do... 

MyrnW.  Spear I do... 

Chas.  Unthlciun do... 

Venus - do... 

ENO  1902 73 


Length. 

Breadth. 

Fset. 

Feet. 

118 

30 

112 

27.6 

96 

26.7 

85.6 

28.7 

99.2 

27.6 

104 

26.4 

108 

29.4 

Draft,    I     Gross 
loaded,    tonnage. 


1154       REPORT    OF    THE    CHIEF    OF    ENGINEERS,    U.   8.   ARMY. 

List  of  vessels  plying  mi  Great  Pedee  River,  South  Carolina,  etc. — Continued. 


Name. 


Character. 


John  T.  Russel... 

Merchant 

John  M.  Cole 

Louisa 

Frank  Se.ssoms . . . 
Wm.  P.  Congdon. 

8.  8.  Brewster 

Martha  Helen 

Bon  Accord 

Henry  Lloj'd 

Fearless 

Emma  A.  Twiggs 

Pender 

Bertie 

Robert  E.  Lee — 

Willie 

Madge 

Sprite 

Leilah 

Loretta 

Maria  C 

Pelican 


Schooner 

Side- wheel  steamer  . 

do 

Stem-wheel  steamer 

do 

Screw  tug 

do 


do 

do 

do 

do 

do 

do 

do 

do 

Yacht 
do 


do 

do 

do 

do 

Naphtha  launch 


Length. 

Breadth. 

Feet. 
22.2 
29.6 
39.6 
25 
22.8 
18 

18.5 
16.7 
14.4 
12.2 
11 

IS.  2 
14.9 

9.8 
17 

9 

7 

8 

8 

9 
10 

7 

Depth. 

Feet. 
4.7 
5.4 
5 
5 

3.6 
7.8 
7.6 
7.4 
5 

4.8 
4 

4.5 
3.4 
3.5 
4.5 
4 
2 
3 

I 

4.5 
2.6 

Draft, 
loaded. 

Gross 
tonnage. 

Fed. 
66.2 

Feet. 

36 

147.7 

130 

101 
86.6 
75.2 

6 

4.5 
4.6 
8 

405 

318 

280 

79 

68 

77.5 

50 

82 

75 

67.3 

42 

40.5 

13 

58 

l-* 

53 

16 

52.7 

18 

49.5 

16 

67 

56 

40 

a6 

35 

aS 

37 

a5 

40 

ah 

40 

o7 

35 

a8 

30 

as 

a  Approximate. 


N  4. 
IMPROVEMENT  OF  WIN  YAH  BAY,  SOUTH  CAROLINA. 

Jetty  construction  under  continuing  contract  with  Mr.  R.  G.  Ross 
was  continued.  The  contract  approved  June  10,  1897,  provided  for 
the  completion  of  the  jetty  work  on  or  before  July  1,  1902;  but,  as  it 
had  become  evident  that  the  work  could  not  be  completed  by  the  latter 
date,  authority  was  gi*anted  June  7,  1902,  to  waive  the  time  limit  of 
completion  for  a  reasonable  period,  the  contractor  to  bear  such  extra 
expenses  as  may  be  properly  chargeable  to  him  under  the  contract 
The  contractor  earned  during  the  year  $307,805.85.  In  the  previous 
fiscal  year  he  had  earned  $264,326.97. 

The  south  jetty  has  been  extended  seaward  to  its  proposed  outer 
end,  the  crest  being  brought  up  to  high-water  level  only,  for  reasons 
given  in  my  last  annual  report;  and  a  mound  at  the  seaward  end 
with  crest  12  feet  above  mean  low  water  has  been  practically  com- 

E  letted.  For  1,240  linear  feet  of  the  jetty  near  its  snorewardend  it 
as  been  raised  to  10  feet  above  mean  low  water.  Some  settlement 
has  occurred,  particularly  in  the  outer  5,000  feet.  A  number  of  mat- 
tresses were  sunk  on  the  north  side  of  the  jetty  foundation,  and  some 
additional  stone  placed  on  mattresses  sunk  in  former  years. 

The  north  jetty  foundation  mattrej^s  was  completed.  The  stone 
superstructure  was  extended  2,747  linear  feet,  or  nearly  to  its  pro- 
posed seaward  end,  the  crest  being  carried  to  about  6  feet  above  mean 
low  water.  The  inner  portion  of  this  jetty,  built  under  former  con- 
tracts, was  raised  to  the  above  height  for  a  length  of  2,725  feet. 

The  dredge  Winyah  Bay  worked  until  August  5,  1901,  removing 
22,072  cubic  yards  of  material,  when  she  was  sent  to  Key  West,  Fla., 
for  emergency  dredging  work  there.  The  dredge  Charleston  worked 
at  Winyah  Bay  from  August  21,  1901,  to  November  7,  1901,  and 
from  March  20,  1902,  to  ,Iune  18,  1902,  when  she  was  sent  away  for 
urgent  repairs.     She  had  dredged  143,304  cubic  yards,  making  the 
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total  removed  by  both  dredges  165,376  cubic  yards.  Dredging  in  the 
temporary  channel  nearly  parallel  to  the  north  jetty  was  suspended  in 
July,  1901,  on  account  of  the  deepening  of  the  South  Jetty  channel 
due  to  the  rapid  extension  of  the  south  jett} . 

The  accompanying  map  of  survey  just  made,  as  compared  with  the 
map  of  survey  which  accompanied  my  annual  rei)ort  of  last  year,  shows 
a  gain  in  the  ruling  entrance  depth  from  12  feet  to  13.1)  feet  at  mean 
low  water.  It  also  shows  a  depth  of  1 5  feet  at  mean  low  water  extending 
entirely  through  the  Middle  Ground  channel,  though  in  a  narrow  and 
crookea  course. 

For  details  of  the  work,  jett}'  work  ^et  to  be  done  under  present  con- 
tract, etc.,  reference  is  made  to  the  accompanying  report  of  Assistant 
Eo^neerBeid  Whitford,  who  has  been  in  local  charge  of  the  work. 

fte  sundry  civil  act  approved  June  28,  1902,  contains  the  following 
item: 

Improving  Winyah  Bay,  South  Carolina:  For  continuing  improvement  of  harbor 
at  Winyah  &y,  tmrty-five  thousand  dollars. 

The  following  authorization  is  contained  in  the  river  and  harbor  act 
approved  June  13,  1902: 

Winyah  Bay,  South  Carolina:  The  dredge  or  dredges  employed  in  connection  with 
the  work  of  improvement  at  the  entrance  to  Winyah  Bay,  and  such  other  dredges 
owned  or  controlled  by  the  Government  as  are  used  on  \Vinyah  Bay  river  systems 
and  canals,  may  be  used  in  dredging  the  shoal  places  Tietweeri  the  entrance  and  the 
city  of  Greorgetown,  South  Carolina,  over  which  the  least  channel  depths  may  at  any 
time  be  less  than  at  the  entrance  of  the  bay;  and  any  expense  so  caused  shall  be  paid 
from  amounts  appropriated  or  that  may  l>e  appropriated  for  said  Winvah  Bay:  /Vo- 
ridedy  That  the  expense  of  said  dredging,  added  to  that  of  improving  the  entrance  to 
said  bay,  shall  not  excee<l  the  total  amount  apj)ropriated  and  authorized  to  be  appro- 
priated by  act  of  June  third,  eighteen  hundred  and  ninety-six. 

It  is  proposed  to  expend  the  available  balance  and  additional  appro- 
priation recommended  in  completing  the  jetties,  including  works  for 
the  purpose  of  securing  the  shore  end  of  the  south  jetty,  to  continue 
dredging  in  the  entrance  channel,  and  to  deepen,  by  dredging,  the 
shoal  places  in  the  bay  between  the  entrance  and  the  eit}'  of  George- 
town, as  above  authorized. 

*  «  «  ^  *  * 

Moiw^y  Htatement, 

July  1,  1901,  balance  unexpended $752,561.05 

August  2,  credited  by  Auditor's  settlement  No.  81207 33.  76 

Amount  appropriatecl  by  sundry  civil  act  approved  June  28,  1902 :i5, 000. 00 

787,  594.  81 
June  30,  1902,  amount  exj)endcd  during  liscal  year ;)95, 517.  37 


July  1,  1902,  balance  unexpended 392, 077. 4^ 

July  1,  1902,  outstanding  liabilities 83,  723.  U 


44 
19 


July  i,  1902,  balance  available 308, 354.  25 


July  1,  1902,  amount  covered  by  uncomplet^'d  contract'^ 1 82, 091 .  92 


Amount  (estimateil)  required  for  completion  of  existing  project 317,  750. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  end- 
ing June  30,  1904,  in  addition  to  the  balance  unex- 
pended July  1,  1902: 

For  works  of  improvement $100, 000. 00 

For  maintenance  of  improvement 60, 000. 00 

1<)0,(.K)0.  IK) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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Amount  and  date  of  all  appropriations  for  this  wortc  are  as  follows: 

By  act  of  Congress — 

Approved  August  5, 1886 $18,750.00 

Of  August  11, 1888 100,000.00 

Approved  September  19,  1890 100,000.00 

Approved  July  13,  1892 100,000.00 

Of  August  18, 1894 110,000.00 

Passed  June  3, 1896 20,000.00 

Approved  June  4, 1897 350,000.00 

Approved  July  1,  1898 450,000.00 

Approve<l  March  3,  1899 58,600.00 

Approved  June  6, 1900 285,000.00 

Approved  March  3,  1901 500,000.00 

Approved  June  28, 1902 35,000.00 

Received  on  account  of  Treasurv  settlement  No.  31207 33. 76 

Total 2,127,283.76 

Total  expenditures,  including  June  30,  1902,  $1,736,206.32 


LIST    OF    CONTRACTS   IX    FORCE. 


(/ontract  for— 


Constnictiiig  jetties. 


Name  of  contractor. 


Date  of 
approval. 


Date  of 
beginning. 


R.  CJ.  Ross June  10, 1897  !  July     1,1897 

i  I 


Date  of 
completioD. 


July    1.1908 


EMERCiENCY    COXTRAtTS. 


Cimtract  for- 


Name  of  contractor. 


500  touH  Hteam  coal |  J .  I.  Hazard 

1,000  tonscoal ' do 

1  drag,  1  curved  pipe,  and  ,  Riverside  Iron  Works 
patterns.  ' 


Date  of      '      Date  of 
contract,     i   beginning. 


Aug.  7,1901 
Mar.  17, 1902 
Mar.  24,1902 


Aug.  8:1901 
Mar.  27,1902 
Mar.  26,1902 


Date  of 
oomplotioiL 


Sept  2.19QI 
Apr.  9,1MB 
Apr.  99. 19QB 


COMMERCIAL  HTATISTICS,   1901. 
*  *  * 


Articles. 

OUTWARD  FRKIOIIT8. 

Naval  stores 

Cotton 

Rice,  rough  and  clean 

Lumber,  shingles,  and  croes-tics 

Fish,  game,  and  vegetables 

Miscellaneous 

Total 

INWAKD  KREIUHT8. 

Miscellaneous 

Grand  total 


Tons. 

Value. 

19,884 
8,fi25 
9,800 
171,094 
1.900 
1,243 

8887,96 
664.000 
680,467 

1.000,507 
190,000 

1,066,000 

206.456 
41,688 

4.467,901 
4,000.009 

247,989 

8,4»7.90l 
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Litt  o/retaei*  at  *tn*i  nUfrimj  port  of  Ornrrft^hnm^  S,  i\^  diirnuj  m/^Hilm'  iji-nr  Jfht/. 


Name. 


Waeounaw. 
OeungUma 


Chnmrtcr. 


s<TfW  sti-Hnis)i[|> 
il«i 


Uclmioiid.. 

Oco.  W.Clyde 

Wm.  ROonsdon . . . 

8L8.  Bfvwitcr 

MBrthA  Helen 

Bod- Accord 

Henry  Uoyd 


.ilo 
.ilo 


▲.TwigKM. 


■.T.WUlUnu.... 

BobertKLee 

TwoBrothern 

LoalM 

Flmnk  Benoniii . . . 

Merelunt 

Goremor  Safftml . 

Knth ..  — 

F.Q.Buiroujctui  .. 

John  II.  Cole 

Wm.  Elliott 

EntAw 

Planter 

mnyah 

Blanche  Creamer 

Hugh 

Waceamaw.. 


Srn'W  slrHiiii-r 

•](• ".. 

<!«» 

.1.. 

.ii. 

«l.. 

ill! 

.(III  

<|il 

•!«» 

fill 

Strrn  ului'l  sd-jiiiiiT 

ili> 

du 

Si«li'\vlu'i'l  hIi'HIiht  . 
.1.. 


i\o... 

•!«>... 

i\n... 

«l.>... 

ilo..., 

ilo..., 

r*i'liiHiurr, 

.In... 

i|.».... 

111.... 

.1...... 


K.  A.  Danenhower iln 

Nellie  Floyd ili» 

Bayard  Hopkinn i]f » 

Wm.  Linthiciim <ii  > 

Robert  Mocaintot'k lin 

Warren  B.  Potter il.» 

Chaa.  H.  Spnuruc «lii 

Willie  L.  Maxwell iln 

Parftan Md 

Myra  W.  Hpear dn 

Geo.  R. Conwlou  (Icwt  ■ il<» 

Edward  L.  Martin do 

Rebecca  R.  Dijuglaw do 

Percy  A  LIlUe do 

Golden  Ball do 

Chas.  Linthicum do 

J.  A.  Beckman do 

Edward  W.  YoiitiK  0'»f*«  > <1«» 

Venus dii 

Fknnie  Relchc do 

Sarah  D.  J.  Rawhoii do 

John  T.  Rutwell «lo 

William  Churchill do 

Abble  C.  AtubtM do 

Etta SliM)i», 

Clipper do 

Lefla do , 

UiaJanc do 

Boca«tee Hnnft* 

EnterpriM} do 

Willie !  Ymdit 

Madge [ di» 

Sprite <lo 

Leilah do 

Advance  do 

LorettH do 

Husted do 


d 


o 


Syra 

thistle do 

Almont do 

Pelican ■  Naphiliti  lHiinc)i 

Wapella do 

MariaC Yacht 

Petrel  I do 


I..nKth.|im.Hdth.'lVpth.-,,,;;j;j^,. 


-riti 

'JOt'i 
'M\  s 
■j/ii; 
t:..  2 

n.it 
S'J 

117.3 

;iM 

.VJ.  7 

i».  .*> 

Ml 

r.7 
7:i.  1 

101 

117.7 

12.'. 

lUI 

iriti 
I  .v. 

i:).'J 
4ii.  1 
41 

17.  <: 
i:i7.7 
XUi.ii 
VM\ 
MS 

ll-J 

mi 

i:U) 

122 
1:1T.« 

H!y.  it 

W.  2 
l:« 

«7.2 
13M.M 
111 
121.2 
101 
110.7 
119.  f) 
108 
148. 1 
140.5 

(1(1.2 
143.  (i 

17 

31 

31 

40.8 

47 

41.5 

40 

35 

;;7 

40 
25 
40 
42 

:)<; 

13.  (i 

40 

30 

'M 

35 

40 


I 

I 

hYit.      ' 
42 
42 
34.3 
:« 
29.  U 
3.'. 
1H.2 

IM.  f) 

16.7 
14.4 
]'2.2 
II 

13.2 
11.11 
9.H 
21 
17 

:».] 

2.5 

22.  K 
29.r.  I 
2ti 
20 
22 

39.  ll 
31 
29.8 

:{2.H 
16.4 
14.4 
13.7 
14. 2 

:u.3 
:k).2 
:« 
:{0 
27.  ♦; 

2«i.  7 

:rj.  I 

30.7 

:{2.7 

2«.7 
27.6 
.72.  4 
2:<.  Ji 

w.y 
:a.  5 
:{0.3 

2tJ.  4 
34.2 
M.  4 

29.  1 

:t4 

:M.8 

■22.2 

:m.7 

Itl.  2 

11 

11 

10 

12.5 

12 

12 

9 

7 

8 

8 

5.5 

9 

8 

11.5 

S 
7 

10 
10 


3 

3 

1.5 

3 

3 


•> 


3. 9 

'i 

2. .'» 


4.. 5 

3.  .5 


II 
M 

17.1 

21.6 

IM.  6 

19.2 

7.8 

7.6 

7.  I 

5 

4.8 
4 

4.5 
3.4 
3.5 
9 

4.5 
5. 4 
5 

3.6 
.5.4 
7.5 
4 
6 
5 

6  I 
7.H  I 
9.1  I 
6.1  , 
4  I 
4.3' 
3.4 
H.5 
8.7  , 

15.4  ■ 
9 

8 

7.4  I 
12      ■ 

9. 5 
9.5  : 
7.3 
7.5 

11.8 

6.8 

9.5 
14.1 

10.5  ' 
8.2 

16.1 

12. 3 

9.1 

10.1 ; 
11.1 1 

4.7 
11 
12 

3.3 

2.9 

2.5 

4.9 

4 

3. 5 


I,:t5» 
1.8:i'> 
1.437 
I.:fc.»2 
1,H18 
W 

ro 

7ft 

42 

13 

18 

16 

2H 

16 

97 

Ni 

97 

2H0 

79 

405 

307 

89 

2M:t 

818 

171 

547 

499 

18 

15 

18 

14 

<.'i8 

228 

457 

269 

l.Vi 

1.54 

:t(i8 

318 

315 

116 

156 

458 

HI 

475 

ri03 

'J8G 

131 

485 

424 

204 

46:t 

387 

36 

432 

315 

8 

10 

8 

17 

16 

17 

'1 6 

n3 

aft 

"5 

n2 

"7 

«5 

o3 

13 

4 

3 

3 

H 

9 


«*  Ai>pn»ximHto. 


1158   REPORT  OF  THE  OHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

The  following;  lett4?i"H  art*  lariii8he<i  by  W.  |).  Moi-jpin,  mayor  nf  <  MMir^r^town,  and 
Mr.  F.  S.  Farr,  prptsidcnt  Atlantir  Coaf^t  Liini])or  CVmipany: 

LKITKU   OK    .MR.   W.    1).    MoRCJAN,    MAYOR    OK   (;KOK<;h-ronN,  S.  r. 

Mayor's  Okkick.  (ininjcttpint^  S.  r.,  May  2ti,  J!K)J. 

Dear  Sir:  C'oini»lyiiig  with  request  coiitaintMl  in  yours  19th  instant,  I  beg  to  hand 
you  inoloseil  statement  of  volume  of  commerce  of  the  j)ort  of  Georgetown  for  the 
year  1901.  Bv  comparison  with  the  year  l^KX),  it  shows  an  increase  of  over  ^•'M>er 
cent,  one  of  tlie  pnncipal  items  of  increase  being  the  shipments  of  luml)er.  Tni« 
showing  is  indeecl  gratifying,  and  only  goes  to  prove  the  claims  made  when  we  were 
asking  appropriations  for  the  improvement  of  tlie  ocean  entrance  to  this  port.  The 
contemplatea  im])rovemont  of  the  oivan  entrance  t<^  a  depth  of  at  least  15  feet  at  low 
water  was  the  principal  factor  that  inductxl  the  location  and  ere<*tion  at  (leorgetown  of 
the  largest  sawmill  plant  in  this  countrv,  if  not  in  the  world.  This  plant  is  turning  out 
at  present  al>out  150,0(K), 000  feet  annually.  Two  other  sawmill  plants  turn  out  together 
about  30, OCX), OtK)  fec^t  annually.  The  exports  of  luml^er  the  vear  of  ltK)2  should  l^  over 
150,000,000  feet.  The  Atlantic  Coa*'!  Steamship  ( 'onii>any  has  tine  steamships  plying 
l)etween  this  port.  New  York,  Boston,  Phila<lelphia,  and  other  Northern  ana  Eastern 
p>rts.  Eacli  of  these  ships  carry  about  one  and  a  (luarter  million  feet  of  lumber  at  a 
load.  The  Cly<le  iSteamship  ('oinpany,  of  New  York,  also  have  a  line  of  shij>8  ninning 
to  Georgetown,  touching  at  Wilmington  l>oth  ways.  T  jnes  of  steamers  are  engaged  in 
freightuig  on  all  the  rivers  tributary  to  Georgetown,  and  a  movement  is  now  on  foot 
to  establish  a  line  of  steamers  l)etween  Georgetown  ancl  C'olumbia.  This  will  open  up  a 
new  field  for  business  on  lK)th  the  Santee  and  Congaree  rivers,  and  atld  materially  to 
the  (xmimerce  of  this  p<  »rt .  One  of  the  ol)sta<'les  t<j  vessids  of  a  dee|)er  draft  coming  here 
at  present,  and  the  building  up  of  a  large  foreign  commerce,  is  the  shallow  condition  of 
the  inner  Winyah  Bay.  There  is  a  provision  in  the  pn»sent  river  and  harl>or  bill  which, 
if  it  l>ecome8  a  law%  prt^vides  for  a  survev  of  (Georgetown  Harbor  from  the  wharves  to 
the  ocean,  to  i>ro vide  a  clear  channel  of  18  feet  at  low  water.  With  this  improve- 
ment secured  there  is  hardlv  a  doubt  but  what  the  ])rewMit  commerce  would  soon  l)e 
doubled,  pojmlation  greatly  increase<l,  new  manufacturing  enterprises  starte<l,  and  this 
l.)ecome  one  of  the  progressive  and  important  ]>orts  on  the  S<luth  Atlantic  coast.  The 
continued  improvement  of  all  the  rivers  tributary  to  Winyah  Bay,  and  the  completion 
of  the  Minim  Creek  Canal,  should  receive  ample  support  at  the  hands  of  the  (iovem- 
ment,  as  the  improvement  of  these  natural  highwavs  of  commerce  cheapens  freight 
rates  and  l)enetita  the  farmer,  merchant,  and  manufacturer.  Further,  I  remain, 
Yours,  very  truly, 

Reid  Whitfori),  Ks«|.,  \\.  1).  Mor<;an',  Mayor. 

rifitf'il  State's  Aftxluttntf  Knqntn'r. 


lkttkr  ok  mr.  k.  s.  karr,  trksidknt  atlantic  loast  lfmher  company. 

Atlantic  (^oast  Limber  Company, 

(,'ro,ujrtotrn^  S.  C,  M(ty20,  I90f. 

Dear  Mr.  Whitkorh:  I  lx»g  to  submit  the  following  to  verify  the  company's  let- 
ter of  a  year  ago. 

We  have  now  completed  all  of  our  mills,  consisting  of  No.  1  with  doubleKsntting 
band  and  resaw;  No.  2  with  two  double-cutting  bands  and  resaw;  No.  3  with  two 
double-cutting  bands  and  gang,  and  No.  4  with  double-<*utting  band.  These  four 
mills  have  a  cutting  capacity  ol  600,000  feet  per  da  v.  We  have  also  completed  our 
planing  mill,  with  11  machines,  having  a  capacity  of  200,000  feet  per  day. 

We  nave  now  completed  36  brick  dry  kilns,  for  the  curing  of  the  lumber,  together 
with  one  shipping  pier  1 ,600  feet  long  by  90  feet  wide.  We  also  have  a  storage  shed  on 
land  800  b^  160  feet.  We  have  direct  connection  by  trolley  between  this  storage  shed 
and  the  shipping  pier.  We  have  also  built  an  uncovered  dock  about  2,000  feet  long. 
Our  total  output  will  be,  as  nearly  as  we  can  estimate,  180,000,000  ftiet  per  year. 

We  now  own  and  have  in  commission  four  steamers,  viz,  the  Georgetown^  Wacca- 
maWf  Katahdhf  and  Aragon,  with  an  average  carrying  capacity  of  1,500,000  feet  each. 
Owing  to  the  present  depth  of  the  water,  however,  over  both  the  outer  and  inner 
bars  we  are  only  able  to  load  these  ships  wnth  about  1,400,000  feet.  We  are  also  con- 
sidering the  pun^hase  of  the  steamship  RoAemcraig — length  of  keel,  340  feet;  beams, 
outside,  43  jfeet;  mean  draft,  16  feet;  carrying  capacity,  1,700,(X)0  feet  of  lumber. 
Of  course,  with  the  present  depth  of  water  she  could  carry  only  about  1,500,000  feet 
We  have  under  charter  at  the  present  time  twelve  schooners  with  an  average  capacity 
of  400,000  feet  each. 

During  the  month  of  April  we  shipixjd  13,000,000  feet  of  luml)er,  and  should  have 
Bhippe<l  15,000,(KK)  feet  tnis  month  but  have  l)een  unable  to  obtain  vessels  of  suffi- 
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dent  mpocity.  We  have  about  20,000,000  foi't  of  ]uml)er  in  Ht(K*k  at  the  present 
time,  wnereM  our  stock  Hh(»ul<I  nut  lie  more  than  7,000,000  feet,  the  acrumtilatiun 
hftving  wriBen  by  reason  of  inabiUty  to  Hecure  vessels  of  sufiicient  capacity  to  carry 
the  lumber  economically. 

We  have  been  considerably  inc<)nvenience<l  by  not  being  able  to  load  our  nteainerK 
to  their  full  capacity,  owing  to  lack  of  water  over  both  the  outer  1>ar  and  the  inner 
fafty,  and  I  hope  you  will  use  your  influence,  and  l>e  successful  in  your  effort,  looking 
toward  the  deepening  of  the  channel  from  this  (Nirt  to  the  Atlantic  Ocean. 
With  best  wishes,  I  am  yours,  very  truly, 

F.  S.  Fauk,  l*re»i<lent. 
Mr.  Rbii>  WniTi-^mi), 

Vniied  State*  Amntaut  Engineer. 


KBI'ORT  OF    ASHIHTANT    KN(iINRKK    HKII)    WIIITKORI). 

I'NITEn   StaTEH    F^NOINKl-Ui  OFFICE, 

(ieonjetnini,  S.  <\,  June  .iO^  V,H)2. 

Captain:  1  have  the  honor  to  rffx^rt  as  follows  on  improving  Winyah  Bay,  South 
OKrolina,  for  tincal  year  ending  June  .'tO,  1902: 

Under  contnict  with  K.  (J.  Kotw,  work  of  i-ouHtnurting  lM>th  the  North  and  the 
Soath  Jetty  was  carrie<l  on. 

SwL^  Jetty, — Twelve  thousan<l  8ix  hundreii  and  ninety  and  sixty-seven  one-hun- 
diedths  square  yanis  of  mattre^^  foundation  was  nunk  along  itn  northern  edge  where  a 
tendencyofundm'utting  the  regular  foundation  matrt^Hses  by  the  current  was  apparent, 
6^807.26  tons  of  l^lla^itsttme  Inking  used  to  hold  these  mattresses  firmly  on  the  bottom. 

On  mattresses  previously  suuk  on  the  axis  of  the  main  jetty,  8,080  tons  were 
distributed  over  their  surfaces  to  give  additional  weight. 

Sixty  thousand  four  hundred  and  eighty-two  and  forty-five  one-hundredths  tons  of 
large  or  superstructure  stone  were  pla<HHl  on  the  main  line  of  jetty,  extending  it  to  its 
seaward  end  2,548  fc^t,  or  U)  staticm  287  ■{-  2\\  making  its  total  length  21,051  feet  from  its 
flhoreward  end  on  South  Island  Iwach,  its  height  reaching  t^)  ordinary  high-wat4»r  level, 
except  the  last  5,000  feet,  which  has  settled  to  alnnit  low  wat<»r.  At  its  extreme  seaward 
end  a  mound  of  large  stone  was  built  up,  with  its  crest  about  12  feet  alx^ve  mean  low 
water.  At  this  time  the  mound  has  been  nearly  coni|>lete<l,  only  requiring  the  ])lacing 
of  some  additional  large  stone  to  somewhat  broaden  its  crest  and  strengthen  its  slopes. 

During  the  year  the  South  Jetty  was  extende<l  2,548  linear  feet  in  superstructure 
Bdilvard,  and  1,240  linear  feet  ot  superstructure  landwani  in  its  extension  to  the 
high-water  line.  On  this  landward  extension,  which  is  not  yet  completed,  the  crest 
of  the  jetty  is  approximately  10  feet  alwive  mean  low  wat4T,  with  a  width  of  10  feet. 

Owing  to  the  shallowness  of  the  water,  preventing  the  floating  of  the  heavier 
derrick  lighters  into  position  along  the  jetty,  stone  of  the  larger  class  could  not  be 
used  shoreward  nearer  than  station  34.  From  that  point  shoreward  ballast  or  smaller 
kind  was  substitute<l,  making  a  very  compact  shore  terminus  of  the  jetty,  and  of 
safiicient  strength  and  weight  to  resist  the  force  of  the  low  waves  ruiming  upon  the 
b^ich.  This  work  has  not  yet  l)een  comi)leted,  nnd  so  far  there  have  been  used  for 
this  purpose  during  the  year  5,91.3.97  tons  of  stone.  Four  thousand  eight  hundred 
and  sixty-seven  and  fifteen  one-hundre<lths  tt^ns  large  stone  were  used  between  sta- 
tions 42  '-\-  50  and  1 13,  filling  in  low  plaa»s  where  the  jetty  has  settled. 

Where  the  jetty  suiKjrstructure  was  built  up,  in  the  seaward  extension,  to  about 
mean  high-water  level,  some  placets  have  settled  and  stone  toppled  off  the  crest,  and 
the  jetty  will  have  to  l^e  raised  again  to  the  required  height  for  a  distance  of  alx)ut 
6,000  linear  feet. 

Total  amount  of  stone  used  on  the  South  Jetty  for  the  year  86,240.81^  tons,  and 
12,690.67  square  yards  of  mattresses. 

The  following  work  therefore  is  left  to  be  done  on  the  South  Jetty,  to  finish  it 
under  the  present  contract  and  in  accordance  with  existing  authorities:  Complete 
mound  at  seaward  end  of  jetty,  and  two  other  mounds,  one  on  the  jetty  at  the  south- 
em  end  of  the  Middle  Ground  channel,  and  the  other,  halfway  between  this  and 
the  extreme  seaward  end  of  jetty;  build  up  the  low  places  between  this  point  and 
where  the  crest  of  the  jetty  is  6  feet  above  mean  low  water;  complete  its  snoreward 
end  to  the  high-water  line  on  the  beach. 

North  Jetty. — This  was  extended  2,747  linear  feet  in  a  due  easterly  direction, 
parallel  to  the  South  Jetty,  tow^ard  its  present  adopted  seaward  terminal,  using  for 
this  purpose  39,059.84  square  yards  mattress  foundation,  and  36,205.37  tons  of  ballast 
stone,  and  41,9-38.03  tons  of  lai^e  or  superstructure  stone,  the  height  of  the  crest 
being  approximately  6  feet  above  mean  low  water. 

At  present  the  superstructure  reaclu^s  within  192  feet  of  the  jetty's  sea  terminal, 
which  is  at  the  outer  end  of  the  foundation  mattreeses. 
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At  this  outer  end  it  i?*  intended  to  erect  a  mound  similar  to  the  one  on  the  end  of 
the  South  Jetty. 

On  the  old  stonework  done  under  previous  contracts  12.882.03  tons  of  lai^ge  stone 
were  placed,  raij^inj:  this  old  portion  to  about  6  feet  above  mean  low  water,  from 
station  10  at  the  sand  beach,  2,575  feet  seaward,  to  station  35  —  75,  and  also  150  feet 
from  station  65  to  66   ■   50,  where  the  sand  was  washing  across  the  low  jetty. 

Total  tons  stone  use<l  for  the  year  91,025.43,  and  39,059.H4  suuare  yanls  of  founda- 
tion mattresses.  The  jetty  has  "a  total  length  of  11,139  linear  leet  from  itn  landward 
end  on  North  Island  to  the  outer  foundation  mattresses. 

Before  the  North  Jetty  is  linished  under  the  present  contract  and  existing  author- 
ities, it  will  Ihj  necessary  to  till  in  2,925  remainmg  feet  of  this  old  work  done  under 
previous  contracts,  complete  its  final  seaward  end,  and  erect  a  mound  at  this  point. 

In  placing  the  large  stone  in  cross  section,  it  was  so  arranged  as  to  make  the  crest 
as  sharp  and  the  slo|>es  as  steep  as  they  would  stand,  in  order  that  the  superstructure 
might  be  hurried  to  the  sea  terminal  of  the  jetty  as  rapidly  as  possible.  This  shaip 
crest  dfK'S  not  apply  to  the  shoreward  extension,  where  it  was  made  wider. 

There  was  placed' on  both  jetties  during  the  year  a  total  of  177,266.26  tons  of  stone  and 
51,750.51  square  yanls  of  mattresses.  A  dreiage  owned  and  operated  by  the  United 
States  continued  operations  on  the  North  Jetty,  the  Middle  Ground,  and  the  Sooth 
Jetty  channels,  without  the  service  of  which  ft  would  probably  not  have  been  poem- 
ble  to  maintain  suthcient  depth  to  accommodate  the  growing  commerce  of  the  port. 

The  dredge  removed  from  these  channels  a  total  of  16«,376.47  cubic  yards  of 
material — of  this  only  17,807.89  cubic  yards  were  taken  from  the  North  Jetty  channel 
proper.  As  was  exi)ected,  the  South  Jetty  channel  began  deepening  as  soon  as  the 
superstructure  of  the  South  Jetty  was  extended  farther  seaward,  and  the  North  Jetty 
channel  having  given  temporary  relief  while  this  shoaling  of  the  South  Jetty  chann^ 
was  going  on,  dredging  oiwrations  were  transferred  to  the  South  channel,  the  North 
l)eing  abandoneii.  There  was  no  work  done  on  the  shoal  within  the  bay  at  Beacon 
No.  1,  as  the  weather  did  not  prevent  the  dredge  working  on  the  South  Jetty  and 
Middle  Ground  channels  at  all  times. 

The  accompanving  tracing  made  from  the  annual  survey  of  the  entrance,  just  com- 
plete<l,  shows  a  ilepth  entirely  through  the  Middle  Ground  channel  of  not  less  than 
15  feet  at  mean  low  water,  as  the  present  project  for  this  work  requires,  but  needing 
a  great  deal  more  dredging  to  widen  and  deepen  it  in  a  suitable  manner  for  safe 
navigation;  but  the  controlling  depth  now  is  m  the  South  Jetty  channel,  where  a 
very  narrow  shoal  has  thrown  itself  across  it,  with  only  13.9  feet  at  mean  low  water. 
A  few  days*  work  of  a  dre«lije  would  verv  probably  remove  this  obstruction.  Unfor- 
tunately the  dredge  had  to  be  hauled  off  for  urgent  repairs  on  June  18.  ' 

Taking  all  things  into  consideration,  there  is  a  decided  improvement  shown  by  this 
year's  map  over  that  of  last  year,  and  while  the  one  for  last  year  indicated  a  con- 
trolling depth  of  12  feet  at  mean  low  water,  this  one  shows  a  depth  of  13.9  feet  at 
same  stage  of  tide. 

The  tracing  also  shows  the  apron  mattresses  sunk  «»n  the  north  side  of  the  South 
Jetty  to  prevent  undercutting. 

Of  the  total  amount  cxpende^l  outheentiri'  work,  SJ  per«vnt  was  for  maintenance 
and  91}-  per  cent  for  improvement. 

S'ery  respectfully,  y»)ur  olx*<iient  S4*rvant,  Reid  Whitpord, 

Assistant  Engineer, 

(apt.  J.  ('.  Sankokd. 

f  'nrjut  of  Kii(/in*rnt. 

IMPKOVKMENT  OF  SANTKK  RIVER,  SOl'TH  CAROLINA. 

No  work  was  done  diirint^  the  year  except  eare  and  maintenance  of 

plant. 

*  *  *  *  *  *  * 

It  is  proposed  to  apply  the  allotment  to  be  made  from  the  new 
appropriation  to  widenmof  and  deepening  the  Esthen'ille-Minim  Creek 
Canal  in  accordance  with  the  project  and  to  keeping  the  Santee  River 
proix?r  clear  of  snags. 

July  1,  15)01,  iKilamt*  nnexjx^ndeii 939.00 

June iJO,  liH.)2,  amount  exiH*nde<l  iluriu^ liseal  year 38.00 
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For  this  improvement  the  following  appropriations  have  been  made: 


By  act  of  ConCTese — 

Approved  March  3,  1881  ...  $22,000 

P&aeed  August  3, 1882 20,000 

Approved  July  1 5, 1884 15, 000 

Approved  August  5, 1886. . .  18, 750 

Of  Augustll,  1888 24,000 

ApprovedSept«mberl9,1890  :^,  000 


Bv  ac't  of  Congress — 

Approved  July  13,  1892 $30, 000 

Of  August  18,  1894 40,000 

Passed  June  3,  1896 48, 000 

Approved  March  3,  1899 ...  20, 000 


Total 267,750 

Total  expenditures,  Including  June  :^,  1902,  $267,750. 


lOMMERCIAh   STATISTIC>«,  1901, 
*  *  * 


Articles. 


OrTWARI)  FREIGHTS. 


Naval  stores 
CottOD 


Lumber,  timber,  and  cord  wood. 

RIee  and  rice  flour 

Fish,  game,  and  vegetables 

Biisceiianeous 


Totol 187,375 

INWARD  FREIGHTS.  !' 


Tons. 

Value. 

20,000 

$334,000 

775 

152,500 

140,000 

316,000 

26,000 

120,000 

60 

2,500 

350 

34,000 

Miscellaneous. 


17,000 


959,000 
850,000 


Grand  U)tal l    204, 375 


1,809,000 


The  following  letter  regarding  the  commerce  of  the  river  and  canal  has  been  fur- 
nished by  Mr.  Louis  H.  Ehrich,  of  Georgetown,  S.  C : 

Dear  Sir:  I  he^  to  hand  you  herewith  statement  of  statistics  for  Santee  River  for 
the  past  year,  which  I  hope  you  will  find  in  order.  The  past  year  was  a  very  dia- 
ajstrous  one  for  all  who  engage<l  in  agricultural  pursuits;  in  consequence  of  excessive 
rains  the  crops  of  all  kinds  were  the  poorest  in  twenty  years.  This  will  account  for 
the  la^e  falling  off  in  this  statement  as  compared  with  my  last.  The  timber  interest 
alone  flourished,  and  will  continue  to  increase  until  the  maximum  (juantity  that  can 
be  drifted  to  Georgetown  has  been  reached.  Georgetown  will  this  year  probably 
ship  more  manufactured  lumber  than  any  port  on  the  South  Atlantic  coast,  and  a 
gooa  proportion  of  this  will  come  from  the  Santee  River.  A  new  line  of  steamers 
will  be  put  on  during  the  summer,  two  boats  having  already  been  purchased  that 
will  very  much  increase  the  tonnage,  as  they  will  ply  higher  up  the  river  than  any 
of  the  steamers  now  reach.     Further,  I  remain, 

Yours,  truly,  Louis  S.  Ehrich. 

RsiD  Whitpord,  Esq., 

United  States  AssisUmt  Engineer. 

Lixt  of  vessels  plying  on  Santee  River ^  South  Carolinay  during  calendar  year  1901. 


Name. 


Character. 


Length. 


Jno.  M.  Cole I  Side-wheel  steamer. . 

Frank  SesBoms Stem-wheel  steamer 

Janie I  Screw  tug 

Otto do 

Pender do 

Etta ,  Sloop 

Flora  Temple ' do 

WeOo 

Hugh 

Clipper 

U'ila 

Liza  Jane 

Eutaw 

Willie 

Loretta 

Gardinia 

Pelican 


Schooner 

do 

Sloop 

v//Ao'^v "//.'.'.'.'.'.'.'. 

Side- wheel  steamer. . 

Yacht 

do 

Stem-wheel  steamer 
Yacht 


Feet. 
180 

86.6 

42.8 

31.3 

52.7 

47 

34.8 

44 

47.6 

31 

31 

40.8 
156 

40 

40 

75 

30 


Breadth.  I  Depth. 


Feet. 
39.6 
22.8 
10.5 
11.2 
14.9 
11 

12.8 
13.7 
14.2 
11 
10 

12.6 
29.8 

9 

9 
12.6 

7 


Fe^. 
5 

3.6 
4.5 
3.7 
3.4 
3.3 
8.3 
4.3 
3.4 
2.9 
2.5 
4.9 
7.8 
4 
3 

3.2 
2.5 


Draft, 
loaded. 


Feet. 
4.5 
3 


8 
3 
4 
3 
2 
2 
4 
7.4 


Gross 
tonnage. 


318 

79 

17 

10 

28 

8 

7 

18 

14 

10 

8 

17 

547 

6 

7 

34 
3 
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N  6. 
IMPROVEMENT  OF  WATEREE  RIVER,  SOUTH  CAROLINA. 

No  work  was  done  during  the  year  except  care  and  maintenance  of 
plant.     The  expenditures  were  ^12.87. 

The  river  and  harbor  act  approved  June  13,  1902,  appropriated 
$27,000  for  iuaproving  the  Santee,  Wateree,  and  Congaree  rivers. 
*  *  *  As  the  above  river  and  harbor  act  provides  for  a  prelimi- 
nary examination  of  the  Wateree  River  with  the  proviso  that  ''until 
further  action  by  Congress  improvement  on  said  river  is  suspended," 
no  further  work  will  be  done  on  the  rivcu*  until  Congress  so  orders. 


Mrmey  statement* 

July  1,  1901,  balance  unexpended 

June  30,  1902,  amount  expended  during  ti^cal  year  . 


$632.28 
412. 87 


July  1,  1902,  balance  unexpendeil . 
July  1,  1902,  outstanding  liabilities 

July  1,  1902,  Imlance  available 


219. 41 
27.00 


192. 41 


For  this  improvement  the  following  appropriations  have  been  made: 

Bv  act  of  Congress — 

Approved  March  3,  1881 $8, 000 

Passed  August  2, 1882 15,000 

Approved  July  5,  1884 5, 000 

Approved  August  5, 1886 7, 600 

Of  August  11,  1888 12,000 

Approved  September  19, 1890.  12,500 


By  act  of  Ck)ngrei 

Approved  July  13,  1892 $2, 500 

Of  August  18,  1894 2,500 

Passed  June  3,  1896 5,000 

Approved  March  3,  1899 2, 500 


Total 72,500 

Total  expenditures,  including  June  30,  1902,  $72,280.59. 


COMMERCIAL  STATISTICS,    1901. 
«  «  « 


Articles. 


OrXWARD  FREIGHTS. 


Timber. 


Tons. 


Value. 


10,417        «50,0(O 


Lift  of  vessels  plying  on  Wateree  Rivera  South  Carolina,  during  calendar  year  1901. 


Name. 


Charac!ter. 


Janie 


Screw  tug. 


Length. 

Breadth. 

Depth. 

Fed. 
4.6 

Feet. 
42.8 

F^et. 
10.6 

Grofls 
tonnage. 


17 
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N  7. 
IMPROVIN(;  CONGAREE  RIVER,  SOUTH  CAROLINA. 


No  work  was  done  during  the  3'ear  except  care  and  maintenance  of 
plant.     *     *     * 

The  river  and  harbor  act  approved  June  13,  1902,  appropriated 
$27,000  for  improving  the  Santee,  Wateree,  and  Congaree  rivers. 
*  *  *  It  is  proposed  to  expend  the  available  balance  and  allotment 
to  be  made  from  the  above  appropriation  in  keeping  the  river  clear  of 
snags;  in  making  a  survey  of  the  shoals  to  determine  their  present 
condition,  with  a  view  to  revision,  if  found  necessary,  of  the  estimate 
for  completing  the  project,  and  to  deepen  and  widen  the  channel  to  the 
dimensions  contemplated  by  the  project,  so  far  as  funds  will  permit. 
*  *  ^  *  *  *  * 

Mcmey  f<fafement, 

July  1,  1901,  balance  unexpended $326. 18 

June  30,  1902,  amount  expended  during  liecal  year 27. 00 

July  1,  1902,  balance  unexpended 29^).  IH 

For  this  improvement  the  following  appropriations  have  been  made: 

By  act  of  Congress — 

Approved  August  5,  1886 $7, 500 

Of  August  11,  1888 7,500 


Approved  September  19,  1890 5,000 

n  Augi 
Passed  Junes,  1896 2,000 


Approved  July  13,  1892 5, 000 

Of  August  18,  1894 4,000 


Total 31,000 

Total  expenditures,  including  June  30,  1902,  $30,700.82. 

COMMERCIAL   STATISTICS,   1901. 
*  *  *  »  »  *  * 


Articles. 


OUTWARD  FREIGHTS. 

Timber 


Value. 


14,583         $70,000 


There  were  no  vessels  plying  on  the  Congaree  River  during  the  calendar  year. 


N  8. 

IMPROVEMENT  OF  CONGAREE   RIVER,   SOUTH   CAROLINA,    FROM 
GERVAIS  STREET  BRIDGE,  COLUMBIA,  TO  GRANBY. 

Work  of  building  the  lock  and  abutment  under  the  contract  approved 
October  20,  1900,  with  the  Evansviile  Contract  Company  was  con- 
tinued.    *    *    ♦ 
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The  work  was  seinoiisiy  dela3ed  by  numerous  freshets,  and  a  waiver 
of  the  original  time  limit  for  completion,  January  80,  1902,  was 
authorized  by  the  Department  January  11,  1J)02.  The  four  leaves  of 
the  steel  lock  gates  were  built  and  are  ready  to  be  plaeed.  Plans  and 
specifications  for  876  feet  of  Chanoine  movable  dam,  without  navigable 
pass,  to  extend  from  the  lock  to  the  abutment,  were  complett^T  and 
submitted;  and  the  plans  were  approved  June  28,  1902. 

For  details  of  the  work  reference  is  made  to  the  app<^nded  report  of 
Assistant  Engineer  W.  A.  Leiand,  who  has  l)een  in  load  <*harge  of  the 
work  throughout  the  year. 

The  sundry  civil  act  approved  June  28,  1902,  contains  the  following 
item: 

Imp^rovin^  Oongaree  River,  South  (-arolina:  For  c*ompletinj]:  iinproy^nnent  from 
Gervais  Street  Brid^,  Columbia,  to  Granby,  fifty  thouMuid  dollare. 

It  is  proposed  to  expend  the  available  Iwlance  in  completing  the  lo<*k 
and  movable  dam  and  in  clearing  the  channel  Ix^tween  the  lock  and 
dam  and  Columbia  of  l)owlders  and  oth(»r  ol)structions. 

Money  Htati'inenf, 

July  1,  1901,  balance  unexpended $183, 742. 47 

Amount  appropriated  by  sundry  civil  a(!t  ai)pr<)ve<l  June  28,  1902 50, 000. 00 

23:^,  742.  47 
June  30,  1902,  amount  expende<l  during  liHcal  year 40, 3 1 9. 35 

July  1,  1902,  balance  unexpendeil 193,423.12 

July  1,  1902,  outstanding  liabilities 11,872.09 

July  1,  1902,  l)alance  available 181,r>r)0.43 

July  1,  1902,  amount  covered  by  uncompleteil  rontracb^ 48, 1 77. 27 

Amount  and  date  of  all  appropriations  for  this  work  are  its  follows: 

By  act  of  Congress — 

Approved  March  3,  1899 1^50,000 

Approve<l  June  6,  1900 100,000 

Approved  March  3,  1901 50,000 

Approved  June  28,  1902 50,000 

Total 260,000 

Total  expenditures  to  Jime  30,  1902,  $56,576.88. 


LIST  OP  CONTRACTS  IN   FORCB. 


Contract  for— 


(k)ii«tnicting     lock     and 
abutment. 


Name  of  contractor. 


Date  of  ap- 
proval. 


Date  of  Ih.»- 
ginning. 


The    EvanMville   Contract     Oct.  20.  1900     Nov.  'J9,  1900 
Co. 
Steel  and  cast-iron  mem-     New  Jersey  Foundry  and  ;  Aug.  10. 1901 
berH  for  four  lock  gates,        Machine  Co. 
wedge  bolts,  etc. 


Aug.  10,  1901 


Date  of  com- 
pletion. 

aJan.  30. 1902 
«Oct.    9.1901 


'1  Time  limit  waived. 


There  is  at  present  no  navic^tion  on  this  portion  of  the  river,  but  it  is  reported  that 
one  or  more  steamboats  will  be  put  on  within  a  few  months. 
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REPORT  OF   MR.  W.   A.  LELAND,  ASSISTANT   ENGINEER. 

Columbia,  S.  C,  June  SO,  1902. 

Captain:  I  have  the  honor  to  submit  the  following  annual  report  of  work  done  on 
Ck>ngaree  River,  from  Gervais  Street  Bridge,  Columbia,  to  Granny: 

At  the  beginning  of  the  fiscal  year  the  Evansville  Contract  Company  had  installed 
most  of  the  plant  necessary  to  build  the  lock  and  abutment  ana  had  very  nearly 
completed  the  cofferdam  around  the  lock  area.  A  small  amount  of  earth  and  rock 
excavation  had  been  removed  and  a  part  of  the  embankment  finished. 

Lock. — The  cofferdam  around  the  lock  site  was  completed  July  11,  1901,  and  work 
of  blasting  and  removing  rock  from  the  lock  area  was  started  «fuly  26  and  was  car- 
ried on,  with  many  interruptions  from  freshets,  until  December,  when  3,612  cubic 
yards  had  been  removed,  practically  finishing  this  portion  of  the  work.  The  upper 
and  lower  guide  cribs  to  lock  were  completed  and  filled  with  stone.  Concrete  work 
on  the  lock  commenced  in  De<;ember,  when  a  portion  of  the  lower  wing  wall  was 
built.  Frequent  freshets  delayed  further  work  of  this  character  until  May,  1902, 
when  work  was  started  on  the  upper  ends  of  both  lock  walls.  About  75  feet  of  both 
walls  have  been  completed  and  an  additional  20  feet  of  both  walls  built  up  5  feet 
from  lock  floor. 

The  plant  for  mixing  and  placing  concrete  was  fully  described  in  last  annual  report, 
and  has  been  used  as  described,  except  that  a  traveling  derrick  working  between  the 
lock  walls  was  substituted  for  the  trestle  along  walls  of  lock. 

Abutment. — Work  was  started  on  the  abutment  cofferdam  March  13,  1902,  and  the 
abutment  was  completed  May  20,  except  the  earth  filling  between  wing  walls,  which 
was  placed  in  June.  The  face  of  this  abutment  is  about  flush  with  the  low-water 
line  of  the  river,  and  the  walls  extend  back  70  feet  into  the  bank  and  rest  on  bed 
rock  7  feet  below  water.  The  space  between  the  walls  was  filled  with  clay  and  sand, 
except  along  the  lower  wing  wall,  where  loose  rock  was  piled,  forming  a  blind  drain 
to  openings  left  in  the  walls  for  drainage. 

The  items  of  work  <lone  on  this  contract,  with  contract  prices  and  totals  of  quan- 
tities and  payments  under  it,  are  given  in  the  following  table: 


Kind  of  work  and  ma- 
terial. 


Price. 


Earth  excavation 80.44  per  cubic  yard 

Embankment ;  $0.59  per  cubic  yard 

Rock  excavation 83.96  per  cubic  yard 

Timber  in  permanent  con- 
struction. 

SheatbinR 

Stone  filling !  81.58  per  cubic  yard 

Puddle i  82.96  per  cubic  yard 

Concrete 87 


840perM,B.M 
835  per  M,  B.  M 


Bolt  holes  in  masonry. 
Total 


80.50  per  linear  foot. 


Done  prior  to  July  1, 
1901. 


'  Quanti- 
I      ties. 


1,304 

743 

50 


Cost. 


8573. 76 
438.37 
198.60 


1,210.13 


Done  after  July  1, 
1901. 


Quanti- 
ties. 


3,746 

265 

3,582 

69,920 

2,030 
837 
102 

2,128 
23 


Cost. 


81,647.80 

156.35 

14,184.72 

2,796.80 

71.06 

1,322.46 

SOI.  92 

14,896.00 

11.50 


35,388.60 


Work  by  hired  labor. — Bids  for  steel  members  of  lock  gates  were  opened  June  29, 
1901,  and  contract  was  awarded  the  New  Jersey  Foundry  and  Machine  Company. 
This  company  was  exceedingly  slow  in  fumisning  the  material,  and  the  work  of 
assembling  the  parts  was  delayed  until  January  28,  1902.  A  blacksmiths'  shop  was 
built  in  the  meantime  and  fitted  with  tools,  forges,  etc.,  to  do  the  assembling  and 
riveting.  This  shop  was  made  large  enough  to  be  used  as  a  general  storehouse  when 
the  lock  is  in  operation.  A  derrick  for  handling  the  gate  members  was  built  between 
the  shop  and  the  railroad  track.  The  beams  and  heel  posts  of  leaf  No.  1  were 
assembled  January  28,  1902,  and  all  of  the  sheets  had  been  drilled  and  riveted  in 
place  and  bock  braces  riveted  to  beams  and  gusset  plates  by  the  end  of  February. 
Each  of  the  subsequent  leaves  was  completed  in  about  three  weeks.  The  lever  arms 
for  operating  the  gates  are  yet  to  be  built.  The  valves  for  filling  and  emptying  the 
lock,  furnished  by  the  New  Jersey  Foundry  and  Machine  Company,  were  all  from 
one-fourth  to  three-eighths  inch  longer  than  shown  on  plans  and  were  chipped  to  the 
re<]uire(l  dimensions  here  by  the  Government  blacksmith,  and  the  contractors  were 
cljarge<l  with  the  actual  expense  of  this  work. 

Respectfully  submitted. 

\V.  A.  Lkland, 
AHistKtant  Engineer 
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Ng. 

IMPEOVEMENT  OF  THE   INLAND  WATERWAYS   BETWEEN    CHARLES- 
TON  HARBOR,  SOUTH  CAROLINA,  AND  OPPOSITE  Mt<:!LELLANVlLLE. 

Mfm^y  statement. 

Amount  appropriated  by  river  and  harbor  act  approval  June  13,  1902. .  $50, 000. 0(> 
July  1,  1902,  balance  unexpended 50, 000.  (X) 

Amount  (estimated )  required  for  completion  of  existing  project 75, 290. 00 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  ending  June  30, 

1904,  in  addition  to  the  balance  unexpended  July  1 ,  1902 50, 000. 00 

Submitted  in  compliance  with  requiremen  ts  of  sundry  civil  act  of  June 

4,  1897. 


N  lo. 
IMPROVEMENT  OF  HARBOR  AT  CHARLESTON,  SOUTH  CAROLINA 

No  work  was  done  on  the  jetties. 

The  sea-going  suction  dredge  CharU^stan  worked  from  the  begin- 
ning of  the  year  until  August  6,  and  from  November  9  to  March  20. 
The  somewhat  similar  dredge  Cave  Fear  worked  from  December  3  to 
the  end  of  the  fiscal  year,  and  the  dredge  Winyah  Bay  worked  for 
about  one-half  day  on  November  27.  The  total  amount  of  material 
removed  during  tne  year  was  256,896  cubic  yards.  Whenever  weather 
permitted  the  drec^es  worked  on  the  outer  bar.  Here  174,968  cubic 
yards  were  removed  from  the  eastern  channel  and  19,958  cubic  yards 
from  the  old  channel  in  prolongation  of  that  between  the  jetties  (main- 
tenance). The  work  in  the  eastern  channel  was  directed  towaixl 
widening  this  channel  mainly  toward  the  southward,  so  as  to  give 
better  entrance  width  and  place  its  axis  in  a  position  where  it  could 
be  conveniently  lighted  bv  range  lights  for  the  use  of  regular  steam- 
ship lines.  As  none  of  these  steamships  draw  over  20  feet,  the  dis- 
tance between  the  21-foot  curves  was  first  increased.  It  is  now  about 
450  feet.  The  range  lights  were  erected  in  June  and  first  lighted  on 
June  30.  The  materialremoved  was  largely  soft  mud,  much  of  which 
was  lost  in  the  overflow,  and  the  cuts  were  necessarily  very  short,  for 
both  of  which  reasons  the  number  of  yards  removed  is  comparatively 
small.  The  24-foot  entrance  channel,  which  is  now  being  widened  to 
the  southward,  has  maintained  itself  well,  the  least  depth  being  now 
24.2  feet  at  mean  low  water  (the  mean  range  of  tide  is  about  5.2  feet). 
Work  on  the  inner  shoal,  near  the  inner  entrance  to  the  jetty  channel, 
has  been  done  only  when  storms  made  it  impossible  to  work  on  the 
outer  bar.  From  this  shoal  61,970  cubic  yards  were  removed.  The 
accompanying  map  of  survey  shows  that  there  is  now  a  least  dep£li  of 
26  feet  through  this  shoal,  a  gain  of  2  feet  since  last  year's  report. 
The  26-foot  depth  now  extends  from  the  city  wharves  to  the  ocean, 
except  for  about  3,000  feet  on  the  outer  bar,  where  the  least  depth  is 
now  24.2  feet. 

Under  the  contract,  approved  January  15,  1901,  with  the  Peters- 
burg Iron  Works  Company  for  the  construction  of  ti  large  seagoing 
suction  dredge,  at  a  cost  of  ^144,3ou,  the  contract  time  for  completion 
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being  November  24, 1901,  the  work  has  continued  slowly.  At  the  end 
of  the  year  the  hull  was  about  85  per  cent  completed,  and  should  be 
ready  for  launching  in  July,  1902.  The  pumps,  pumping  engines,  and 
boilers  had  been  completed,  but  not  installed.  The  propelling  engine, 
shafting,  etc.,  were  about  69.6  completed,  not  counting  installation. 

The  dredge  as  a  whole  was  about  70.3  per  cent  complete. 

*  '  »  »  »  »  »  * 

In  view  of  the  beginning  of  work,  under  extensive  plans,  on  the  new 
naval  station  at  Charleston,  it  is  important  that  an  entrance  channel 
not  less  than  26  feet  deep  at  mean  low  water  and  600  feet  wide,  as  con- 
templated by  the  project  referred  to  in  the  appropriation  last-named 
above,  shouJd  be  obtained  as  quickly  as  possible  consistent  with  proper 
economy.  An  estimate  of  $100,000  for  work  under  the  26-foot  project 
is,  therefore,  submitted  below,  as  well  as  an  estimate  of  $25,000  for 

maintenance. 

*  »  »  *  *  »  » 

Money  statements, 

26-FOOT    PROJECT. 

July  1,  1901,  balance  unexpended $172,612.86 

Amount  appropriated  by  sundr\'  civil  act  approved  June  28,  1902 60, 000. 00 

222, 612.  86 
June  30, 1902,  amount  expended  during  fiscal  year 64, 870. 53 

July  1,  1902,  balance  unexpended 167,742.33 

July  1,  1902,  outstanding  liabilities 4,309.97 

July  1,  1902,  balance  available 153,432.36 


July  1,  1902,  amount  covered  by  uncompleted  contracts 96, 780. 00 


Amount  (estimated)  required  for  completion  of  existing  project 158, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1904,  in  addition  to  the  balance  unexpended  July  1,  1902 100, 000. 00 

Submitted  in  compliance  with  requirements  of  sundrv  civil  act  of  June 

4,  1897. 

21 -FOOT   PROJECT. 

July  1,  1901,  balance  unexpended $17,144.65 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  1902  . .    46, 000. 00 

62, 144. 65 
June  30,  1902,  amount  expended  during  fiscal  year 17, 144. 65 

July  1,  1902,  balance  unexpended 46,000.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1904,  in  addition  to  the  balance  unexpended  July  1,  1902 25, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  ci\nl  act  of  June 
4,  1897. 

For  this  improvement  the  following  appropriations  have  been  made: 


By  act  of  Congress — 

Approved  June  18, 1878. .  $200, 000 

Approved  March  3,  1879.  200, 000 

Approved  June  14,  1880. .  170, 000 

Approved  March  3,  1881.  175,000 

Passed  August  2, 1882 300, 000 

Approved  July  5,  1884. . .  250,  000 

Approved  August  5, 1886.  187, 500 

Of  August  11,  1888 350,000 

Approved  Sept.  19, 1890. .  370, 000 


Bv  act  of  Congress — 

Ap[)roved  July  13,  1892 . .  $226, 000 

Approved  March  3,  1893.  750,000 

Approved  August  18, 1894 .  450, 000 

Approved  March  2,  1895  .  500, 000 

Approved  June  6,  1900. . .  220, 000 

Approved  June  13,  1902. .  45, 000 

Approved  June  28, 1902. .  50, 000 


Total 4,442,500 

Total  expenditures  to  June  30,  1902,  $4,239,757.67. 
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LIUT  OF  CONTRACTO  IN    FOBCB. 


Contract  for— 


Name  of  contractor. 


Constructing  wooden  hull     Petersburg  Iron  Works  Co. 
seagoing  suction  dredge 
complete. 


Date  of 
approval. 


Jan.  15,  1901 


Date  of      '     Date  of 
beginning,     completion. 


Jan.  81,1901 


a  Nov.  24, 1901 


o  Time  limit  waived. 


Emergency  coTUracU, 


Contract  for— 

Name  of  contractor. 

Date  of 
contract 

Date  of      '      Date  of 
beginning,      completion. 

Berth  for  dredge,  storage 

Dec.    1,1901 

Jan.   14,1902 
Mar.  25. 1902 

Dec.     1.1901  !  Sept.    1,1902 

Jan.  16,1902  ,  Jan.  22,1902 
Mar.  26,1902  |  Oct.   26,1902 

1 

for  coal,  storeroom,  and 
labor  for  handling  coal. 
Schooner  load  of  coal 

do 

New  River  coal 

do 

COMMERCIAL  OTATI8TIC8. 
[Does  not  include  trade  between  Charleston  and  other  points  in  same  collection  district] 

ArrivaU  and  clearances  of  vessels  and  commerce  at  CharlestoUy  S,  C,  from  January  t 

to  December  Sly  1901. 


Arrived 
Cleared 


Foreign  ports. 

Coastwise.  

American  vemelo. 


Tons. 


789,279 
190,677 


C^w.  ,  No. 


20,578       17 
2,058  I    10 


Ton.s.  '  Crew. 


Foreign  vessels. 


No. '    Tons. 


4.494    161   69 
2,789    114  !  23 


101,810 
28,880 


Crew. 


1,581 
468 


Total. 


a  Of  these.  16  vessels  (tonnage  34,127),  with  crews  numbering  422,  were  foreign. 
bOt  these,  62  vessels  (tonnage  107,879),  with  crews  numbering  1,509,  were  foreign 

Coastwise  vessels  arc  not  required  to  enter  or  clear. 

Commerce  (foreiffn)y  1901, 

Value  of  exports $3,767,625.00 

Value  of  imports 1,509,132.00 

Duties  collected 29,838.31 


Commerce  through  Charleston  IlarhoT,  ocean  entrance, 

[Calendar  year  1901.] 
IMPORTS. 


Articles. 


Brimstone 

Muriate  of  potash . 
Kainit 


Nitrate  of  soda 

Sulphate  of  potash. 
Guano  


Sulphate  of  ammonia 

Manure  salt 

I^tes 

Tankage  (blood  and  garbage) 

Pishscrap 

Manipulated  fertilizer 

Cotton,  upland 


Tons  of  ' 

2.000 
pounds. 


Value. 


1 

1.112 

S26.668 

0.836 

273,440 

78.380 

658,892 

13,390 

669,600 

(kiO 

29,040 

800 

16.701 

1,001 

97.177 

7.404 

96.252 

101,221 

651,867 

3.800 

76.011 

9,690 

163,587 

3,712 

48,2fi0 

1,215 

20H.9H0 

i 
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Comment  thmugh  Uuirlatim  Iliirhur,  ucani  eiUnma — Coutiuued. 

I M  IH>R'n;— Continued. 


Altlcl* 

1  Ton*  of 

V.Jue. 

'     106  0B7 

:::::::::::::    J^ 

1,V>,  IW 

"■"••" 

1 

iii 

l.itno 
11,900 

Pbom**!.' rt-'k- 

sr'-'"""™'" 

8fi;ilT 

g|MOnS*-l-                                 ,       

2,5fio,nDO 

Sf!!f 

»:;; 

These  commercial  statistics  do  not  ini;lude  a  lar^  port  of  the  business  of  Charles- 
ton which  is  done  by  the  railroadg,  nor  do  they  include  the  i^ominerce  paaninK  over 
the  rivere  which  enter  the  harbor,  nor  over  the  inland  routen  to  the  North  and 
South.  The  commert-e  1o  and  from  Charleston  through  Wappoo  Cut  alone  amount^ 
to  177,320  tons,  valued  at  (2,732,600,  in  the  calendar  ;ear  1001. 

Theiwular  lines  of  steainships  established  between  this  and  other  portfl  compriee 
ft  total  of  15  steamshipe,  of  which  7  have  been  added  during  the  past  fiscal  year. 


Unitrh  States  Enoinbbb  Oftice, 

Vharktlou.  ,V.  C,  June  SO,  190S. 

Captais;  I  have  the  honor  t<'  unbmit  the  following  annual  report  for  Charleston 
Harbor,  South  Carolina: 

Surveys  of  the  outer  channels  were  inado  Oc'lober  21  and  24  1901.  Soundings 
beyond  the  jettv  ends  were  taben  November  7,  9,  13,  and  De<^emmr  19,  1901.  The 
eastern  channel  was  surveved  a^n  November  26.  A  few  soundings  were  taken 
near  the  bell  buov  in  the  ofd  channel  December  24  to  determine  progress  of  dredg- 
ing. The  inner  shoal  was  sounded  December  27,  1901 ,  to  January  6,  1902.  Sound- 
ings jost  beyond  outer  ends  of  jetties  were  taken  February  6-19  and  March  7,  the 
Iatt«r  being  in  the  eastern  channel.  The  eastern  channel  was  again  sounded  May  6 
and  24. 

The  annual  survey  covering  the  inner  shoal,  the  area  between  the  jettJee  and 
that  beyond  their  outer  ends,  was  made  between  April  25  and  June  17,  1902,  and 
eonndin^  were  taken  at  the  critical  point  of  the  esHtern  channel  on  July  3,  1902. 

The  dredge  Charleiton  worked  at  this  harljor  through  the  month  of  Jul);,  1901,  and 
until  AuKuet  8.  On  August  20  she  went  to  Winyah  Bay,  where  she  remained  work- 
ing in  the  place  of  the  dredge  Winyah  Bay  until  November  8.  She  then  resumed 
work  in  the  eastern  (channel  at  Ctiarleston,  and  continued  working  at  Charleston 
Harbor  until  March  20,  1902,  when  she  was  wain  sent  to  Winyah  Bay. 

The  dredge  Winyah  Bay,  which  had  been  loaned  to  Key  West  from  August  9  to 
November  22,  1901,  returned  to  Charleston  on  the  latter  date,  and  after  undergoing 
BNO  1902 74 
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some  repairs  was  sent  to  Jacksonville,  Fla.,  November  28,  by  order  of  the  Chief  of 
Engineers.     She  did  a  part  of  one  day's  work  at  Charleston  on  November  27. 

The  dreiige  Cape  Fear  arrived  at  Charleston  on  December  2,  and  with  the  exception 
of  a  few  days  for  minor  repairs  from  time  to  time  and  twenty  <lays  lost  on  account  of 
repairs  made  on  the  marine  railway  at  Jacksonville,  Fla.,  she  worked  continuously 
from  that  time  to  the  end  of  the  fiscal  year. 

The  work  of  these  dredges  has  been  directed  towanl  deepening  and  wi<loning  the 
channel  through  the  inner  shoal,  widening  the  eastern  channel,  and  maintaining 
the  old  entrance  channel. 

Recently  the  range  of  the  eastern  channel  has  been  changed  slightly  toward  the 
south,  and  has  been  lighted.  The  bghta  were  shown  first  on  the  evening  of  June  30, 
1902. 

The  following  quantities  have  been  removed: 


Name  of  dredge. 


Eastern 
chanoel. 


Inner 
8hoal. 


'  Mainte- 
nance. 


Charleston  . . 
Winyah  Bay. 
Cape  Fe^r . . . 


Cu.  yd*.  •  Cu.  yds. 
97.877  I      22,614 

503  ! 

76.588  ;      S9,356 


I 


Cu.ydtt. 


3,696 
16.262 


Total 174,968 


61,970 


19,958 


The  total  cubic  yards  moved  during  the  fiscal  year  by  all  dredges  was  256,896, 
making  the  total  remo\"ed  from  the  beginning  of  the  project  4,050,1^  cubic  yards. 

The  material  dredged  on  the  outer  shoal  has  beiui  largely  mud.  The  measured 
yardage  is  consequently  small,  as  this  material  settles  so  slowly  in  bins  that  much  of 
it  is  lost  in  the  overflow. 

There  is  shown  in  1902  a  channel  of  at  least  26  feet  depth  at  mean  low  water, 
through  from  the  harbor  to  the  ocean,  except  that  on  the  new  lighted  range  of  the 
eastern  channel  there  is  a  distance  of  about  3,000  feet  where  leas  than  26  feet  is 
shown.  The  area  of  over  26  feet  depth  in  this  eastern  channel  is  much  larger  than 
last  year.  A  24-f()ot  channel  is  shown  all  the  way  through  from  the  harbor  to  the 
ocean.  This  has  a  good  width  except  at  one  point,  where  dredging  to  widen  it  is 
now  in  progress.  The  old  entrance  channel  near  the  range  of  Sumter  light  and  8t. 
Philip's  Church  has  shoaled  somewhat,  and  less  than  19  feet  at  mean  low  water  is 
now  shown  there.  The  width  of  the  26-foot  channel  between  the  jetties  has  gener- 
ally increased.  At  a  point  about  one-half  a  mile  inside  of  the  jett)r  ends  the  northern 
shoal  shows  a  tendency  to  encroach  upon  the  channel,  and  it  is  narrower  at  this 
point  than  it  was  at  the  same  place  last  year.  The  width  between  the  26-foot  curves 
18  250  feet,  however,  while  last  year  it  was  only  200  feet  wide  a  short  distance  farther 
inside.    The  narrow  place  seems  to  have  moved  outward. 

The  area  between  the  channel  and  the  south  jetty  has  deepened  and  a  somewhat 
larger  area  of  water  over  18  feet  is  shown  than  on  tne  map  of  last  year.  There  is  no 
decided  change  in  the  depths  over  the  area  between  the  cnannel  and  the  north  jetty 
except  near  the  jetty  ends.  The  curves  between  the  jetties  and  near  their  outer 
ends  show  movement  seaward,  but  just  at  the  ends  of  the  jetties  very  little  movement 
is  shown.  The  exterior  slope  of  the  shoal  seems  to  have  become  steeper  at  this  jwint. 
The  curves  on  the  outer  shoal  have  moved  seaward  generally,  but  no  outward  move- 
ment is  shown  in  the  26-foot  curve.  The  area  of  less  than  12  feet  is  now  very  small, 
and  the  area  of  less  than  18  feet  on  the  main  portion  of  the  outer  shoal  is  smaller  than 
it  was  last  year  by  about  7  per  cent  of  the  larger  area.  The  area  less  than  21  feet  at 
low  water  beyona  the  jetties  and  between  the  prolongations  of  their  inner  edges  was 
153  acres  in  June,  1897,  144  acres  in  January,  1898,  and  129  acres  in  1902.  The  area 
less  than  18  feet  was  82  acres  in  1897,  77  in  January,  1898,  and  67  in  1902.  The  area 
less  than  12  feet  was  8  acres  in  1897,  6  in  1898,  and  less  than  1  acre  in  1902.  The  18 
and  21  foot  curves  north  of  the  eastern  channel  have  withdrawn  from  the  center 
line  of  the  channel,  due  to  dredging  in  this  channel,  and  thus  widening  the  channel 
for  these  depths.  In  the  case  of  the  18-foot  channel  this  increase  of  width  is  very 
marked.  We  have  now  a  21 -foot  channel  at  mean  low  water  which  is  nowhere  less 
than  450  feet  wide.  On  the  inner  shoal  there  is  no  lump  of  less  than  18  feet  shown 
in  the  area  between  the  old  lighted  range  and  the  new.  A  narrow  channel  of  not 
less  than  26  feet  at  mean  low  water  goes  through  this  shoal,  but  this  is  not  directly 
on  the  lighted  range. 

Respectfully  submitted. 

James  P.  Allen,  Am*Utnt  Englnrer. 

Capt.  J.  ('.  Sax  FORD, 

Cbrjut  of  Kngiiuteri^, 
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N    II. 

....    ROVEMENT  OF  WAPPOO  CUT,  SOUTH  CAROLINA. 

No  work  was  done  during  the  year,  no  funds  being  available. 
The  river  and  harbor  act  approved  June  13,  1902,  contains  the  fol- 
lowint"^  Up-    : 

Improving  Wappoo  Cut,  South  Carolina:  Continuing  improvement,  eight  thousand 
do  Harp. 

It  is  pr'-->osed  to  expend  the  above  appropriation  and  additional 
ap^     ^  a  recommended  in  widening  and  deepening  the  cut  across 

the  Ashley  River  bar  and  such  other  portions  of  the  channel  as  are 
now  defi^^i'*'^^.  in  width  and  depth,  and  in  maintaining  the  project  width 


*  * 


Money  statement. 


Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1902. . . 
July  1, 1902,  balance  unexpended 


$8,000:00 
8,000.00 


Amount  (estimated)  required  for  completion  of  existing  project 17, 500. 00 

Amount  that  can  l>e  profitably  expenaed  in  fiscal  year  ending  June  30, 
1904,  in  addition  to  the  balance  unexpended  July  1, 1902: 

For  works  of  improvement $10, 000. 00 

For  maintenance  of  improvement 3, 000. 00 

13,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

For  this  improvement  the  following  appropriations  have  been  made: 
By  act  of  Congress — 


Approved  March  3, 1881 $10,000 

Passed  August  2, 1882 10,000 

Approved  July  5, 1 884 3, 000 

Approved  Augiwt  5,  1886. . .      5, 000 

Of  August  11, 1888 5, 000 

Approved  September  1 9, 1890    10, 000 


i  By  act  of  Congress — 

Approved  July  13, 1892  ....  $10, 000 

I  Of  August  18, 1894 7,000 

Passed  June  3, 1896 2,500 

Approved  June  13, 1902 8, 000 


Total 70,500 

Total  expenditures,  including  June  30,  1902,  $62,500. 


COMMERCIAL  STATISTICS,  1901. 
»  *  * 


Fertilizers  — 

Cotton 

Vegetables — 

Rice 

Lumber 

Miscellaneous 


Total 


Articles. 


Tons. 


Value. 


23,260 
1,112 

10.300 
6,878 

64,770 

71,000 

$210,000 
609,900 
464,000 
344,000 
183,700 
921,000 

177,320 

2,732,600 

N    12. 

IMPROVEMENT  OF  THE  INLAND  WATERWAY  BETWEEN  CHARLESTON 

AND  BEAUFORT,  SOUTH  CAROLINA. 

*  *  «  »  «  «  « 

A  project  for  the  expenditure  of  the  above  appropriation  will  he 
sul)mitted  as  soon  as  practicable. 
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Money  statement. 

Amount  appropriated  by  river  and  harl)or  act  approved  June  13,  1902. .  $30, 000. 00 
July  1,  1902,  balance  unexi>ended 30,000.00 


Amount  (estimated)  required  for  completion  of  existing  project 31, 600. 00 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  ending  June  30, 

1904,  in  addition  to  the  balam^e  unexpended  July  1,  1902 20, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 

1897. 


N   13. 
IMPROVEMENT  OF  BEAUFORT  RIVER,  SOUTH  CAROLINA. 

No  work  has  been  done,  the  only  expenditures,  $3.95,  being  in  con- 
nection with  collection  of  commercial  statistics. 

The  river  and  harbor  act  approved  June  13,  1902,  contains  the  fol- 
lowing item: 

Improving  Beaufort  River,  South  Carolina:  For  maintenance,  two  thousand  dollars. 

It  is  proposed  to  expend  the  available  balance  and  additional  appro- 
priation recommended  in  making  a  survey  to  determine  condition  of 
the  channel  and  in  restoring  the  width  and  depth,  so  far  as  funds  will 
permit,  where  deterioration  has  occurred. 


Money  statement. 

July  1,  1901,  balance  unexpended $411.20 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13, 1902. . .      2, 000. 00 

2,411.20 
June  30,  1902,  amount  expended  during  fiscal  year 3. 95 

July  1,  1902,  balance  unexpended 2,407.25 


Amount  (estimated)  required  for  completion  of  existing  project 9, 000. 00 

.V mount  that  can  be  profitably  expenaed  in  fiscal  year  ending  June  30, 
1904,  in  addition  to  the  balance  unexpended  July  1, 1902: 

For  works  of  improvement $9, 000. 00 

For  maintenance  of  improvement 2, 000. 00 

11,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

For  this  improvement  the  following  appropriations  have  been  made: 

By  act  of  Congress — 

Approved  September  19,  1890 $12,500.00 

Approved  Julv  13,  1892 12,500.00 

Of  August  18,  *1894 5,000.00 

Passed  June3,  1896 1,000.00 

Approved  June  13,  1902 2,000.00 


Total 33,000.00 

Total  expenditures  to  and  mcluding  June  30,  1902,  $30,692.75. 
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COMMERCIAL  HTATIRTICS. 


Arrivals  and  ciearajicm  of  vettsels  and  amimerce  at  Beaufort,  *S'.  C ,  from  January  1  to 

December  31,  1901. 


ry^^^t.—.i 

1 

Foreign  ports. 

Total. 

Year. 

VyUUBLWint 

American  vessels. 

Foreign  vessels. 

No. 

17 
6 

Tons. 

Crew. 

No. 

Tons. 

Crew. 

No. 

7 
18 

Tons. 

Crew. 

No. 

21 
24 

Tons. 

* 

Crew. 

Arrived 

23,274 

8,897 

384 
129 

9,808 
24,384 

151 
407 

83,082 
33,281 

535 

Cleared 

536 

Value  of  exports $166,189.00 

Value  of  imports 136,639.60 


N  14. 

REMOVING  SUNKEN   VESSELS  OR  CRAFT  OBSTRUCTING  OR   ENDAN- 
GERING NAVIGATION. 

Nothing  has  been  done  during  the  year  bevond  an  examination  of 
the  "inland  passage"  between  Cnarleston  and  Beaufort,  S.  C,  to  de- 
termine whether  or  not  the  passage  was  obstructed  by  sunken  logs. 
A  few  sunken  logs  were  found,  the  amount  of  obstruction  being  com- 
paratively small.  The  ownership  of  the  logs  could  not  be  determined. 
The  logs  will  be  removed  when  the  plant  is  employed  on  other  work 
in  the  vicinity.  It  is  proposed  to  apply  the  balance,  $1,361.58,  from 
the  allotment  of  $2,000  made  April  26,  1900,  to  the  removal  of  such 
obstructions  of  this  kind  as  may  be  reported  and  to  securing  compli- 
ance with  the  law  regarding  obstructions. 


N  15. 

CONSTRUCTION  OF  SEAGOING  HYDRAULIC  DREDGES.      • 
DREDGE   FOR  IMPROVING    PASSES   OF   THE    MISSISSIPPI    RIVER. 

Plans  and  specifications  having  been  approved,  the  work  was  adver- 
tised July  4-August  13,  1901.  Contracts  with  the  William  R.  Trigg 
Company,  of  Richmond,  Va.,  for  constructing  the  hull  and  propelling 
machinery,  including  electric-light  plant,  for  $264,555,  ana  for  con- 
structing and  installing  the  pumping  machineiy,  for  $32,050,  were 
approved  October  28,  1901,  tne  time  limit  on  both  contracts  being 
February  28,  1903.  The  contracts  contemplate  the  construction  of  a 
steel  hull,  twin-screw  dredge,  260  feet  in  length  between  perpendicu- 
lars, 47i  feet  molded  beam  and  23  feet  molded  depth,  bin  capacity 
about  1,1^30  cubic  yards,  with  two  centrifugal  pumps  having  20-inch 
suctions. 

The  material  for  the  hull,  about  3,200,000  pounds  of  steel,  was 
promptly  ordered,  and  at  the  close  of  the  year  had  practically  all  been 
received.  Work  was  started  at  the  place  of  erection  November  4, 1901, 
on  the  supports  for  the  ways  and  dredge.  This  site  being  on  ground 
newly  built  up  by  material  dredged  from  the  river,  and  having  never 
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before  been  used,  a  large  amount  of  preliminary  work  was  necessary 
in  the  way  of  pile  driving  for  the  supports  and  of  erecting  an  electric 
traveling  cmne  to  handle  and  place  the  material.  The  latter  was  not 
completed  ready  for  use  until  nearly  the  end  of  June.  The  first  keel 
plate  was  laid  March  12,  and  the  first  shell  plate  placed  June  23.  At 
the  end  of  the  year  all  the  outer,  inner,  and  vertical  keel  plates, 
except  two  outer  and  two  vertical  plates,  were  in  place,  with  top  and 
bottom  keel  bars  and  floor  clips,  and  were  about  one-half  riveted. 
Five  frames  had  been  erected  and  4  strakes  of  midship  shell  plating. 
One  hundred  and  sixty  half  frames  and  floors  had  been  riveted  together 
ready  to  erect.  The  shopwork  on  a  large  quantity  of  material,  con- 
sisting mainly  of  frames,  floors,  deck  beams,  midship  shell  plating, 
main  and  lower  deck  plating  and  bulkheads,  had  been  completed.  For 
this  reason  rapid  work  in  erecting  is  hereafter  to  be  expected.  On 
July  11,  1902,  62  half  frames  and  141  deck  beams  were  in  place. 

Work  on  the  propelling  machinery  began  in  February,  1902,  and 
fair  progress  has  been  maae.  Work  on  four  boilers  began  in  June, 
1902,  and  on  June  30  they  were  about  28  per  cent  completed.  The 
pumping  machinery,  begun  in  April,  was  about  50  per  cent  completed 
at  the  close  of  the  year.  Counting  all  material  gotten  out  specially  for 
this  work  and  all  snopwork  done,  the  dredge  as  a  whole  was  about  33.8 
per  cent  completed. 

Money  statement. 

June  30,  1902,  amount  expended  during  fiscal  year $63, 897. 62 

July  1,1902,  outstanding  liabilities 15,713.30 


July  1,  1902,  amount  covered  by  uncompleted  contracts 210, 238. 50 


LIST  OP  COXTRACT8   IN    FORCE. 


Contract  for— 


Steel  hull  seaf^ing  auction  dredge 


withj>ropeIling  machinery  and 
t  pii 


iseagoi 

■opellii 
elec^c-iight  plant. 
Constructing    and    Inntalling 
pumping  machinery  for  seago- 
ing suction  dredge. 


Name  of  contractor. 


William  R.  Trigg  Co. . 


William  R.  Trigg  Co. 


Date  of  ap- 
proval. 


Oct.    28,1901 


.do 


Date  of  begin- 
ning. 

Nov.  30.1901 


.do 


Date  of  com- 
pletion. 


Feb.  28,1908 


.do 


DBEDOE   FOR   IMPROVING   CUMBERLAND   SOUND,  GEORGIA  AND   FLORIDA. 

Plans  and  specifications  having  been  approved,  the  work  was  adver- 
tised July  6-Augiist  14, 1902.  A  contract  with  George  A.  Gilchrest,  of 
Belfast,  Me.,  for  constructing  the  hull  and  propelling  machineiy,  the 
consideration  being  $124,250,  and  the  contract  time  for  completion 
being  August  5, 1902,  was  approved  November  2, 1901.  All  proposals 
for  constructing  the  pumpmg  machinery  were  rejected  as  exceasive, 
and  emergency  contracts  entered  into  with  Joseph  Edwards  &  Co.,  of 
New  Yoi*k,  for  constructing  the  pumps  and  pumping  engines  for 
$10,(XK),  and  with  the  Bath  Iron  Works,  Limited,  of  Bath,  Me.,  for 
constructing  the  remaining  pumping  machinery  and  for  installing  all 
for  $10,500,  the  time  limits  of  these  being  so  fixed  as  to  insure  the  com- 
pletion of  this  work  at  the  same  time  with  that  of  the  hull  and  propelling 
machinery.  The  contracts  contemplate  the  construction  of  a  wooden 
hull,  singlo-screw  dredge,  185  feet  in  length  between  perpendiculars. 
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40  feet  molded  beam,  and  20  feet  molded  depth,  bin  capacity  somewhat 
over  1,100  cubic  yards,  with  two  centrifugal  pumps  having  18-inch 
suctions. 

In  November  and  December,  1902,  the  keel,  shoe,  propeller  post, 
rudder  post,  stem,  and  apron  were  built.  On  account  of  the  failure 
of  certain  subcontractors  for  frame  timber,  the  contractor  was  obliged 
to  send  the  shipyard  foreman  in  January  with  a  gang  of  men  from 
Belfast  into  the  woods  to  cut  much  of  this  timber.  In  March  the 
afterbody  frame  was  erected  and  26  of  the  forward  body  frames. 
The  framing  was  completed  early  in  April.  On  March  11  a  schooner 
arrived  bringing  all  the  yellow  pine  required.  Much  progress  was 
made  on  the  joiner  work  during  the  winter.  At  the  close  of  the  year 
the  ceiling  was  completed,  outeide  planking  nearly  completed,  lower 
deck  completed,  main  deck  one-half  planked  and  calked,  bins  about 
one-half  completed,  afterhouse  about  one-half  completed,  forward 
house  about  one-fourth  completed,  foundations  for  main  engine  and 
windlass  pmctically  completed,  and  much  minor  work  done.  The  hull 
was  61. 1  per  cent  completed,  and  hull  and  propelling  machinery  together 
59.6  per  cent. 

Work  on  the  propelling  machinery  had  been  somewhat  delayed  by 
an  accident  at  the  foundry  and  by  a  strike  of  the  molders;  but  had 
nearly  kept  pace  with  the  hull  work.  The  boilers  were  well  advanced 
toward  completion. 

The  pumps  and  pumping  engines  had  been  completed  and  delivered. 

The  dredge  as  a  whole  was  57.7  per  cent  completed. 

Money  statement, 

June  30,  1902,  amount  expended  during  fiscal  year $61, 447. 81 

July  1,  1902,  outstanding  liabilities 13,265.27 

July  1,  1902,  amount  covered  by  uncompleted  contracts 82, 625. 00 


LIST  OP  CONTRACTS   IN   FORCE. 


Contract  for— 


Constructing  wooden  hull,  sea- 
going suction  dredge  and  con- 
structing and  installing  propel- 
ling machinery. 


Name  of  contractor. 


George  A.Gilchrest. 


Date  of  ap- 
proval. 


Nov.    2,1901 


Date  of- be- 
ginning. 


Dec.     5, 1901 


Date  of  com- 
pletion. 


Sept.  5, 1902 


EMEROBNCY   CONTRACTS. 


Contract  for— 


Constructing  pumping  engines 
and  dredging  pumps. 

Furnishing  certain  parts  of 
pumping  machinery  and  in- 
stalling all  pumping  machin- 
ery on  d  I  edge. 


Name  of  contractor. 


Joseph  Edwards  &  Co, 
Bath  Iron  Works 


Date  of  con- 
tract. 


Oct.    22,1901 
Dec.     2, 1901 


Date  of  be- 
ginning. 


Nov.    2, 1901 


Date  of  com- 
pletion. 


May  2,1902 


Depending  on  completion 
and  delivery  of  pumps 
and  engine,  Jos.  Edwards 
<&  CJo.,  above. 
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IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  EASTERN  GEORGIA;  OF 
INSIDE   WATER  ROUTE  BETWEEN  SAVANNAH,  (GEORGIA,  AND  FER-* 
NANDINA,  FLORIDA,  AND  OF  CUMBERLAND  SOUND,  GEORGIA  AND 
FLORIDA. 


REPORT  OF  CAPT.  CASSIUS  E.  GILLETTE,  CORPS  OF  ENGINEERS, 
OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1902, 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Savannah  Harbor,  Georgia. 

2.  Savannah  River  below  Augusta,  Geor- 

gia. 

3.  Savannah  River,  al>ove  Augusta,  Geor- 

gia. 

4.  Darien  Harbor,  Georgia. 

5.  Doboy  Bar,  Georgia. 

6.  Altamaha  River,  (jeorgia. 

7.  Oconee  River,  Georgia. 

8.  Ocmulgee  River,  Georgia. 


9.  Brunswick  Harbor,  Georgia. 

10.  Inside  water  route  between   Savan- 

nah,   Georgia,    and    Femandina, 
Florida. 

11.  Cumberland    Sound,     Georgia    and 

Florida. 

12.  Removing    sunken  vessels  or   craft 

obstructinpr  or  endangering  navi- 
gation. 


United  States  Engineer  Office, 

Sawannah^  Ga. ,  Judy  18^  1902. 

General:  I  have  the  honor  to  transmit  herewith  my  annual  report 
for  the  fiscal  year  ending  June  30,  1902,  upon  the  works  of  the  river 
and  harbor  improvements  in  my  charge. 
Very  respectfully, 

Cassius  E.  Gillette, 

Captain  of  Engvneers. 
Brig.  Gen.  (t.  L.  Gillespie, 

Chief  of  Engineers.,  U.  S.  A 


O  I. 


IMPROVEMENT  OF  SAVANNAH  HARBOR,  GEORGIA. 
OPEKATIONS   DURING    THE    FISCAL   YEAR   ENDING   JUNE   30,    1902. 

Work  during  the  year  has  been  entirely  for  maintenance. 

Dredging  operations  on  Tybee  knoll  were  begun  by  the  Govern- 
ment dredge  Cape  Fear  on  August  15,  1901,  and  continued  until 
November  29,  1901,  91,853  cubic  yards  of  material  being  removed. 

1177 


1178       REPORT   OF   THE    CHIEF   OF    ENGINEERS,   U.  S.   ARMT. 

Bids  for  dredging  in  the  lower  portion  of  the  harbor  were  opened 
September  16,  1901,  and  a  conti-act  made  October  9,  1901,  with  P. 
Sanford  Ross,  Incorporated,  at  14.9  cents  per  cubic  yard.  Work 
was  begun  December  16,  1901,  and  up  to  the  close  of  the  fiscal  year 
146,210.8  cubic  yards  of  material  had  been  removed. 

Bids  for  dredging  in  the  upper  portion  of  the  harbor  were  opened 
January  16,  1902.  All  bids  were  rejected  as  excessive.  The  work 
was  readvertised  and  bids  were  opened  March  3,  1902.  Contract  was 
made  March  24,  1902,  with  George  T.  Warner,  at  16  cents  per  cubic 
yard.  Work  was  begun  April  27,  1902,  and  up  to  the  close  of  the 
fiscal  year  52,170.1  cubic  yards  of  material  had  been  removed,  besides 
14  logs  encountered  in  dredging. 

Altogether  198,380.9  cubic  yards  of  material  were  dredged  during 
the  year.     The  dredged  localities  are  shown  on  the  accompanying  map. 

COMMERCE   AND   NAVIGATION. 

Full  discussions  of  the  commerce  of  Savannah  were  given  in  the 
reports  of  the  Chief  of  Engineers  for  1890,  pages  1252  and  1253,  and 
for  1897,  page  1497. 

The  regular  lines  of  steamships  established  between  this  port  and 
New  Yoi-k,  Baltimore,  and  Philadelphia  comprise  a  total  of  14  steam- 
ers, of  which  6  run  to  the  first-named  port,  making  an  occasional  trip 
to  Boston,  and  8  to  the  last-named  two.  During  the  calendar  year 
1901  they  made  429  round  trips  and  carried  825,560  tons  of  freight 
Two  steamships  have  recently  been  added  to  the  line  between  Savannah 
and  New  York. 

On  the  inland  waters  there  are  a  number  of  small  steamers  plying 
between  Savannah  and  adjacent  ports,  besides  numerous  schooners 
and  small  sailboats.  It  is  estimated  that  for  the  year  1901  this  por- 
tion of  the  commerce  amounted  to  180,000  tons,  valued  at  $1,800,000. 

The  chief  articles  of  export  are  cotton,  lumber,  and  naval  stores,  of 
which  the  shipments  for  the  year  1901  were  as  follows:  Of  cotton, 
1,085,376  bales;  of  lumber,  172,267,960  feet;  and  of  naval  stores, 
314,876  barrels  of  turpentine  and  1,062,637  barrels  of  rosin. 

During  the  year  1901,  64,414  passengers  were  carried. 

The  total  tonnage  of  the  port,  inward  and  outward  bound,  coastwise 
and  local,  during  1901,  was  2,843,261  tons,  valued  at  $158,495,188,  the 
gain  in  tonnage  over  the  previous  year  being  709,658  tons. 

On  November  21,  1900,  a  Board  of  Engmeer  oflScers  submitted  a 
report  on  a  reexamination  of  the  project  or  June  3,  1896,  caJling  for 
28  feet  at  mean  high  water.  This  report  is  found  printed  in  House 
Ex.  Doc.  No.  123,  Fifty-vsixth  Congress,  second  session,  and  also  in  the 
Report  of  the  Chief  of  Engineers  for  1901,  page  1723. 

The  act  of  Congress  approved  June  13,  1902,  adopted  this  report 
and  appropriated  §1,000, 000  to  carry  out  the  work. 

It  is  j)roposed  to  apply  the  available  balance  to  the  furtherance  of 
this  project. 

The  execution  of  this  project  being  almost  entirely  dredging,  it  should 
be  done  as  rapidly  as  possible,  and  if  practicable  at  all  the  shoals  at 
once,  so  that  the  new  conditions  of  tidal  flow  may  obtain  at  all  points 
as  nearly  the  same  time  as  possible.  For  this  reason  the  entire  amount 
should,  if  possible,  be  made  available  bv  the  close  of  the  fiscal  year 
ending  June  30,  1903. 
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Mon  ey  sta  tern  en  t. 

July  1,  1901,  balance  iinexpende<l $439,  708.  94 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  1902.        50, 000. 00 

489,  708. 94 
June  30,  1902,  amount  expended  during  fiscal  year 52, 841 .  31 


July  1,  1902,  balance  unexpended 436,867.63 

July  1,  1902,  outstanding  liabilities 13.  728. 17 

July  1,  1902,  balance  available 423, 139. 46 


July  1,  1902,  amount  covered  by  uncompleted  contracts 14, 242.  38 


Amount  (estimated)  required  for  completion  of  existing  project 1, 000, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year 
ending  June  30,  19(H,  in  addition  to  the  balance  unex- 
pended July  1,  1902: 

For  works  of  improvement $1, 000, 000. 00 

For  maintenance  of  improvement 50, 000. 00 

1,050,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

AMOUNT   AND  DATE   OF   ALL   APPROPRIATIONS. 

From  1826  up  to  the  date  of  the  22-f oot  plan  of  improvement  appro- 
priations amounting  to  $667,096.64  were  made  for  the  improvement  of 
the  harbor  and  for  the  removal  of  wrecks,  as  follows: 

• 

By  act  of  Congress  of —  By  act  of  Congress  of — 

March  18,  1826 $50,000.00            August  30, 1852 $40,000.00 

March3,1829 24,490.00            March  3,  1855 161,000.00 

July  3,  1832 25,000.00  ,          June  10, 1872 50,000.00 

March2,1833 43.06  '          March  3,  1873 50,000.00 

March  2,  1833 8, 430. 62            February  27,  1874 193, 132. 96 

June28,1834 30,000.00                                                     

March  3,  1835 20,000.00  1             Total 667,096.64 

July  7,  1838 15,000.00 

Under  the  22-foot  plan  of  improvement  the  following  appropriations 
were  made: 

By  act  of  Congress  of — 

June  23, 1874 $50,000.00 

March  3,  1875 70,000.00 

August  14,  1876 62,000.00 

June  18, 1878 70,000.00 

March  1,  1879 1CX),000.00 

June  14, 1880 65,000.00 

March  3,  1881 65,000.00 

August  2,  1 882 200, 000.  00 

July  5,  1884 200,000.00 

August  5,  1886 150,000.00 

August  11,  1888 180,000.00 

1,212,000.00 
Unexpende<l  balance  of  hist  appropriation  carried  to  new  project 4, 035. 05 

Total 1,207,964.95 
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Under  the  26-foot  plan  of  improvement  the  following  appropriations 
have  been  made: 

By  act  of  Congress  of — 

August  11, 1888  (unexpended  balance) $4,035.05 

September  19,  1890 350,000.00 

July  13,  1892 318,750.00 

March  3,  1893 1,000,000.00 

August  18,  1894 975,000.00 

March  2,  1895 856,250.00 

3, 504, 035.  a5 
Amount  deposited  by  clerk  of  United  States  circuit  court  for  the  south- 
em  district  of  Georgia,  March  20,  1895 500.00 

3, 504, 535.  a5 
Unexpende<i  balance  of  last  appropriation  carried  to  modified  project.        44, 485. 06 

Total 3,460,049.99 

Since  the  existing  project  for  improving  Savannah  Harbor  waa 
adopted  the  following  appropriations  nave  been  made: 

By  act  of  Congress  of — 

March  2,  1895  (unexpended  balance) $44,485.06 

June  3, 1896 5,000.00 

June  4, 1897 350,000.00 

July  1,1898 450,000.00 

March  3,  1899 $200,000.00 

50, 000. 00 

250, 000. 00 

June  13, 1902 50,000.00 

1,149,485.06 
Amount  deposited  to  credit  of  the  appropriation 301. 41 

Total 1,149,786.47 

Grand  total  of  appropriations 6,484,898.05 


Contracts  in  force. 

Name  and  address  of 
contractor. 

Character  of  work. 

Rate. 

Cents. 
14.9 

IG 

Date  of  ap- 
proval. 

Nov.    2, 1901 
Apr.   18,1902 

Work  begun. 

Expires. 

P.   Sanford    Ross,    Incorpo- 
rated, Jersey  City,  N.  J. 
QeoTfte  T.  Warner.  Savannah. 

Drcd&rincr 

Dec.   16,1901 
Apr.   27,1902 

Aug.  11,1902 

do 

Sept.  27, 1902 

Ga. 

COMMERCIAL  STATISTICS. 


Cotton  statistics  of  the  port  of  Savannah,  (xa.,  for  the  commercial  year  ending 
August  31,  1901,  are  as  follows: 

ReceipU  from  ail  nourr^s. 


Grade. 


Quantity.         Weight. 


Value. 


Upland . . . 
Sea-Island 


ToUl 


Bak'ti. 
1,018,025 
64,797 


Pounds. 
513,369,647 
25,401,719 


1,082,822       638,771,366 


S50,127.661 
5,058,701 


65,186,252 
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Exports  fro7n  Savannah. 


Destination. 


Upland. 


Coastwise 

Great  Britain 

France 

Other  continental  ports 

Mill  consumption  and  burned 
Reshipped  to  interior 


Total 1,019,870 


Sea- 
island. 


Bales. 

280,466 

156, 962 

22,434 

557,026 

1.851 

Boies. 

45,564 

17,166 

1,465 

735 

631 

1,086 

66,006 


Total  exportii. 


Upland . . . 
.Sea-island 


Total 


Grade. 


Foreign  ex- 
ports. 


Bales. 
736,422 
19,356 


755,778 


Coastwise 
exports. 


Total. 


Bales. 
1,016,888 
64,920 

1,081,808 


Steamship  lines. 


Line. 


Ocean  Steamship  Co.: 

Savannah  to  Boston 

Savannah  to  New  York 

Merchants  and  Miners'  Transportation  Co.: 

Savannah  to  Baltimore 

Savannah  to  Philadelphia 


Total 


Steamers. 

Voyages. 

Freight. 

9 
182 

IW 

84 

Tons. 
11,604 

6 

6 
2 

423,872 

248,088 
142,046 

14 

429 

825,560 

Cotton  receipts  at  Savannah,  1901. 
Number  of  bales 1,082,822 

Receipts  of  naval  stores  al  the  port  of  Savannah ,  season  of  1901-2. 

« 

spirits  ol'  turpentine casks. .      314, 346 

Rosin barrels..  1,071,440 

ArrivaU  and  clearances  of  vessels  and  commerce  at  Savannah^  Ga.yfrom  January  1  to 

December  31,  1901. 


Arrivc'il. 
Cleared . 


('oastwist\ 

Foreign  ports.                       1 

Ti-ktol 

Great- 
est 
draft 

American  vessels. 

Foreign  vessels. 

ioiai. 

No.      Tons. 

Crew. 

18,.t09 
17, 172 

No. 

Tons. 

Crew. 

No. '    Tons. 

1 

Crew. 

No. 

774 
752 

Tons. 

1,140,341 
1,127,514 

Crew. 

23, 132 

22,876 

oi:j     .S50,877 
461   '  756.387 

•21 

7 

12,084 
2,574 

254 
63 

249 
284 

277,380 
368,553 

4,369 
5,641 

Feet. 

28.25 

24.38 

Commerce  {foreign) . 

Value  of  exports «44, 166,298.00 

Value  of  imports 781, 818. 00 

Duties  collected 48,487.24 
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O    2. 

IMPROVEMENT  OF  SAVANNAH  UIVER,  GEORGIA. 

At  the  close  of  the  fiscal  year  the  project  depth  can  be  carried  irom 
Savannah  to  Augusta,  except  for  a  shoal  at  otingy  Venus,  on  which 
there  is  slightly  less  than  tne  project  depth,  and  a  bad  shoal  that  has 
recently  formed  at  Tweedy s  bar,  on  which  there  is  3.4  feet  of  water. 
In  the  upper  18  miles  of  the  river  the  banks  cave  very  readily  and, 
while  it  is  comparativelv  easy  to  create  the  project  depth,  it  will 
require  considerable  wort  to  hold  the  river  in  that  position,  as  the 
banks  at  a  number  of  places  must  be  thoroughly  revetted. 

OPERATIONS  DURING  THE   FISCAL  TEAR   ENDINfi   JUNE   80,  1902. 

.  The  construction  of  training  dikes  near  Augusta  was  continued  b^^ 
Albert  J.  Twiggs,  under  his  contract  of  November  9,  1900,  until 
August  7, 1901,  when  the  contract  was  completed.  Work  was  carried 
on  at  Twiggs  bar.  Blue  House  bar,  and  Grardiners  bar.  There  were 
placed  during  the  fiscal  year,  under  this  contract,  23,435  linear  feet  of 
piling,  17,007  feet  B.  M.  of  waling  pieces  and  cross-ties,  1,664  pounds 
of  wire  spikes,  10,414  cubic  yards  of  brush  bundles,  and  2,024  cubic 
yards  of  stone. 

The  construction  of  additional  training  dikes  and  shore  protection 
dikes  near  AugiLsta  was  begun  August  8,  1901,  under  contract  with 
Hunter  &  Frey  dated  June  25,  1901.  Under  this  contract  the 
following  work  has  been  done  during  the  fiscal  year: 

At  Gardiners  bar,  the  training  dike,  begun  last  year  under  contract 
with  A.  J.  Twiggs,  was  completed,  except  nailing  on  199  cross-ties  at 
the  lower  end.     The  dike  is  9,534  feet  long. 

At  Kirks  bar  all  the  piling  for  a  dike  6,975  feet  long  have  been 
driven  and  about  three-fourths  of  the  brush  and  rock  tilled  in. 

At  Sand  Bar  Ferry  the  piling  for  a  dike  1,784  feet  long  were  driven. 

At  Rifle  cut,  training  dike  2,187  feet  in  length,  begun  last  year  under 
contract  with  A.  J.  Twiggs,  was  completed  except  tne  placing  of  about 
150  cubic  yards  of  rock  and  500  cubic  yards  of  brush  and  the  nailing 
on  of  cross-ties. 

At  Twiggs  bar  a  shore  protection  dike  1,825  feet  long,  begun  last 
year  under  contract  with  A.J.  Twiggs,  was  completed.  This  dike  was 
badly  damaged  by  freshets  and  had  to  be  pmctically  rebuilt. 

At  Blue  House  bar  the  piling  were  driven  for  a  shore-protection  dike 
1,105  feet  in  length.  At  this  place  eight  spur  dikes  were  completed, 
their  total  length  l)eing  845  feet.  These  dikes  were  built  from  the 
South  Carolina  shore  to  tne  shore-protection  dike  previously  built  under 
contract  with  A.  J.  Twiggs. 

In  this  work  the  following  quantities  of  materials  were  used:  One 
hundred  and  forty  thousand  two  hundred  and  ninety-seven  linear  feet 
of  piling,  37,113  feet  B.  M.  of  waling  pieces  and  cross-ties,  3,379  nounds 
of  wire  spikes,  44,896  cubic  3'ards  of  brush  (of  which  1,751  3  ards  were 
woven  into  matti'csses),  and  10,781  cubic  yards  of  stone. 

A  house  l>oat,  l>egun  last  year,  for  use  of  bank  parties  in  cutting  over- 
hanging trees,  was  completed.  The  construction  of  a  siuig  boat  wiu* 
begun  and  at  the  close  of  the  fiscal  year  was  nearly  completed. ' 
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Three  hundred  and  thirty-seven  snags  and  55  stumps  were  removed 
from  the  channel,  2,813  overhanging  trees  and  saplings  and  73  logs  cut 
on  the  banks,  and  268  trees  on  banlS;  girdled. 

COMMERCE   AND   NAVIGATION. 

A  detailed  statement  of  the  sources  of  the  commerce  of  this  river  is 
given  on  page  1331  of  the  Annual  Report  of  the  Chief  of  Engineers 
for  1890,  and  on  page  1504  of  the  same  report  for  1897. 

During  the  calendar  year  1901  there  were  five  steamers  engaged  in 
the  river  traflBc,  making  194  round  trips  between  Savannah  and  Augusta, 
and  carrying  54,600  tons  of  freight,  valued  at  $3,520,000. 

There  were  also  received  at  Savannah  from  this  river,  in  small  boats 
and  lighters,  114,411  bushels  of  rice,  valued  at  $114,411.  The  increase 
in  tonnage  over  the  year  previous  was  8,800  tons. 

During  the  same  year  12,000,000  feet  B.  M.  of  timber  was  rafted 
down  the  river,  valued  at  about  $156,000. 

Money  statenieni, 

July  1,  1901,  balance  unexpended $146,082.52 

Amount  appropriated  by  sundry  civil  act  approved  June  28,  1902 86, 000. 00 

232, 082.  52 
June  30,  1902,  amount  expended  during  fiscal  year 100, 635. 60 


July  1,  1902,  balance  unexpended 131,446.92 

July  1,  1902,  outstanding  liabilities 16,194.03 

July  1,  1902,  balance  available 115,252.89 


July  1,  1902,  amount  covered  by  uncompleted  contracts 29, 252. 89 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1904,  for  maintenance  of  improvement,  in  addition  to  the  balance  un- 
expended July  1,  1902 10,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

AMOUNT  AND   DATE   OF   ALL   APPROPRIATIONS. 

Under  the  original  project  for  improvement  of  the  Savannah  River, 
adopted  in  1880,  the  following  appropriations  were  made: 

By  act  of  Congress  of — 

March  3,  1881 $15,000.00 

August  2,  1882 25, 000. 00 

July  5,  1884 15,000.00 

August  5,  1880 15, 000.  (X) 

August  11,  1888 21,000.00 

91, 000.  (X) 
Unexpended  balance  from  last  appropriation,  carrie*!  to  new  project 19. 91 

Total 90, 980.  09 

Received  from  other  appropriations  for  use  of  snag  boat 2, 500. 00 

Aggregate 93,480.09 
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Since  the  existing  project  tor  improving  the  Savanuah  River  was 
adopted  the  following  appropriations  have  been  made  for  this  work: 
By  act  of  Oongreaa  of — 

AuguBtll,  1888  (balaiiw!  unexpended) $19.91 

September  1»,  1890 25,0O0.OC 

July  13,  1892 36,000.0C 

AuKUBt  18,  1894 : 15,000.0( 

Junes,  1896 15,000.0C 

March  3,  1899 20,000.00 

June  6,  1900 64,000.00 

March  3,  1901 100,000.00 

June  28,  1902 86,000.a 

Total 360,019.91 
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O  3- 

IMPROVEMENT  OF  SAVANNAH  RIVER  ABOVE  AUGUSTA,  GEORGLA. 

The  Savannah  River  above  tlie  city  of  Augusta  is  navigable  only 
le  boat^i. 

work  WHS  done  during  the  tiscal  year  ending  J 

far  as  is  known  no  change  haa 
improvement  during  the  fiscal  year 


by  pole  boat^i. 
No  W01 


B  30,  1902. 


So  far  as  is  known  no  change  has  taken  place  in  the  condition  of  the 
iTye 


COJIMKKCK    AN1>   NAVUIATION. 

A  detailed  statement  of  the  commerce  tributary  to  this  river  is  given 
in  a  report  on  the  examination  and  survey  of  the  river,  printed  as 
House  Ex.  Doc.  No.  ai3,  Fifty-first  Congress,  first  session. 

The  freight  carried  on  the  river  consists  of  cotton,  grain,  fertilizers, 
and  general  meichandinp.  In  1901  it  amounted  to  about  2,120  tons, 
valued  at  $140,450. 
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Money  statement, 
July  1,  1901,  balance  unexpended $d4. 45 


July  1,  1902,  balance  unexpended 64. 45 


Amount  (estimated)  required  for  completion  of  existing  project 13, 000. 00 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  ending  June  30, 

1904,  in  addition  to  the  balance  unexpended  July  1,  1902 3, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

AMOUNT  AND   DATE   OF  ALL  APPBOPRIATION8. 

Under  the  original  project  of  improvement  of  Savannah  River  above 
Augusta,  adopted  in  1879,  the  following  appropriations  were  made: 

By  act  of  Congrees  of — 

June  14,  1880 $16,000 

March  3,  1881 8,000 

August  2,  1882 15,000 

Total 39,000 

Since  the  existing  project  for  improving  this  portion  of  Savannah 
Kiver  was  adopted  the  following  appropriations  nave  been  made  for 
this  work. 

By  act  of  Congress  of — 

July  13, 1892 $10,000 

August  18,  1894 6,000 

Junes,  1896 3,000 

March  3,  1899 1,000 


Total 20,000 


O  4. 
IMPROVEMENT  OF  DARIEN  HARBOR,  GEORGIA. 

Darien  Harbor  is  constituted  by  that  portion  of  Darien  River 
between  the  town  of  Darien  and  Doboy  Sound.  Doboy  Bar  is  essen- 
tially a  portion  of  the  harbor. 

*  *  *  The  contraction  works  were  built  in  the  years  1893  and 
1895,  repaired  in  1895.  but  apparently  have  never  had  much  effect 
upon  the  channel  depths,  which  are  mostly  obtained  and  maintained 
by  dredging. 

No  work  was  done  during  the  fiscal  year  ending  June  30,  1902. 

COMMERCE   AND   NAVIGATION. 

The  commerce  of  Darien  consists  almost  entirely  of  timber.  A 
small  product  of  rice  and  naval  stores  is  shipped  from  that  point.  A 
daily  steamer  runs  to  Brunswick. 

In  1901  the  tonnage  of  this  port  amounted  to  118,834  tons,  valued 
at  $781,080. 

By  act  of  Congress  approved  June  13,  1902,  this  work  was  consoli- 
dated with  Doboy  Bar,  (jeorgia. 

BNG  1902 76 
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Money  statement. 

July  1,  1901,  balance  unexpended $10. 46 

July  1, 1902,  balance  unexpended  for  harbor  at  Darien  and  Doboy  Bar. .  10. 46 

AMOUNT  AND  DATE   OF  ALL  APPROPRIATIONS. 

The  first  appropriation,  $8,000  (which  was  expended  in  dredging), 
was  made  by  act  of  Congress  of  June  18,  1878. 

Under  the  existing  project  of  improvement  the  following  appropria- 
tions have  been  made  for  this  work: 

By  act  of  Congress  of — 

September  19,  1890 $25,000 

July  13,  1892 25,000 

August  18,  1894 25,000 

Junes,  1896 20,000 

March  3,  1899 10,000 

Total 105,000 

Grand  total 113,000 


COMMERCIAL  STATISTICS. 


Arrivals  and  clearances  of  vessels  at  Darien,  Ga.y  from  January  1  to  December  31,  1901. 


Arrived 
Cleared. 


Coastwise. 

Foreign  ports. 

fT««*-.l 

American  vessels. 

Foreign  vessels. 

XUUll. 

No.. 

42 
42 

Tons. 

Crew. 

No. 
3 

Tons. 

Crew. 

No. 

70 
83 

Tons. 

Crew. 

No. 

115 
125 

Tons. 

Crew. 

1,384 
1,565 

19,386 
17,643 

330 
306 

934 

19 

62,297 
75,808 

1,035 
1,259 

82,617 
93,351 

Great- 
est 
draft. 


Timber  shipments  from  port  of  Darien,  Ga. 


Foreign. 

Coastwise. 

Total. 

Year. 

Superficial 
feet. 

Value. 

Superficial 
feet. 

12,503,919 

Value. 

Suije^cial  1  value. 

Jan.  1  to  Dec.  31, 1901 

58,483,772 

S681,049 

$100,081 

70,987,691 

r81.060 

Commerce. 

Value  of  exports |781, 080 

Total  collections '. 4,011 


O5. 


IMPROVEMENT  OF  DOBOY  BAR,  GEORGIA. 

This  bar  constitutes  the  nearest  ocean  entrance  to  the  town  of  Darien 
and  the  Altamaha  River.  The  project  of  improvement  is  to  give  24 
feet  at  mean  high  water  by  dredging. 
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OPERATIONS  DURING   THE   FISCAL  YEAR    ENDING  JUNE   30,  1902. 

The  contract  for  the  improvement  of  this  bar,  made  with  Ritten- 
house  R.  Moore  on  October  4,  1899,  was  annulled  July  17,  1901,  he 
having  done  no  work  since  December  16,  1900. 

A  survey  was  made  in  December,  1901,  for  the  purpose  of  ascer- 
taining the  best  line  for  dredging  operations,  as  the  channel  across  the 
bar  was  subject  to  considerable  fluctuation  in  position  and,  to  some 
extent,  in  depth. 

Bids  were  advertised  for  under  date  of  February  18,  1902,  to  be 
opened  March  21,  1902.     No  bids  whatever  were  received. 

COMMERCE   AND  NAVIGATION. 

The  bulk  of  the  timber  passing  through  Darien  from  the  Altamaha 
River  will  probably  cross  Doboy  bar  when  the  improvement  is  com- 
plete. When  the  timber  is  gone,  which  is  a  matter  of  comparatively 
a  few  years,  the  commerce  will  probably  greatly  decrease. 

During  the  calendar  year  1901 12,503,910  feet  of  timber,  valued  at 
$100,031,  crossed  the  bar. 

By  act  of  Congress  approved  June  13,  1902,  this  work  was  consoli- 
dated with  Darien  Harbor. 

Money  statement. 

July  1,  1901,  balance  unexpended $51, 291. 44 

June  30, 1902,  amount  expended  during  fiscal  year 425. 48 

July  1,  1902,  balance  unexpended  for  harbor  at  Darien  and  Doboy  bar. .     50, 865. 96 

AMOUNT  AND   DATE   OF  ALL  APPROPRIAllONS. 

The  first  appropriation  was  made  by  act  of  Congress  of  August  5, 
1886,  for  improving  the  Altamaha  River,  Georgia,  of  which  $5,795.40 
was  used  on  Doboy  bar.  Under  the  existing  project  of  improvement 
an  appropriation  of  $70,000  for  this  work  was  made  by  act  of  Congress 
approved  March  3,  1899. 


Contrdct  in  force. 

Contractor:  Rittenhouse  R.  Moore,  Mobile,  Ala. 
Character  of  work:  Dredging. 
Date  of  approval:  October  4,  1899. 
Work  begun:  April  9,  1900. 
Expired:  July  14,  1901. 

Date  of  beginning  and  completing  work  changed  by  supplemental  contract  to  April 
1,  1900,  and  Febniary  1,  1901,  respectively. 
Contract  annulled  July  17,  1901. 


COMMERCIAL  STATISTICS. 

For  commercial  etatistice  see  report  on  Darien  Harbor,  Georgia. 
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O  6. 

IMPROVEMENT  OF  ALTAMAHA  RIVER,  GEORGIA. 

This  river  is  formed  by  the  junction  of  the  Oconee  and  Ocmulgee 
rivers.  Its  traffic  reaches  the  ocean  at  Darien  and  Brunswick  by  way 
of  Sapelo,  Doboy,  and  St.  Simons  sounds. 

OPERATIONS  DURING  THE   FISCAL  YEAR  ENDING  JUNE  30,  1902. 

The  training  dike  at  Griners  Bar  was  completed  November  13, 1901, 
1  piling  being  driven,  854  piling  sawed  off,  4,147  bundles  of  brush  and 
87i  cubic  yards  of  rock  placed,  and  808  waling  pieces  bolted  on. 

Six  piling  were  driven  at  the  upper  end  of  the  cut-off  at  Beards 
Bluff  and  the  cut  cleared  of  obstructions.  A  small  quantity  of  rock 
was  removed  from  Hell  shoal. 

On  June  30,  1902,  the  depth  on  Coupers  Bar  was  about  1  foot  at 

low  water.     The  old  improvements  at  Beards  Bluff  and  Marrowlwne 

Bar  are  not  in  good  concUtion  and  the  river  has  shoaled  at  these  points — 

^at  Beards  Bluff  in  particular.     There  are  several  other  points  on  the 

'river  that  need  work  and  there  are  many  snags  to  be  removed. 

COMMERCE  AND   NAVIGATION. 

The  principle  items  of  ox)mmerce  of  the  river  are  timber  and  naval 
stores  and  the  merchandise  necessary  to  supply  the  camps  of  the  pro- 
ducers of  those  articles. 

During  the  calendar  year  1901,  114,109,000  feet  B.  M.  of  timber 
were  rafted  down  the  river,  valued  at  about  $1,428,000.  The  majority 
of  this  timber  came  f rofn  the  Oconee  and  Ocmulgee  rivers  and  was 
rafted  down  the  Altamaha  to  mills  at  Darien  and  vicinity.  Twenty- 
seven  million  two  hundred  and  twenty-one  thousand  four  hundred  and 
fiftv-five  feet,  valued  at  about  $351,000,  originated  on  the  Altamaha. 

There  were  also  handled  about  15,000  tons  of  freight,  valued  at 
about  $1,025,000. 

One  steamer  plies  the  river  between  Doctortown  and  the  Forks, 
making  two  round  trips  per  week,  and  another  from  Hollingsworth 
Ferry,  on  the  Ocmulgee  River,  to  Brunswick,  making  three  round 
trips  per  month. 

Money  statement. 

July  1,  1901,  balance  unexpended $1,873.07 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13, 1902. . .     10, 000. 00 

11,873.07 
June  30,  1902,  amount  expended  during  fiscal  year 1, 654. 76 

July  1,  1902,  balance  unexpended 10,218.31 

Amount  (estimated )  required  for  completion  of  existing  project 98, 000. 00 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  euding  June  30, 
1904,  in  addition  to  the  balance  unexpended  July  1,  1902: 

For  works  of  improvement $30, 000. 00 

For  maintenance  of  improvement 8, 000. 00 

:«,ooo.oo 

Submitted  in  compliance  with  re<|uirement8  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 
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AMOUNT  AND  DATE  OF  ALL  APPROPRIATIONS. 

Under  the  original  project  of  improvement  of  the  Altamaha  River, 
adopted  in  1880,  the  following  appropriations  were  made: 

By  act  of  Ck)ngre88  of — 

March  3, 1881 $5,000.00 

Augueti2,  1882 15,000.00 

July  5,  1884 20,000.00 

August  5,  1886 20,000.00 

August  11, 1888 10,000.00 

70, 000. 00 

Unexpended  balance  of  last  appropropriation  carried  to  new  project 223. 41 

Total 69,776.59 

Since  the  existing  project  for  improving  Altamaha  River  was  adopted 
in  1890  the  following  appropriations  have  been  made  for  this  work: 

By  act  of  Congress  of — 

August  11,  1888  (unexpended  balance) $223.41 

September  19,  1890 15,000.00 

July  13,  1892 15,000.00 

August  18,  1894 10,000.00 

June3,  1896 10,000.00 

March  3, 1899 6,000.00 

June  6,  1900  (allotted  from  emergency  appropriation ) 9, 000. 00 

June  13, 1902 10,000.00 

Total 75,223.41 

Grand  total 145,000.00 


O  7. 
IMPROVEMENT  OF  OCONEE  RIVER,  GEORGIA. 

This  river  is  a  tributary  to  the  Altamaha  River,  and  the  project  for 
its  improvement  contemplates  the  same  depth,  viz,  3  feet  at  summer 
low  water. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1902. 

The  training  dike  at  Bonny  Clabber  Cut-Off,  begun  last  year,  was 
completed  August  17, 1901.  Forty-four  piling  were  driven  and  sawed 
off  and  1,153  bundles  of  brush  ana  16  cubic  yards  of  rock  placed  in 
the  work. 

Six  snags  and  4  overhanging  trees  were  removed  and  the  cut  through 
Fish  Trap  Dam  was  widened. 

On  June  30,  1902,  the  river  was  in  bad  condition,  as  the  snags  have 
never  l>een  thoroughly  removed.  Rock  ledges  above  Dublin  require 
removal,  and  the  6  miles  just  below  the  head  of  navigation  at  Mil- 
ledgeville  is  shoal  for  great  distances  and  will  require  considerable 
work  to  improve  it. 

COMMERCE  AND  NAVIGATION. 

The  Oconee  River  is  navigable  from  the  mouth  to  Milledgeville. 
During  the  year  1901  the  steamers  plying  the  river  in  the  vicinity  of 
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Dublin  handled  32,000  tons  of  freight,  valued  at  $480,000.  In  addi- 
tion to  this  there  were  rafted  down  the  river  during  the  same  year 
55,704,500  feet  B.  M.  of  timber,  valued  at  about  $684,870.  Except- 
ing the  timber  traffic,  the  commerce  of  the  river  is  carried  on  in 
detached  segments  tributary  to  the  railroads  crossing  the  river. 

Money  statement. 

July  1,  1901 ,  balance  unexpended $662. 42 

Amount  allotted  July  18, 1901 650.00 

Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1902. . .    25, 000. 00 

26, 312. 42 
June  30,  1902,  amount  expended  during  fiscal  year 1, 219. 15 

July  1,  1902,  balance  unexpended 25,093.27 


Amount  (estimated)  required  for  completion  of  existing  project 110, 900. 00 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  ending  June  30, 
1904,  in  addition  to  the  balance  unexpended  July  1,  1902: 

For  works  of  improvement $30,000.00 

For  maintenance  of  improvement 8, 000. 00 

38,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

AMOUNT  AND  DATE   OF   ALL  APPROPRIATIONS. 

Since  the  works  of  improvement  were  begun  the  following  appro- 
priations have  been  made: 

By  act  of  Congress  of — 

June  18, 1878 $10,000.00 

March  3,  1879 1,500.00 

June  14, 1880 1,500.00 

March  3,  1881 2,500.00 

August  2,  1882 5,000.00 

July  5,  1884 3,000.00 

August  5,  1886 9, 000. 00 

August  11,  1888 12,500.00 

Total 45,000.00 

Unexpended  balance  from  last  appropriation  carried  to  new  project 201. 18 

Total.*... 44,798.82 

Since  the  existing  project  for  improving  the  Oconee  River  was 
adopted  the  following  appropriations  have  been  made  for  this  work: 

By  act  of  Congress  of — 

August  11  1888  (unexpended  balance) $201. 18 

September  19,  1890 25,000.00 

July  13,  1892 25,000.00 

August  18,  1894 10, 000. 00 

June  3,  1896 10,000.00 

March  3, 1899 10,000.00 

June  6, 1900  (allotted  from  emergency  appropriation ) 3, 100. 00 

June  13,  1902 25,000.00 

Total 108,301.18 

Grand  total 153,100.00 
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0  8. 

IMPROVEMENT  OF  OCMULGEE  RIVER,  GEORGIA. 

The  head  of  navigation  of  this  river  is  Macon,  but  the  river  during 
recent  years  has  not  been  navigated  above  Hawkinsville,  owing  to 
heavy  rock  shoals  just  above  that  place  and  the  existence  of  continu- 
ous sand  bars  for  several  miles  just  below  Macon.  Between  those  two 
obstructions  the  river  has  ample  depth,  but  is  quite  narrow  and  crooked, 
with  numerous  snags,  which  have  never  been  thoroughly  cleaned  out. 

The  project  for  the  improvement  of  this  river  is  for  3  feet  at  sum- 
mer low  water,  the  same  as  the  Altamaha  River. 

OPERATIONS  DURING   THE   FISCAL   YEAR   ENDING  JUNE   30,  1902. 

Work  was  continued  on  this  river  throughout  the  fiscal  year. 

The  following  tmining  dikes  for  the  removal  of  sand  bars  were 
completed:  Four  at  Macon,  1,060  feet,  2,875  feet,  482  feet,  and  1,951 
feet  long,  respectively;  three  at  Manstields  Bar,  840  feet,  552  feet, and 
540  feet  long,  respectively,  the  latter  being  driven  for  a  shore  protec- 
tion; another  at  Davis  Reach,  1,950  feet  long;  another  at  Mitchells 
Bar,  350  feet  long;  and  another  at  Rollings  worth  Ferry,  1,350  feet  long. 

In  the  construction  of  these  dikes  during  the  fiscal  year  there  were 
500  piling  driven,  3,715  sawed  off,  and  3,704  bolted;  18,302  bundles  of 
brusn  and  1,011  cubic  yards  of  rock  placed,  and  532  cubic  yards  of 
rock  quarried. 

The  cut-offs  at  Gees  Point  and  Cow  Face  Bar  were  widened  and 
the  cut-off  at  House  Creek  Suck,  just  above  Rollings  worth  Ferry,  was 
opened.  In  this  work  299  snags,  683  stumps,  434  logs,  and  a  quantity 
of  earth  were  removed;  735  trees  cut  on  the  bank,  and  the  cuts  cleared 
of  brush.  Cut-offs  were  also  opened  at  Tobesofkec,  Wild  Cat  Point, 
Deanes  Whirl  (2),  and  near  Tobesofkee,  for  the  purpose  of  straight- 
ening the  river. 

Work  was  begun  toward  the  removal  of  the  rock  shoals  alx)ve  Haw- 
kinsville. A  channel  about  50  feet  wide  was  cut  completely  through 
Buttermilk  shoals,  in  which  work  3,074  cubic  yards  of  rock  were 
removed.  A  cut  through  Town  shoals  was  about  one-half  completed, 
545  cubic  yards  of  rock  being  removed. 

The  snag  boat  Sat  Ilia  began  operations  about  50  miles  from  the 
mouth,  the  river  below  that  point  having  been  thoroughly  cleaned. 
Work  was  carried  on  for  a  distance  of  about  43  miles,  bringing  it  to 
within  about  3  miles  of  Abbeville.  During  the  high  water  of  the 
winter  the  boat  worked  in  the  upper  part  of  the  river,  completing  the 
removal  of  the  snags  between  Macon  and  Bui  lards,  about  30  miles. 
During  the  year  2,865  snags  and  514  stumps  were  removed,  and  259 
logs  and  21,967  overhanging  trees  and  saplings  cut  on  the  banks. 

A  house  boat,  for  use  of  bank  parties  in  cutting  overhanging  trees, 
b^un  last  vear,  was  completed. 

During  March,  1902,  an  unusually  destructive  flood  damaged  the 
banks  of  the  river  for  long  distances  above  and  below  Macon.  This 
cut  around  the  head  of  one  of  the  training  dikes,  diverting  the  river 
and  filling  the  channel  with  sand.  Work  of  repair  was  begun  in  June, 
1902. 

At  the  close  of  the  fiscal  year  the  navigable  depth  of  the  project 
appears  to  be  obtained  between  the  mouth  and  Hawkinsville,  133  miles. 
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The  river  is  in  first-class  condition  in  all  respects  between  the  mouth 
and  a  point  3  miles  below  Abbeville,  a  distance  of  93  miles,  from  which 

?oint  to  Bullards  Bar,  a  distance  of  79  miles,  the  river  is  full  of  snags, 
he  navigable  depth  between  Hawkinsville  and  Macon  is  apparently 
obtained  at  all  points  except  on  the  rock  shoals  just  above  Hawkinsville 
and  on  the  temporary  bar  just  below  Macon. 

COMMERCE  AND  NAVIGATION. 


A  detailed  discussion  of  this  subject  will  be  found  on  pages  1478  to 
1484  of  the  Report  of  the  Chief  of  Engineers  for  1890,  and  page  1520 
of  the  ^ame  report  for  1897. 

At  present  tnere  is  no  navigation  at  all  between  Macon  and  Haw- 
kinsville, except  that  one  small  steamer  occasionally  goes  to  Macon. 

Three  steamers  are  engaged  in  the  river  traffic,  running  as  follows: 
One  between  Hawkinsville  and  Wilcox  Lake,  making  two  round  trips 
per  week;  one  between  Lumber  City  and  Wilcox  Lake,  making  two 
round  trips  per  week,  and  one  between  Hollingsworth  Ferry  and 
BrunswicK,  making  three  round  trips  per  month. 

During  the  calendar  year  1901  there  were  handled  by  these  boats 
15,000  tons  of  freight,  valued  at  about  $1,000,000.  There  were  also 
rafted  down  the  river  40,500,000  feet  B.  M.  of  timber,  valued  at  about 
$525,000. 

Money  statement, 

July  1,  1901,  balance  unexpended $47, 228. 07 

Amount  appropriated  by  sundry  civil  act  approved  June  28, 1902 56, 000. 00 

103, 228. 07 
June  30,  1902,  amount  expended  during  fiscal  year 47, 217. 34 

July  1,  1902,  balance  unexpended 56,010.73 

July  1,  1902,  outstanding  liabilities 10.73 

July  1,  1902,  balance  available 56,000.00 

Amount  that  can  be  profiitably  expended  in  fiscal  year  ending  June  30, 
1904,  for  maintenance  of  improvement,  in  addition  to  the  balance  un- 
expended July  1,  1902 8,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

AMOUNT  AND  DATE   OF  ALL  APPROPRIATIONS. 

Upon  the  original  project  of  improvement  of  the  Ocmulgee  River^ 
adopted  in  1876,  the  following  appropriations  were  made: 

By  act  of  Ck)ngress  of — 

August  14,  1876 $16, 000.  (K 

June  18,  1878 15, 000.  (^ 

March  3,  1879 7, 000.  (^ 

June  14,  1880 7,000.(K 

March  3,  1881 6,000.(K 

August  2,  1882 5,000.O< 

Julys,  1884 3,000,0^ 

Augusts,  1886 7,500.(^ 

August  11,  1888 16,000.CH 

Total 79,500. 

Unexpired  balance  carried   forward    from  last  appropriation  to  new 
project 224. 


Total 79,275. 
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Since  the  existing  project  for  improving  Ocmulgee  River  was  adopted 
the  following  appropriations  have  been  made  for  the  work: 

By  act  of  CongreBB  of — 

August  11,  1888  (unexpended  balance) $224. 95 

September  19, 1890 30, 000. 00 

July  13,  1892 25,000.00 

August  18,  1894 10,000.00 

June  3,  1896 10,000.00 

March  3,  1899 20,000.00 

June  6,  1900 40, 000. 00 

March  3,  1901 40,000.00 

June  28,  1902 56,000.00 

Total 231,224.95 

Total,  all  appropriations 310,500.00 


O  9. 

IMPROVEMENT  OF  BRUNSWICK  HARBOR,  GEORGIA. 

Appropriations  for  this  improvement  under  the  Engineer  Depart- 
ment nave  heretofore  been  made  for  the  removal  of  a  shoal  in  East 
Kiver,  opposite  the  lower  part  of  the  city. 

The  act  of  Congress  approved  June  13,  1902,  provides  also  for  the 
improvement  of  the  bar,  which  work  has  heretofore  been  carried  on 
by  direct  contract  between  Congress  and  a  private  individual. 

The  project  in  force  up  to  June  13,  1902,  for  the  improvement  of 
the  inner  harbor  provided  for  a  depth  on  the  shoal  in  East  River  of 
16  feet  at  mean  low  water.  The  act  of  Congress  approved  June  13, 
1902,  adopts  a  project  calling  for  21  feet  at  mean  low  water  on  this 
shoal. 

During  the  fiscal  year  ending  June  30, 1902,  four  piling  were  driven 
to  mark  the  training  wall. 

The  jetties  are  unchanged  from  last  year.  The  controlling  depth 
on  the  shoal  in  East  River  at  the  close  of  the  fiscal  year  was  16  feet 
at  mean  low  water. 

COMMERCE   AND  NAVIGATION. 

Information  in  regard  to  the  commerce  of  Brunswick  before  the 
improvement  will  be  found  on  page  1523  of  the  Report  of  the  Chief 
of  Engineers  for  1897.  Since  1880  the  annual  tonnage  of  the  port 
and  ite  value  have  grown  very  much,  the  shipments  of  cotton,  for 
instance,  having  increased  from  4,000  bales  in  1885  to  200,541  in  1897. 

The  chief  articles  of  export  are  cotton,  lumber,  and  naval  stores,  of 
which  the  shipments  for  the  year  1901  were  as  follows:  Of  cotton, 
173,909  bales;  of  lumber,  184,523,000  feet,  and  of  naval  stores, 
84,158  barrels  of  turpentine  and  281,036  barrels  of  rosin. 

The  regular  lines  of  steamships  established  between  this  port  and 
New  York  and  Boston  comprise  a  total  of  10  steamers.     During  the 
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year  1901  they  made  106  round  trips  and  carried  177,421  tons  of 
freight. 

On  the  inland  waters  there  are  a  number  of  small  steamers  plying* 
between  Brunswick  and  adjacent  ports,  besides  numerous  schooners 
and  small  sailboats.  It  is  estimatea  that  for  the  year  1901  this  portion 
of  the  commerce  amounted  to  6,900  tons,  valued  at  $1,650,0(X). 

The  total  tonnage  of  the  port,  inward  and  outward  bound,  coastwise 
and  foreign,  during  1901  was  677,256  tons,  valued  at  $28,091,111. 

Money  statement, 

July  1 ,  1901,  balance  unexpended $247. 06 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  1902 . .  165, 000. 00 

165,247.06 
June  30,  1902,  amount  expended  during  fiscal  year 64. 31 


July  1,  1902,  balance  unexpended 165,182.75 


Amount  (estimated)  required  for  completion  of  existing  project 160,  700. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1904,  in  addition  to  the  balance  unexpended  July  1,  1902: 

For  works  of  improvement $160,  700. 00 

For  maintenance  of  improvement 15, 000. 00 

175,700.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

AMOUNT  AND   DATE  OF  ALL  APPROPRIATIONS. 

Since  the  work  of  improvement  was  begun  the  following  appropria- 
tions have  been  made: 

By  act  of  Congress  of — 

July  4, 1836 $10,000 

March  3, 1879 20, 000 

June  14,  1880 10, 000 

March  3,  1881 5,000 

August  2,  1882 25, 000 

July  5,  1884 10, 000 

August  5,  1886 22, 500 

August  11.  1888 35, 000 

September  19,  1890 35, 000 

July  13,  1892 27,500 

Total 200,000 

For  maintenance: 

August  18,  1894 10, 000 

June  3,  1896 15,000 

March  3,  1899 10,000 

Aggregate 235,000 

By  act  of  CJongress  of  June  13,  1902: 

Outer  bar $40,000 

Inner  harbor 120,000 

Academy  Creek 5, 000 

165,000 

Total  of  all  appropriations 400, 000 
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COMMERCIAL  STATISTICS. 


KxporiH. 


ArticleB. 


Cotton bales.. 

Cotton-fleed  meal  .tons. . 

Cotton  seed do 

CotUm-aecd-oil  cakes, 
tons 

Linters bales . . 

Cotton-seed  oil .  barrels. 

Rodn do.... 

Toipentine do.... 

Wool bales. . 

Fiber tons.. 

Empty  barrels,  num- 
ber   

Pig  iron tons.. 

Phosphates do 

Tar barrels . . 

If  erchandise tons. . 


i]<.^.<.{a^         Domestic     i, 
Foreiim.   ,  (c(,aHtwi.se).  ■; 


ArticlCH. 


113,653  . 
1.424  ;. 

2,197    . 

I 

99    . 

1,200  I 

180,028  ! 

55,091  I 


4,871 

31,884 

1 

1 


30,256 


1,830 

8,0a5 

101,008 

29,067 

420 

560 

200 
1,572 


25 
434 


Hay tons.. 

Sheeting bales. . 

Straw do 

Oysters cases. . 

Potatoes barrels. , 

Cocoanuts bags., 

BrcadstuflFs tons. , 

Barl>ed  wire coils. 

HardwfKKl tons., 

Shingles number.. 

Ties do 

Laths do 

Tolmcco tons. . 

Piling feet.. 

Lumber  and   timber, 
feet , 


Foreign. 


272 

400 

109 

989,650 

52,977 

5,000 

{ 
31,000 

39,086,000 


Domestic 
(coastwise). 


4 


8,019 

1,000 

27,905 

200 

1,071 


11,551,000 

1,548,470 

343,000 


145,437,000 


Exporta  and  imports. 


Exports,  domestic  (coastwise)  and  foreign 
Imports 


Total 670,356      26,441,111 


Value. 


$15,349,212 
11,091.899 


Steamship  lines. 


Line. 

Steamers. 

Voyagas. 

Freight. 

Ifallnpv  StAO-mHhf D  Line:  llninswi'*lf  tn  Kr»w  York 

4 
6 

52 
54 

Tons. 
136,565 
40,a56 

Xbn  Clyd©  Line:  KmniiwiCk  t«  New  York  and  RoRton 

Total 

10 

106 

177,421 

Arrivals  and  clearances  of  vessels  and  commerce  at  Brtinswick,  Ga.,  J 001. 


/-«^.._A...i— 

Foreign  ports. 

Total. 

VAJoobwim;. 

American  vessels. 

Foreign  vessels. 

No. 

470 
4G7 

Tons. 

Crew. 

No. 

Tons. 

Crew. 

No. 

112 
137 

Tons. 

91,397 
120, 620 

Crew. 

1,666 
2,070 

No. 

Tons. 

509,710 
511,214 

Crew. 

Azrived 

Cleared 

399,874 
381,296 

6.695 
6,539 

28 
19 

18,439 
9,298 

256 
160 

610 
623 

8,616 
8,769 

COMMERCE  (COASTWISE  AND  FOREIGN),  1901. 

Value  of  exports $15,349,212.00 

Value  of  imports 11,091,899.00 

Tom  Gollecaon 8,106.79 

Statement  of  receipts  of  naval  stores^  1901. 

fgto barrels..  242,522 

BpWti do....    72,341 
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O   10. 

IMPROVEMENT  OF  THE  INSIDE  WATER  ROUTE  BETWEEN  SAVANNAH, 

GEORGIA,  AND  FERNANDINA,  FLORIDA. 

The  description  of  this  route  will  be  found  in  the  report  of  the 
Chief  of  Engineers  for  1900,  oage  1953,  and  the  waters  forming  it  are 
also  shown  on  CoastSurvey  Charts  Nos.  156  and  157. 

The  project  of  improvement  calls  for  a  mean  low  water  depth  of 
7  feet  between  Savannah  and  Fernandina. 

During  the  fiscal  year  ending  June  30,  1902,  three  piling  were 
driven  to  mark  the  training  wall  in  Jekyl  Creek. 

COMMERCE   AND   NAVIGATION. 

A  detailed  discussion  of  the  commerce  over  this  route  will  be  found 
in  the  Report  of  the  Chief  of  Engineers  for  1901,  page  1653. 

For  the  calendar  year  1901  the  commerce  over  tnis  route  amounted 
to  42,176  tons  of  freight,  valued  at  about  $2,614,955,  besides  163,362,- 
478  feet  B.  M.  of  timber,  valued  at  about  $1,668,164.  There  were 
carried  by  the  boats  over  this  route  64,217  passengers,  principally 
between  Brunswick  and  Cumberland  and  St.  Simons  Islands,  Georgia, 
Fernandina,  Fla.,  and  Darien,  Ga.  None  of  this  commerce^went  over 
the  entire  route. 


Money  statement, 

July  1,  1901,  balance  unexpended $132. 69 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902  . .     15, 000. 00 

15, 132. 69 
June  30,  1902,  amount  expended  during  fiscal  year 48. 26 

July  1,  1902,  balance  unexpended 15, 084. 34 


Amount  (estimated)  required  for  completion  of  existing  project 41, 000, 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1904,  in  addition  to  the  balance  unexpended  July  1,  1902: 

For  works  of  improvement $41, 000. 00 

For  maintenance  of  improvement 15, 000. 00 

56,000.00 

Submitted  in  comp\iance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

AMOUNT  AND   DATE   OF  ALL  APPROPRIATIONS. 

Previous  to  the  existing  project  there  were  appropriated  as  follows: 

Parsons  cut  or  Romerly  marshes,  Georgia: 
Act  of  Congress  approved — 

August  2,  1882 $10,000.00 

July  5,  1884 10,000.00 

August  5,  1886 17,475.00 

August  11,  1888 4,633.77 

Total  by  United  States 42,108.77 

From  Georgia  and  Florida  Steamboat  Company 5, 000. 00 

Total 47,108.77 
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Jekvl  Creek,  Georgia: 
Act  of  Congress  approved — 

Angostll,  1888 5,000.00 

September  19,  1890 7,500.00 

July  13,1892 7,500.00 

August  18,  1894 4,000.00 

Total 24,000.00 

Since  the  existing  project  for  improving  this  route  was  adopted 
four  appropriations,  aggregating  $64,000,  have  been  made,  as  follows: 

Inside  route: 
Act  of  Congress  approved — 

July  13,  1892 $15,000.00 

August  18,  1894 20,000.00 

June  3,  1896 14,000.00 

June  13,  1902 15,000.00 

64,000.00 

Making  a  total  oi 135,108.77 


O  II. 
IMPROVEMENT  OF  CUMBERLAND  SOUND,  GEORGIA  AND  FLORIDA. 

The  entrance  to  Cumberland  Sound  is  situated  between  Cumberland 
Island,  Georgia,  and  Amelia  Island,  Florida.  The  principal  port  is 
Fernandina,  m  the  State  of  Florida. 

OPERATIONS   DURING  THE   FISCAL  TEAR  ENDING  JUNE   30,  1902. 

Jetty  work  was  continued  throughout  the  fiscal  year  by  Christie, 
Lowe  &  Hey  worth,  under  their  contract.  During  the  year  139,277.35 
tons  of  large  stone  and  123,380.24  tons  of  small  stone  were  placed, 
making  a  total  to  date  of  192,430.97  tons  of  large  stone  and  192,955.67 
tons  of  Small  stone  placed  under  this  conti-act. 

The  order  by  which  the  work  was  carried  out  was  with  a  view  to 
causing  the  incipient  north  channel,  between  the  jetties,  to  open,  and 
at  the  same  time  allow  the  large  sand  bar  between  the  jetties  to  be 
carried  seaward  by  the  ebb  tide  and  to  the  southward  over  the  unob- 
structed line  of  the  south  jetty  by  the  action  of  currents  and  winds 
from  the  northeast.  By  this  means  the  north  channel  increased  in 
depth  until  on  May  20, 1902,  it  had  a  greater  depth  than  the  temporary 
channel  across  the  south  jetty  and  the  buoys  were  removed  to  the  new 
channel  on  May  28,  1902,  since  which  date  it  has  been  entirely  used 
by  shipping,  and  the  closing  of  the  gap  in  the  south  jetty  is  well  under 
way. 

The  Grovemment  dredge  W!nyah  Bay  was  employed  from  March 
81,  1902,  to  the  close  of  the  fiscal  year  to  insure  against  temporary 
shoaling  at  any  part  of  the  new  channel.  Previous  to  the  change  of 
buoys  sne  removed  72,811  cubic  yards  of  material  from  the  channel, 
which  amount  has  since  that  date  been  increased  to  114,083  cubic  yards. 

The  contract  of  September  25, 1900,  with  C.  P.  Goodyear,  for  dredg- 
ing in  the  temporary  channel,  which  was  to  have  been  completed  July 
1,  1901,  was  further  extended  to  September  1,  1901.     The  contract 
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was  completed  August  31,  1901.  During  the  fiscal  year  32,960.32 
cubic  yards  of  material  were  removed,  making  a  total  of  47,292.39 
cubic  yards  removed  under  this  contract. 

The  condition  of  the  jetty  work  on  June  30,  1902,  is  as  shown  on 
the  small  map  herewith. 

Jetty  work  is  going  on  very  rapidly,  the  effective  longitudinal  jetty 
section  constructed  during  the  fiscal  year  being  128,800  square  feet. 
There  had  been  137,011  square  feet  constructed  oetjveen  1880  and  1897 
and  63,900  square  feet  in  1900  and  1901,  making  a  total  of  329,711 
square  feet.  It  is  estimated  that  149,200  square  feet  remain  to  be 
constructed  to  complete  the  projected  jetties. 

The  channel  is  deeper  than  it  has  ever  been  and  is  straight  and  easily 
navigated.  The  depth  at  mean  low  water  is  20  feet  on  the  bar  anH 
19  feet  on  a  shoal  mside,  with  prospects  for  considerable  increase  in 
the  near  future,  as  the  work  goes  on. 

The  new  dredge  is  expected  to  be  readv  for  opei-ations  about  Octo- 
ber 1,  1902. 

COMMERCE   AND   NAVIGATION. 

Neglecting  the  commerce  of  St.  Marys,  Ga.,  the  total  commerce 
of  the  harbor  of  Fernandina  during  the  calendar  year  1901  amounted 
to  479,337  tons,  with  a  value  of  $15,212,339.  The  details  of  its  history 
are  given  in  the  tables  appended  hereto. 

Money  statement, 

July  1,  1901,  balance  unexpended $833,237.81 

Amount  appropriated  by  sundry  civil  act  approved  June  28,  1902 400, 000. 00 

,  1, 233, 237. 81 

June  30,  1902,  amount  expended  during  fiscal  year 687, 169. 14 

July  1,  1902,  balance  unexpended 646, 068. 67 

July  1,  1902,  outstanding  liabilities 62, 248. 75 

July  1,  1902,  balance  available 583,819.92 


July  1,  1902,  amount  covered  by  uncompleted  contracts 41 2, 498. 37 


Amount  (estimated)  required  for  completion  of  existing  project 495, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June 

30,  1904,  in  addition  to  the  balance  unexpended  July  1,  1902 400, 000, 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 

June  4,  1897. 

AMOUNT  AND   DATE   OF  ALL   APPROPRIATIONS. 

Under  the  original  project  for  improving  Cumberland  Sound  the 
following  appropriations  were  made  for  the  work: 

By  act  of  Congress  of — 

June  14,  1880 $30, 000 

March  3,  1881 100, 000 

August  2,  1882 50, 000 

July  5,  1884 75,000 

August  5,  1886 11 2, 500 

August  11,  1888 112, 500 


Total 480,000 
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Under  the  revised  project  of  improvement  the  following  appi-opria- 

tioiis  were  made: 

By  act  of  Congreea  of — 

September  19,  1890 $112,500 

JiJyl3,  1892 170,000 

August  1 7,  1894 170, 000 

Total 452,500 

Under  the  existing  project  of  improvement  the  following  appro- 
priations have  been  made: 

By  act  of  Congreee  of— 

Jane  3, 1896 15,000 

June  4, 1897 350,000 

Jul  y  19,  1887 60, 000 

July  1,  1898 450,000 

March  3,  1899 400,000 

March  3,  1901 200,000 

June  28,  1902 400,000 

Total 1,855,000 


Nmme  and  addrea  o: 
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COMMERCE 

Value  of  exports: 

Foreign $2,668,840.00 

Coastwise 11,484,256.00 

Value  of  imports: 

Foreign 49,968.00 

Coastwise 14, 790. 00 

Total  commerce 14, 067, 839. 00 

Duties  collected : 1,576.83 


O    12. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR 

ENDANGERING  NAVIGATION. 

On  May  10,  1901,  the  Chief  of  Engineers,  by  authority  of  the  Sec- 
retary of  War,  allotted  $100  for  the  removal  of  the  wreck  of  the  river 
steamer  Pete  Oraig^  sunk  in  Savannah  River,  Georgia,  near  Twiggs 
bar.  Owing  to  continued  high  water  the  wreck  was  not  removed 
until  October  31,  1901.  The  cost  of  the  work  was  (35.63,  and  the 
unexpended  balance  of  $64.37  was  returned  to  the  Treasure^  of  the 
United  States  on  November  3, 1901. 


APPENDIX    P. 


IMPROVEMENT  OF  RIVERS  AND  HARBORS  ON  THE  EASTERN  COAST 
OF  FLORIDA,  AND  OF  HARBOR  AT  KEY  AVEST,  FLORIDA,  AND 
ENTRANCE  THERETO. 


REPORT  OF  CAPT.  HERBERT  DEAKYNE,  CORPS  OF  ENGINEERS, 
OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO, 
1909,  WITH  OTHER  DOCUMENTS  RELA  TING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  8t  Johns  River,  Florida. 

2.  St  Johns  River  at  Orange  Mills  Flats, 

Florida. 

3.  Volusia  Bar,  Florida. 

4.  Oklawaha  River,  Florida. 

5.  St  Augustine  Harbor,  Florida. 
^  Indian  River,  Florida. 

7.  Biscayne  Bay,  Florida. 

8.  Harbor  at  Key  West,  Florida,  and  en- 

trance thereto. 


9.  Removing  the  water  hyacinth  from 
Florida  waters. 

10.  Dredge  for  river  and  harbor  improve- 

ments, Florida. 

11.  Removing   sunken  vessels  or   craft 

obstructing  or  endangering  naviga- 
tion. 


United  States  Engineer  Office, 

Tampa,  FU.,  July  18,  1902, 

General:  I  have  the  honor  to  submit  herewith  the  following  reports 
of  river  and  harbor  works  in  my  charge  for  the  fiscal  year  ending 
June  30,  1902. 

Very  respectfully,  your  obedient  servant, 

Herbert  Deakyne, 
^aptain^  Corps  of  Engineers. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers,  U.  S.  A. 


P  I. 

IMPROVEMENT  OF  ST.  JOHNS  RIVER,  FLORIDA. 

For  a  description  of  this  locality,  the  requirements  of  commerce, 
the  project  adopted  and  its  modifications,  the  methods  used,  the  work 
aooomplished,  its  cost,  and  the  results  obtained,  attention  is  invited 
to  pages  1306  to  1312,  Annual  Report  of  the  Chief  of  Engineers  for 
1896,  and  to  pages  1686  to  1604,  Annual  Report  of  the  Chief  of  Engi- 
neers for  1895,  the  latter  being  a  report  upon  a  survey  of  St.  Johns 
Biver,  Florida,  from  Jacksonville  to  the  ocean,  with  a  view  of  secur- 

ENO  1902 76  1201 
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ing  a  24-foot  channel,  and  to  pages  1327  to  1330,  Annual  Report  of 
the  Chief  of  Engineers  for  1898. 

Work  under  the  contract  with  Roderick  G.  Ross,  of  Jacksonville, 
Fla.,  for  work  on  the  north  jetty  at  the  entrance,  began  March  2, 1900, 
and  was  completed  August  15,  1901.  Under  this  contract  48,361.6 
tons  of  first-class  stone,  19,753.1  tons  of  second-class  stone,  and  16,313.8 
tons  of  third-class  stone  were  placed  in  the  north  jetty.  This  work 
resulted  in  raising  the  north  jetty  to  7  feet  above  mean  low  water 
from  station  3500  to  station  8669,  and  to  3  feet  above  mean  low  water 
from  station  8669  to  station  9408,  and  to  from  3  to  7  feet  above  mean 
low  water  from  station  9408  to  station  9738,  and  in  extending  the  foun- 
dation to  station  13000.  That  portion  of  the  extension  of  the  jetty 
beyond  station  10934  was  built  up  to  from  1  to  7  feet  below  mean  low 
water.  \ 

The  channel  across  the  bar  at  the  eiJtrance  to  the  river  having 
shoaled  to  such  an  extent  that  vessels  could  not  take  their  customary 
cargo,  the  U.  S.  dredge  Winy  ah  Bay  was  secured  and  began  dredging 
at  that  place  November  29,  1901.  A  sui^vey  made  November  29 
showed  tnat  the  channel  across  the  bar  had  an  available  depth  of  less 
than  10  feet  at  mean  low  water.  The  dredge  worked  until  March  21, 
and  left  for  Charleston  on  March  24,  1902.  A  total  of  48,915  cubic 
yards  was  removed  from  the  channel  across  the  bar  at  the  entrance  to 
the  river,  26,618  cubic  yards  from  Mile  Point  cut  and  8,186  cubic 
yards  from  Dames  Point  cut.  Work  was  done  at  Mile  Point  cut  and 
at  Dames  Point  cut  when  weather  conditions  prohibited  work  on  the 
bar  at  the  entrance. 

The  survey  of  the  enti-ance  to  the  river  was  made  June  6  to  19, 1902. 
The  field  work  of  a  survc}'^  for  the  purpose  of  ascertaining  the  character 
of  the  material  and  for  obtaining  a  profile  and  the  adjacent  contours 
along  a  line  crossing  the  peninsula  back  of  Dames  Point  from  Browns 
Creek  to  Dunns  Creek,  was  begun  June  18,  1902.  This  work  was 
still  in  progress  at  the  end  of  the  fiscal  year. 

The  cost  of  this  dredging  work  was  paid  from  an  allotment  of 
$10,000  made  December  20,  1901,  by  the  Secretary  of  War  from  the 
emergency  appropriation  of  June  6,  1900. 

The  river  and  harbor  act  of  June  13,  1902,  contained  the  following 
item: 

Improving  Saint  Johns  River,  Florida,  from  Jacksonville  to  the  ocean:  CJontinu- 
ing  improvement,  three  hundred  and  fifty  thousand  dollars :  Provided,  That  a  con- 
tract or  contracts  may  be  entered  into  by  the  Secretary  of  War  for  such  materials 
and  work  as  may  be  necessary  to  prosecute  the  approved  and  modified  project,  to  be 
paid  for  as  appropriations  may  from  time  to  time  be  made  by  law,  not  to  exceed  in 
the  aggregate  nine  hundred  and  fifty  thousand  dollars,  exclusive  of  the  amounts 
herein  and  heretofore  appropriated  :  Provided  further,  That  out  of  said  amounts  one 
hundred  and  fifty  thousand  (iollars  may  be  expended  in  the  construction  or  purchase 
of  a  sea-going  suction  dredge. 

The  map  of  the  survey  of  the  entrance  to  the  river  made  in  June 
and  the  map  of  the  survey  of  the  bar  at  the  entrance  made  November 
29,  1901,  are  presented  herewith.  A  comparison  of  these  maps  and 
that  of  the  survey  made  in  April,  1901,  shows  very  material  changes  in 
depths  have  been  in  progress  during  the  year. 

There  is  an  availalue  channel  across  the  bar  at  the  present  time  hav- 
ing a  least  depth  of  16  feet  at  mean  low  water.     There  are  three  other 
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channels  across  this  shoal,  to  the  northward  .of  the  main  channel,  hav- 
ing least  depths  in  excess  of  13  feet  at  mean  low  water.  From  near 
the  outer  end  of  the  north  jetty  around  the  curve  following  the  outer 
15- foot  contour  for  a  distance  of  2,700  feet,  the  inner  15-foot  contour  is 
pi-actically  parallel  to  the  outer  15-foot  contour  and  at  an  average  dis- 
tance of  only  about  350  feet  from  it.  There  is  a  plainl}"  marked  ridge 
extending  from  the  north  side  of  the  main  channel  on  the  bar  to  a 
point  about  midway  between  the  jetties  abreast  of  station  11500  on  the 
north  jetty,  having  a  depth  of  only  about  15  or  16  feet  over  it.  This 
appears  to  follow  a  line  marking  the  minimum  resultant  of  the  com- 
bined effect  of  the  ebb  currents  on  the  north  side  and  the  flood  cur- 
rents on  the  south  side  (bearing  in  mind  the  fairly  well-established  fact 
that  the  normal  flood-tide  current  flows  to  the  northward  along  this 
coast).  It  is  reasonable  to  assume  that  the  remarkable  changes  which 
have  taken  place  are  due  to  the  recent  work  of  building  up  and  extend- 
ing the  north  jetty. 

There  has  been  a  marked  accumulation  of  sand  along  the  inner  side 
of  the  north  jetty  between  stations  3600  and  7600.  This  sand  has 
already  reached  a  height,  in  places,  above  the  level  of  the  water  at  its 
highest  stage  during  the  time  of  ordinary  ebb  flow,  hence  it  is  safe  to 
assume  it  is  not  deposited  during  the  ebb  tide.  It  is  believed  that  it 
is  brought  in  from  the  outside  of  the  jetty  by  overtopping  sand-laden 
waves.  It  is  not  thought  that  this  sand  will  be  carried  inside  any 
appreciable  distance  away  from  the  jetty. 

The  contours  on  each  side  of  the  north  jetty  along  the  low  portion 
between  the  shore  and  station  3500  indicate  the  flow  of  a  considerable 
volume  of  water  across  this  portion  of  the  jetty. 

As  noted  last  vear,  the  slope  of  the  western  side  of  the  large  shoal 
inside  of  and  adjacent  to  the  north  jetty  continues  to  flatten.  The 
apex  of  this  shoal  or  middle  ground  is  doubtless  maintained  in  its 
position  by  the  heav}^  waves  which  race  up  the  channel  between  the 
jetties  from  the  sea. 

The  crest  of  the  north  jetty  has  been  lower  in  places  by  wave  action 
and  presents  a  more  iiTegular  profile  than  last  year,  but  it  may  be 
considered  to  be  in  a  fairly  good  condition. 

The  channel  has  encroached  so  much  on  the  extension  of  this  jetty, 
which  has  a  foundation  only  50  feet  wide,  that  a  revetment  is  needed 
along  the  inner  side  of  that  portion  of  the  work. 

The  crest  of  the  south  jetty  remains  about  as  last  year  except  near 
the  outer  end,  where  it  has  been  lowered  somewhat. 

The  improved  condition  of  the  bar  transfers  the  limiting  depths  to 
the  shoals  in  the  river. 

The  channel  above  the  mouth  is  in  about  the  same  condition  as 
reported  last  year.  There  is  an  available  channel  depth  of  about  16^ 
feet  at  mean  low  water.  Complaints  have  been  made  that  the  channel 
at  White  Shells,  about  1  mile  below  St.  Johns  Bluff,  is  getting  so  nar- 
row as  to  cause  trouble  there.  Much  complaint  is  made  regarding  the 
turn  about  Dames  Point.  The  vessels  are  loaded  to  dmw  as  much  as 
the  depth  at  this  place  will  permit,  and  under  the  circumstances  much 
troul)le  is  frequently  experienced  in  making  the  turn.  It  is  reported 
that  one  of  the  Clyde  steamships  went  aground  five  times  during  one 
trip  through  this  place.  It  seems  there  was  depth  enough  in  mid- 
channel  for  the  draft  the  vessel  had,  but  it  could  not  be  kept  in  the 
best  water. 
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Money  statements. 

GENERAL   IMPROVEMENT. 

July  1,  1901,  balance  unexpended $66,139.38 

Amount  appropriated  by  river  and  harbor  act  approved  June  13 j  1902.       350,  ODD.  00 


June  30,  1902,  amount  expended  during  fiscal  year 


416, 139. 38 
64,334.99 


July  1,  1902,  balance  unexpended 351, 804. 39 

July  1,  1902,  outstanding  liabilities 1,250.00 

July  1,  1902,  balance  available 350,554.39 

Amount  (estimated)  required  for  completion  of  existing  project 1, 359,  750.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1904,  in  addition  to  the  balance  unexpended  July  1,  1902 200, 000.  OQ 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 

June  4,  1897. 

EMERGENCY    APPROPRIATION. 

Amount  allotted  from  emergency  act  approved  June  6,  1900 $10, 000. 00. 

June  30,  1902,  amount  expended  during  fiscal  year 9, 201. 74 

July  1,  1902,  balance  unexpended 798. 26 

APPROPRIATIONS   FOR  IMPROVEMENT   OF   ST.  JOHNS   RIVER,  FLORIDA. 

Under  the  original  project  the  following  appropriations  were  made 
for  the  work: 

June  14, 1880 $125,000 

March  3,  1881 100,000 

August  2,  1882 150, 000 

July  5,  1884 150.000 

August  5,  1886 150, 000 

August  11,  1888 175,000 

September  19,  1890 170,000 

July  13,  1892 112,500 

March  3,  1893 284,500 

Total $1,417,000 

Under  the  existing  project  of  improvement  the  following  appropria- 
tions have  been  made: 

June  3,  1896 $200,000 

March  3,  1899 200,000 

June  13,  1902 ^350,000 


June  6,  1900  (allotment  emergency  appropriation) 


$750,000 
10,000 


Aggregate 2,177,000 


CONTRACT   IN    FORCE   DURING    FISCAL   YEAR. 


Name  of  contractor. 


Roderick  O.  Ross 


Contract. 


Jetty  construction . . . , 


Dated. 


Dec.  1,1899 


Approved. 


Date  of 
beginning. 


Dec.  30,1899 


Mar.  2,1900 


Date  of 
completioo. 

Aug.  15,1901 


Quantities. 


About  49,000  tons  first-class  stone — 
About  20,000  tons  second-class  stone 
About  20,000  tons  third-class  stone  . . 


Price  per 
ton. 


12. 3S 
2.S 
2.00 


a  And  continaing  contract  for  $950,000. 
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Commerce  of  SU  Johns  River,  Florida,  during  the  year  ending  Decemlii'r  SI,  1901. 
[Pumlflhed  ty  JftckMnTllli.'  Bnanl  of  Trei]e,| 


Articles. 

QIOM 

ArtlclBI. 

Grom 

J:ffl 
IS 

61276 

Total 

ArrlvBlB. 

Departures. 

Number. 

Tons. 
^      ^90,588 

Xumbur, 

Ton^ 

kJ 

iJ 

M9 

490.5B3 

M3 

No  work  has  been  in  progress  during  the  \ya.iX  fiscal  year. 
The  som  of  $50,000  coula  be  profitably  expended  on  this  work  dur- 
ing the  fiscal  year  ending  June  30,  T901. 

Money  statement. 


Jnne  30,  1902,  amount  expended  during  flecal  yvar 1,  if 

July  1,  1902,  balance  unexpended 30,284.3t 


e  with  requiremeute  of  t 


uly  1, 


civil  act  of  June 
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APPROPRIATIONS. 

Act  of — 

March  3,  1899 $40,000 

June  13,  1902 30,000 

Total 70,000 


CX)MMERCIAL   HTATIStlCS. 

Commerce  of  Orange  Mills  Flats  during  the  year  ending  December  31,  1901, 
[Furnished  by  Wilson  Cypress  Company,  Palatka,  Fla.] 


Articles. 


Fertilizers 

Lumber 

Shingles 

Sash,  doors,  and  blinds 
Merchandise 


Total 


OroM 
tonnage. 


1,000 

60,000 

S.O0O 

S.SO0 

10,000 


87,000 


Arrivals  and  departures  of  vessels  for  the  year  ending  December  Sl^^  1901. 
Sailing  vessels,  number  of  arrivals 40 


P3. 

IMPROVEMENT  OF  VOLUSIA  BAR,  FLORIDA. 

For  a  description  of  this  locality,  the  requirements  of  commerce,  the 
project  adopted  and  its  modifications,  the  methods  used,  the  work  accom- 
plished, its  cost,  and  the  results  obtained,  attention  is  invited  to  the 
Annual  Reports  of  the  Chief  of  Engineers  for  1897,  page  1560,  and  for 
1896,  pages  1313  and  1314. 

Since  the  appropriation  of  $7,500  made  in  the  act  approved  August 
5,  1886,  the  appropriations  made  for  this  improvement  have  been  for 
maintenance  and  have  been  expended  for  that  purpose. 

Since  July,  1899,  no  work  has  been  done  at  this  place. 

Money  statement. 

Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1902. . .     $2, 000. 00 
July  1,  1902,  balance  unexpended 2,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1904,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unex  pended  Jul  y  1 ,  1902 4 ,  000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  section  7  of  the  river  and  harbor  act  of  1899. 
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APPROPRIATIONS. 


Actof- 


Act  of — 


June  14, 1880 $5,000  i 

MarchS,  1881 5,500 

August  2, 1882 5,000 

July  5,  1884 2,000 

August  5, 1886 7, 500 

August  11, 1888 500 

September  19,  1890 500 


July  13,  1892 $1,000 

August  18,  1894 1,000 

June3,  1896 1,000 

March  3,  1899 2,000 

June  13,  1902 2, 000 


Total 33,000 


COMMERCIAL  HTATI8TICH. 


Commerce  of  Voltisia  Bar,  Florida,  during  year  ending  Deremfter  SI,  1901. 

[Famished  by  Clyde  St.  Johns  River  Lino.] 


Articles. 


Cattle 

Fertilizers 

Fruits 

Grain 

Hides 

Honey,  sirup,  etc 

Lumber 

Merchandise 

Oranges 


Artk'hw. 


Pineapples 

Ship  stores 

Vegetables 

Fish  and  oysters. 

Tobacco  

Hay 


Total 


Gross 
tonnage. 

25 

692 

2,972 

802 

47 

3,418 

82,438 


There  are  also  other  boats  running  independently,  carrying  principally  naval 
stores  and  lumber,  in  addition  to  above  mercnandise  transported  by  our  steamers. 

Arrivals  and  departures  ofvessehfor  the  year  ending  December  31,  1901. 


Class. 


ArrivaK 
Number.       Tons. 


SteameiB 


156 


31,200 


Departures. 
Tons. 


31,200 


Brtlmated  number  of  passeneers  carried  by  water 31, 894 

Brtimated  percentage  of  total  trade  of  neighborhood  carried  by  water 35 

PiobaMe  Increase  <»  trade  were  the  improvement  completed per  cent. .       150 


P  4. 
IMPROVEMENT  OF  OKLAWAHA    RIVER,  FLORIDA. 

For  description  of  this  stream,  the  requirements  of  commerce,  pro- 
ject adopted  and  its  modifications,  methods  used,  work  accomplished, 
its  cost,  and  the  results  obtained,  see  pages  1314  to  1316,  Annual 
Report  of  the  Chief  of  Engineers  for  1896. 

There  were  no  operations  on  this  stream  during  the  past  fiscal  year. 

The  sum  of  $16,000  still  remaining  unappropriated  of  the  amount 
originally  estimated  as  the  cost  of  the  projected  improvement  of  this 
river,  in  addition  to  $3,000  required  for  maintenance,  could  be  profit- 
ably expended  during  the  fiscal  year  ending  June  30,  1904. 
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Money  statement. 

Amonnt  appropriated  by  river  and  harbor  act  approved  June  13,  1902  . .     $2, 000.00 
July  1,  1901,  balance  unexpended 2,000.00 


Amount  (estimated)  required  for  completion  of  existing  project 16, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
190i,  in  addition  to  the  balance  unexpended  July  1,  1902: 

For  works  of  improvement $16, 000. 00 

For  maintenance  of  improvement 3, 000. 00 

19,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 


Act  of — 

September  19,  1890 $10, 000 

July  13,  1892 1,000 

August  18,  1894 3, 000 

June  3, 1896 3, 000 


Act  of — 

March  3.  1899 $3,000 

June  13, 1902 2,000 


Total 22,000 


COMMERCIAL  STATISTICS. 

Commerce  of  OJdawciha  River  during  year  ending  December  SI,  1901, 

[Furnished  by  R.  J.  Adams,  Palatka,  Fla.] 


Articles. 


Ck>tton 

Fertilizers 

Fruits 

Grain 

Hides 

Honey,  sirup,  etc 
Lumber 


Gross 
tonnage. 


1 
20 

5 
276 

1 

20 
15 


Articles. 


Merchandise 
Ship  stores  . . 
V^etables  . . 
Hay 


Total 


Gross 
tonnage. 


560 

8,600 

28 

120 


4,580 


Remarks.— Millions  of  feet  of  cypress  and  pine  logs  and  cross-ties  are  rafted  by  other  parties. 
Arrivals  and  departures  of  vessels  for  year  ending  December  SI,  1901. 


Class. 

Arrivals 

Departures. 

Number. 

Tons. 

Number. 

Tons. 

Steamers 

140 

3,360 

140 

1,170 

Estimated  number  of  passengers  carried  by  water 7, 000 


Ps. 

IMPROVEMENT  OF  ST.  AUGUSTINE  HARBOR,  FLORIDA 

For  a  description  of  this  locality,  the  requirements  of  commerce, 
the  project  adopted  and  its  modifications,  the  methods  used,  the  work 
accomplished,  its  cost,  and  the  results  obtained,  see  pages  1316  and 
1317,  Annual  Report  of  the  Chief  of  Engineers  for  1896. 
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The  amount  appropriated  by  the  river  and  harbor  act  of  August  18, 
1894,  being  inadequate  to  carry  out  the  work  designed,  it  has  been 
held  in  reserve  for  emergencies  that  may  arise  as  a  result  of  storms. 
Considerable  erosion  has  taken  place  in  the  vicinit}"  of  the  inner  two 
•groins  on  the  south  side  of  the  entrance. 

During  the  autumnal  storms  of  1901  a  considerable  break  in  the 
shore  line  in  the  vicinity  of  groin  No.  4  on  Anastasia  Island  was  made 
by  the  action  of  the  waves.  This  having  been  brought  to  the  atten- 
tion of  the  Departnjent,  an  examination  of  the  prevailing  conditions 
was  made  December  9,  3901.  A  report,  with  plans  and  estimate,  was 
submitted,  recommending  the  construction  of  a  timber  dam  to  prevent 
further  erosion  of  the  shore  in  the  vicinity  of  groin  No.  4.  At  this 
point  the  storms  had  caused  a  gap  of  about  300  leet  in  the  shore  line, 
allowing  the  tide  at  high  water  to  extend  about  1,000  feet  farther 
inland  than  normal.  The  estimated  cost  of  this  work  was  $6,000. 
The  recommendation  was  approved  January  18,  1902,  and  work  was 
commenced  March  1,  1902. 

The  work  consisted  of  a  sheet- pile  timber  dam,  thoroughly  braced 
from  the  rear,  440  feet  in  length  and  parallel  to  the  shore  Ime,  backed 
by  a  filling  of  marsh  mud  with  a  hearting  of  sand.  This  filling  was 
planked  over  for  a  distance  of  7  feet  back  from  the  face  of  the  dam  to 

Krotect  it  from  the  wash  of  overtopping  waves.  Four  wings  of  tim- 
er extend  seaward  normal  to  the  race  of  the  dam  for  a  distance  of 
100  feet  each  from  about  mean  high  water  to  extreme  low  water  to 
serve  as  sand  catches.  It  is  intended  to  build  these  sand  catches  up, 
plank  by  piank,  as  the  sand  accumulates.  The  crest  of  the  dam  is  9.93 
feet  above  the  plane  of  mean  low  water.  The  mean  rise  and  fall  of 
tide  is  about  4i  feet. 

The  existing  results  are  an  increase  of  4  feet  in  the  elevation  of  the 
shore  in  front  of  the  dam  and  an  effectual  stoppage  of  tlie  present 
encroachment  of  the  tide  at  this  point. 

This  work  is  considered  unworthy  of  further  improvement. 

Money  statement, 

July  1,  1901,  balance  unexpended $6,000.10 

June  30,  1902,  amount  expiended  during  fiscal  year t «  5, 071. 31 

July  1,  1902,  balance  unexpended 928. 79 

July  1,  1902,  outstanding  liabilities 155. 00 

July  1,  1902,  balance  available 773.  79 

Amount  (estimated)  required  for  completion  of  existing  project 24, 000. 00 


APPROPRIATIONS. 

Act  of — 

August  11,  1888 $35, 000 

September  19,  1890 20, 000 

July  13,  1892 10,000 

August  18,  1894 6, 000 

Total 71,000 

o  Includes  $150  withdrawn  for  expenses  of  office  of  Chief  of  Engineers. 
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COMMEIU.:iAL  HTATI8TICH. 


From  information  furnished  by  Thomas  B.  Georee,  collector  of  customB,  there  was 
no  water  commerce  at  this  port  during  the  year  ending  December  31,  1901. 


P6. 

IMPROVEMENT  OF  INDIAN  RIVER,  FLORIDA. 
(1)   INDIAN   RIVER,  BETWEEN   GOAT   CREEK   AND  '^rUPITER  INLET. 

For  a  description  of  this  locality,  the  requirements  of  commerce, 
the  project  adopted,  methods  of  improvement  employed,  work  accom- 
plished, and  its  cost,  attention  is  invited  to  the  Annual  Report  of  the 
Chief  of  Engineers  for  1896,  pages  1318  to  3320. 

There  was  no  work  done  on  this  portion  of  the  river  during  the 
fiscal  year. 

The  act  of  June  13,  1902,  appropriated  $2,000  for  this  portion  of  the 
improvement.  It  having  been  reported  that  work  was  most  needed 
in  the  river  channel  abreast  of  Santa  Lucia  Inlet,  an  artificial  opening 
into  the  ocean  made  in  1892,  an  examination  was  made  of  the  locality 
on  June  18.  It  was  found  that  such  extensive  shoaling  had  taken 
place,  reducing  the  available  channel  depth  to  2  feet  at  mean  low 
water,  that  the  amount  availa})le  was  inadequate  to  make  even  one  cut 
through  the  shoal.  The  U.  S.  dredge  Suwanee  was  in  the  vicinity  at 
the  time,  but  was  in  an  unserviceable  condition,  principally  by  reason 
of  having  been  at  work  in  salt  water  for  more  than  a  3^ear  without  being 
hauled  out,  and  the  teredo  were  making  serious  inroads  on  the  hulL 
Accordingly  it  has  been  recommended  that  the  expenditure  of  the  amount 
available  be  held  in  abeyance  until  more  favorable  conditions  obtain 
or  additional  funds  are  provided. 

This  portion  of  the  river  is  of  sufficient  importance  to  warrant  early 
completion  of  the  projected  improvement.  The  balance  ($27,000)  of 
the  estimated  cost  of  the  improvement  could  be  profitably  expended 
during  the  fiscal  year  ending  June  30,  1904. 

(2)  NEGRO   CUT. 

For  a  description  of  this  loculity,  project,  and  work  done,  atten- 
tion is  invited  to  the  Annual  Reports  of  the  Chief  of  Engineers  for 
1S94,  pages  1227  et  seq.,  and  for  1896,  pages  1318  and  1319. 

Work  under  the  appropriation  of  $7,500  made  in  act  of  June  3, 
1896,  and  that  of  $5,000  made  in  act  of  March  3,  1899,  was  begun  by 
the  U.  S.  dredge  Suw(wee  June  25,  1901.  Up  to  June  30, 1901, 1,986.9 
cul)ic  3^ards  of  material  had  been  dredged  from  the  channel.  Work 
continued  until  January  13,  1902.  The  total  amount  of  material 
removed  from  the  channel  with  the  funds  provided  in  the  two  acts 
mentioned  was  37,103.9  cubic  yards,  thereb}-  forming  a  rhannel  7  feet 
deep  and  100  feet  wide  for  a  distance  of  3,000  feet  and  50  feet  wide 
for  a  distance  of  1,300  feet,  completing  the  channel  required;  5,775 
cubic  yards  in  addition  was  dredged  outside  of  the  channel  limits  and 
deposited  on  the  south  training  wall. 

Two  training  walls  were  constructed — one  on  the  north  side,  at  the 
eastern  end  of  the  dredged  channel,  560.7  feet  long,  and  one  the  south 
side,  opposite  the  one  on  the  north  side,  880. 6  feet  long.  These  train- 
ing walls  are  each  constructed  of  two  rows  of  palmetto  piles  5  feet 
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apart,  the  piles  in  each  row  ])ein|^  spaced  4  feet  apart.  The  space 
between  the  rows  is  filled  with  compacted  mangrove  brush.  An  out- 
side waling  strip  is  spiked  on  each  row  and  diagonal  braces  are  spiked 
to  the  tops  of  the  piles.  Sand  was  then  deposited  on  the  training 
walls  by  the  dredging  pump.  The  north  wall  was  covered  with  sand 
up  to  the  waling  strips.  The  funds  availa))le  did  not  admit  of  depos- 
iting all  the  sand  intended  on  the  south  wall,  but  it  is  ])elieved  that  a 
sufficient  amount  was  placed  to  prevent  sc^our  through  it,  and  it  is 
hoped  that  it  will  serve  the  purpose  designed. 

A  total  of  276  piles  and  97  cords  of  brush  was  placed  in  the  north 
training  wall  and  466  piles  and  452  cords  of  brush  in  the  south  train- 
ing wall. 

It  is  estimated  that  an  appropriation  of  $1,000  annualU^,  or  $2,000 
biennially,  will  be  required  to  maintain  this  channel. 

(3)    JUPITER   INLET. 

For  description  of  this  locality  and  work  done  see  Annual  Reports 
of  Chief  of  Engineers  for  1897,  page  1554,  and  1901,  page  1743. 

No  work  was  done  at  this  place  during  the  past  fiscal  year.  It  is 
believed  that  the  inlet  is  still  in  a  satisfactory  condition. 

The  U.  S.  dredge  Smcanee  was  under  charter  with  the  Florida 
Ck>ast  Line  Canal  and  Transportation  Company  from  February  7  to 
July  7,  1902,  at  work  on  the  inside  passage  between  Jupiter  Inlet  and 
Biscayne  Bay.  During  that  time  the  dredge  removca  S4,220  cubic 
yards  of  material,  at  a  cost  for  operating  expenses  and  rental  of  about 
¥6,100.  A  portion  of  the  repairs  needed  to  the  boat  are  to  ])e  defrayed 
b}'  the  canal  company. 

Moiunf  Htatem^mt, 

July  1,  1901,  balance  unexpended $11 ,  141. 13 

Amount  appropriated  by  nver  harbor  act  approved  June  13,  1902 2, 000. 00 

13,141.13 
June  30,  1002,  amount  expanded  during  liftical  year 10, 790. 59 

July  1,  1902,  balance  imexpended 1 2, 350. 54 


'Amount  (estimated)  required  for  comnletion  of  existing  project 27, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1904,  in  addition  to  the  balance  unexpended  July  1,  1902: 

For  works  of  improvement ' $27. 000. 00 

For  maintenance  of  improvement 2, 000. 00 


Submitted  in  compliance  with  requirenientj?  uf  Hundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  har})or  act  of  1899. 


2^),  000. 00 


APPROPRIATIONS. 

Act  of — 

July  13, 1892  (between  Goat  Creek  and  Jupiter  Inlet) $15, 000 

August  18,  1894  (Negro  Cut) 5,000 

March  2,  1895  (Negro  Cut) 15,000 

February  26.  1896  (Jupiter  Inlet) 500 

June  3,  1896  ( N^^ro  Cfut ) 7, 500 

March  3,  1899  (I^gro  Cut) 5, 000 

June  13,  1902  (between  Goat  Creek  and  Jupiter  Inlet ) 2, 000 

Total 50,000 

Allotment  from  emeigency  river  and  harbor  ai)propriation  of  June  6,  1900 

(for  opening  Jupiter  Inlet) 1, 000 

Aggregate 51,000 
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COMMERCIAL   STATISTICS. 


Commerce  of  Indian  River,  Florida,  during  the  year  ending  December  SI,  1901, 
[Furnished  by  Florida  Coast  Line  Canal  and  Transportation  Company.] 


Articles. 


Grass 
tonnage. 


Cattle 

Fertilizers 

Fruits 

Hides 

Honey,  sirup,  etc 

Lumber 

Merchandise 


Articles. 


OroflB 
tonnafire. 


Oranges 

Pineapples 

Vegetables 

Fisn  and  oysters 
Hay 

Total 


2,000 
8,615 
4,000 
8,000 
200 


66,508 


improvemp:nt  of  bisoayne  bay,  FT/)RIDA. 

Bisca3me  Bay  was  made  the  subject  of  a  preliminary  examination, 
the  report  upon  which,  dated  February  18,  1895,  is  published  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1895,  page  1567  et  seq., 
to  which  attention  is  invited  for  a  general  description  of  the  locality. 

Under  the  provisions  of  the  act  of  June  3,  1896,  a  survey  of  the 
Cape  Florida  entmnce  to  the  bay  and  the  channel  leading  into  Miami, 
which  had  been  improved  by  the  Florida  East  Coast  Railway  Company, 
was  made  in  October  and  November,  1896,  with  a  view  of  preparing 
an  estimate  for  a  12-foot  channel  throughout.  No  work  was  done  by 
the  United  States  under  the  project  and  estimate  submitted.  The  rail- 
way company  proceeded  to  dreage  the  channel,  and  a  depth  of  12  feet 
was  secured  in  the  bay  and  \V\  feet  on  the  bar  at  the  Cape  Florida 
entrance  through  a  narrow  channel. 

The  river  and  har})or  a<'t  of  March  3,  1899,  contained  the  following 
provision: 

Biscayne  Bay,  Florida:  The  Secretary  of  War  shall  appoint  a  Board  of  three  engi- 
neers to  examine  and  report  upon  the  resj)ective  routes  from  Miami  to  the  sea  by 
Norrin  C'ut,  Bear  (^ut,  and  Cape  Florida  entrance,  respectively,  with  reference  to  the 
most  feasible  route  and  the  cost  of  providing  a  channel  eighteen  feet  in  depth  and 
suitable  width,  with  a  view  to  ascertaining  the  desirability  of  improving  the  same; 
and  to  i)ay  the  expense  of  said  Board  the  sum  of  five  thousand  dollars,  or  so  much 
thereof  as  may  be  necessary,  is  hereby  appropriated. 

The  Board  of  Engineers  appointed  by  authority  of  the  Secretary  of 
War  in  accordance  with  the  above  provision  of  law  caused  surveys 
to  be  made  and  submitted  its  report  April  9,  1900.  This  report  was 
published  in  the  Report  of  the  Chief  of  Engineers  for  1900,  page  1987 
et  seq. 

Of  the  several  routes  under  consideration,  the  Board  recommended 
a  line  crossing  the  bay  from  Miami  and  entering  the  sea  at  a  point 
about  4,000  feet  north  of  Norris  Cut  as  being  most  advantageous. 
The  cost  on  this  line  of  a  channel  18  feet  deep  and  150  feet  wide  on 
the  bottom,  with  basin  and  wide  entrance  channel,  was  estimated  at 
about  $1,493,743. 

The  river  and  harbor  act  of  June  13,  1902,  contains  the  following 
itc^m: 

Improving  Biscayne  Bay,  Florida,  with  a  view  t^)  obtaining  a  channel  eighteen  feet 
deep  from  the  wharves  at  Miami  to  the  sea  by  way  of  the  northerlv  line  of  the  two 
lines  north  of  Norris  Cut,  as  described  in  the  report  submitted  in  House  Document 
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Numbered  Six  hundred  and  sixty-two,  Fifty-sixth  Congress,  first  session,  and  a  basin 
of  eame  depth  sixteen  hundred  feet  long  and  five  hundred  feet  wide,  adjacent  to  the 
wharves  at  Miami,  fifty  thousand  dollars:  Provided,  That  a  contract  or  contracts  may 
be  entered  mto  by  the  Secretary  of  War  for  such  materials  and  work  as  may  be  nec- 
essary for  prosecuting  the  project,  not  to  exceed  in  the  aggregate  two  hundred  and 
fifty  thousand  dollars,  exclusive  of  the  amount  herein  appropriated:  Prodded  further^ 
That  of  the  work  herein  contemplated  The  Florida  East  Coast  Railway  Company 
shall  construct,  at  its  own  expense,  the  basin  adjacent  to  the  wharves  at  Miami  as 
herein  described,  and  the  portion  of  the  channel  from  such  basin  to  the  east  side  of 
the  basin  proposed  in  the  report  herein  mentioned,  said  channel  to  be  not  less  than 
eighty-five  nor  more  than  one  hundred  feet  in  width,  as  shall  be  determined  by  the 
S^retary  of  War,  and  said  basin  and  channel  when  so  constructed  by  the  railway 
company  shall  be  open  to  the  free  and  unobstructed  use  of  the  public:  ProvidM  fur- 
ther, That  the  amounts  herein  appropriated  and  authorized  shall  be  expended  in 
constructing  and  protecting  the  portion  of  the  channel  extending  to  the  sea  from  the 
terminus  of  the  cnannel  to  be  constructe<i  by  the  railway  company  of  such  approxi- 
mately uniform  depth  and  of  such  width  as  will  best  serve  the  interests  of  naviga- 
tion, and  as  can  be  constructed  with  the  funds  herein  appropriated  and  authorized: 
Provided  further,  That  before  any  part  of  the  appropriation  shall  be  expended  the 
said  railway  company  shall  enter  into  a  contract  with  the  United  States  satisfactory 
to  the  Secretary  of  War  for  the  performing  of  its  part  of  the  work,  and  for  securing 
in  its  portion  of  the  channel  and  in  the  said  basin  practicable  depths  at  least  as  great 
as  are  secured  in  the  portion  of  the  channel  to  be  built  by  the  Lnited  States,  and  for 
maintaining,  for  a  period  of  three  years  after  the  said  eighteen-foot  channel  to  l)e  con- 
structed by  the  Government  shall  have  been  obtained,  an  equal  depth  in  the  basin 
and  the  channel  across  the  bay;  and  the  said  contract  shall  also  provide  that  all  craft 
resorting  to  Biscayne  Bay  for  commercial  purposes  may  use  the  wharv^es  and  ware- 
houses thereon  now  owned  or  controlled  or  hereafter  built  on  Biscayne  Bay  by  The 
Florida  East  Coast  Railway  Company,  its  successors  or  assigns,  for  reasonable  rates 
of  compensation,  and  that  proper  facilities  shall  be  given  to  all  persons  or  corpora- 
tions for  the  shipment  of  freight  to  or  from  said  wliarves  on  the  railway  tracks  of 
the  said  company  in  Miami  for  like  reasonable  rates  and  ujwn  just  and  reasonable 
conditions,  and  m  case  of  disagreement  such  conipensation  and  conditions  shall  lie 
determined  by  the  Secretary  of  War. 

At  the  end  of  the  fiscal  year  nothing"  had  been  done  in  furtherance 
of  this  project. 


M(mey  statement. 

Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1902. . .  $50, 000. 00 
July  1,  1902,  balance  unexpended 50, 000. 00 

Amount  (estimated)  required  for  completion  of  existing  project 250, 000. 00 

Amount  that  can  be  profitablv  expended  in  fiscal  year  ending  June  30, 

1904,  in  addition  to  the  balance  unexpended  July  1 ,  1902 150, 000. 00 

Submitted  in  compliance  with  requirements  of  sundrv  civil  act  of  June 

4,  1897. 


APPROPRIATION. 

Act  of  June  13, 19C2 «$50,000 


P8. 

IMPROVEMENT  OF  HARBOR  AT  KEY  WEST,  FLORIDA,  AND  ENTRANCE 

THERETO. 

For  a  description  of  this  locality,  the  requirements  of  commerce,  an 
account  of  early  attempts  at  improvement,  present  project,  methods 

a  And  continuing  contract  for  $250,000. 
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used,  work  accomplished  on  east  jetty,  and  results  obtained,  see  pages 
1325-1327,  Report  of  the  Chief  of  Engineers  for  1896.  For  an  account 
of  work  on  west  jetty  see  page  1371,  Report  of  the  Chief  of  Engineers 
for  1898,  and  page  1938,  Report  of  the  Chief  of  Engineers  for  1900. 

At  the  beginning  of  the  past  fiscal  year  the  channel  across  the  north- 
west bar  had  deteriorated  so  that  a  draft  of  only  10  feet  at  mean  low 
water  could  be  carried  through  it. 

On  July  2,  1900,  the  sum  of  $5,000  was  allotted  from  the  emergency 
appropriation  for  rivers  and  harbors,  act  of  June  6,  1900,  to  be 
expended  for  dredging  on  the  northwest  bar  to  restore  the  depth  of 
12.5  feet.  Circular  proposals  for  doing  this  work  were  openea  July 
23,  1900,  and  an  agreement  was  made  with  the  Stewart  Contracting 
Company  to  dredge  about  10,500  cubic  yards  at  38  cents,  work  to  begin 
within  thirty  days.  The  contractor's  plant  was  placed  in  position  in 
August,  but  bad  weather  prevented  work  and  the  plant  sougnt  a  harbor 
until  October  23,  when  another  trial  was  made.  Continued  bad  weather 
again  interfered,  and  the  contractor  abandoned  the  work  on  December 
11,  1900.  New  proposals  were  invited  by  circular  letter  and  only  one 
bid  was  received,  wnich  was  rejected,  the  price  being  too  high. 

A  further  allotment  of  $5,000  from  the  appropriation  of  June  6, 
1900,  was  made  July  3, 1901.  It  was  decided  to  do  the  work  by  hired 
labor  with  the  dredge  Winyah  Bay^  belonging  to  the  Charleston 
district. 

The  dredge  began  operations  on  August  19,  1901,  and  continued  at 
work  until  November  9,  1901,  removing  in  all  97,683  cubic  yards. 
The  channel  was  surveyed  in  January,  1902,  and  showed  a  least  depth 
of  12.4  feet  at  mean  low  water. 

Money  atatemenU, 

GENERAL   IMPROVEMENT. 

July  1,  1901,  balance  unexpendeil $318.38 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  1902  . .  100, 000. 00 

•  

100, 318. 33 
June  30,  1902,  amount  expended  during  fiscal  year 148.25 

July  1,  1902,  balance  unexpended 100, 170. 08 


Amount  (estimated)  required  for  completion  of  existing  project 100, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1904,  in  addition  to  the  balance  unexpended  July  1,  1902 100, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
I    4,  1897. 

EMERGENCY    APPROPRIATION. 

July  1,  1901,  Vxalance  unexpended $4, 791. 37 

Amount  allotted  from  emergency  act  approved  June  6,  1900 5, 000. 00 

9,791.37 
June  30,  1902,  amount  expended  during  fiscal  year 8,  777. 80 

July  1,  1902,  Vmlance  unexpended 1 ,  013. 57 
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APPROPRIATION'S. 


Act  of — 

August  2, 1882 $25,000 

August  5,  1886  (survey ) 2, 500 

August  11, 1888 25,000 

September  19,  181K) 40, 000 

July  13,  1892.- 75,000 

August  18, 1894 80, 000 

Junes,  1896 80,000 

MarchS,  1899 25,000 


Act  of — 

Allotment  from  emergency 
river  and  harbor  a<*t  June 
6,1900 $10,000 

June  1 S,  1 1K)2  ( rivers  and  har- 
bors)    100,000 


Total 462,500 


CX)MMERCIAL   STATISTICS. 


Commerce  of  Key  West,  Fla.y  during  the  year  ending  December  Sly  1901. 
[Fumiflhtid  by  the  collector  of  customs,  Mr.  George  W.  Allen.] 


Articles. 


Gross    I 
tonnage. ' 


Oftttle  5  500 

rertllliora  (inciuding phosphates)  \\...  lb' 8:%  I 

Grain I  17 

Hay ,  13 


Articles. 


Oranges 
Tobacco 


Total 


Gross 
tonnage. 


KM 
394 


]«,«f)3 


Number  of  steamboats  in  trade 17 

Number  of  sailing  vessels  in  trade 271 

Number  of  passengers  carried  in  1900 8,810 


Pg. 

REMOVING  THE  WATER  HYACINTH  FROM  FLORIDA  WATERS. 

For  information  as  to  previous  investigations  and  experiments  lead- 
ing to  the  inception  of  the  project  see  Appendixes  P  9  and  P  11, 
pages  1612  to  1623,  Report  of  the  Chief  of  fengineers  for  1899,  and 
pages  1746  to  1748,  Report  of  the  Chief  of  Engineers  for  1901. 

Money  Htateinent, 

July  1,  1901,  balance  unexi)ended $84,950.42 

Amount  appropriated  by  river  and  harbor  act  appro vckI  June  13,  1902, 

$&0,000  for  States  of  Florida,  Texas,  and  Louisiana.     Allotment  not 

known. 
June  30,  1902,  amount  expended  during  fiscal  year 84. 81 


July  1,  1902,  balance  unexpended 84, 915. 61 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  80, 
1904,  for  maintenance  of  improvement  in  addition  to  the  balance  un- 
expended July  1,  1902 50,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 

Act  of  March  3,  1899: 

For  construction  of  boat $25, 000 

For  log  booms 1, 000 

For  operating  expenses 10, 000 

Act  of  June  13, 1902: 

For  removal  of  the  water  hyacinth  from  tin;  navigable  waters  of  the 
States  of  Florida,  Texas,  and  Louisiana 50,000 
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P  10. 
DREDGE  FOR  RIVER  AND  HARBOR  IMPROVEMENTS,  FLORIDA. 

The  need  for  a  light-draft  self-propelling  dredge  and  snag  boat  for 
operations  on  the  harbors  and  streams  in  the  State  of  Florida,  for 
which  small  appropriations  are  made  from  time  to  time,  and  the 
special  features  required  in  such  a  boat,  are  set  forth  in  the  Report  of 
the  Chief  of  Engineers  for  1901,  pages  1749  and  1750. 

Money  statement, 

July  1,  1901,  balance  unexpended $31, 665. 68 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902. .    35, 000. 00 

July  1,  1902,  balance  unexpended 66,665.68 


P  II. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDAN- 
GERING NAVIGATION. 

Removal  ofioreck  of  hark  Ceres  in  Key  West  Harbor^  Florida. — ^This 
vessel  was  wrecked  on  the  south  side  of  the  northwest  channel  in  Key 
West  Harbor  in  March,  1901.  The  vessel  was  reported  to  have  been 
built  in  1876  at  Rostock,  Germany.  Her  dimensions  were:  Length, 
143  feet;  breadth,  29.8  feet;  depth,  17  feet;  tonnage,  gross,  467; 
net,  389. 

Public  notice  was  ffiven  in  accordance  with  section  19  of  the  river 
and  harbor  act  of  March  3,  1899.  No  effort  having  been  made  by 
the  owners  to  remove  the  wreck,  after  due  advertisement  a  contract  was 
made  December  23,  1901,  with  James  A.  Lowe,  of  Key  West,  to 
remove  the  wreck  for  $1,090.  The  work  was  begun  February  1, 
1902,  and  was  completed  March  20,  1902.  The  wreck  was  broken  up 
and  all  parts  were  removed. 


APPENDIX   Q. 


IMPROVEMENT  OF  RIVERS  AND  HARBORS  ON  THE  WESTERN  COAST 
OF  FLORIDA,  SOUTH  OF  AND  INCLUDING  SUWANEE  RIVER. 


REPORT  OF  CAPT.  HERBERT  DEAKYNE,  CORPS  OF  ENGINEERS, 
OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO, 
1902,   WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 

IMPROVEMENTS. 

1.  Kiseimmee  River,  Florida.  5.  Ilillsboro  Bay,  Florida. 

2.  Orange  River,  Charlotte  Harbor,  and  ,  6.  Crystal,  Manatee,  Anclote,  Suwanee, 

Calooeahatchee  River,  Florida.  and  Withlacoochee  rivers. 

3.  Sarasota  Bay,  Florida.  7.  Removing  sunken  vessels  or  craft  ob- 

4.  Tampa  Bay,  Florida.  structing  or  endangering  navigation. 

EXAMINATION    AND  SURVEY. 

8.  Kissimmee  River,  Florida. 


(For  letter  of  transmittal  see  Appendix  P.) 


Qi. 
IMPROVEMENT  OF  KISSIMMEE  RIVER,  FLORIDA. 

This  is  a  new  work.  The  project  was  submitted  December  14, 1901, 
and  is  printed  in  House  Doc.  No.  176,  Fifty -seventh  Congress,  first 
session.     *    ♦    *    The  estimated  cost  is  $24,220.90. 

The  act  of  June  13, 1902.  appropriated  $8,000  for  this  improvement. 
A  detailed  project  for  the  expenditure  of  this  amount  has  not  yet  been 
made. 

Money  statetneiit. 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902  . .     $8, 000. 00 
July  1,  1902,  balance  unexpended ^  8,000.00 

Amount  (eetimated)  required  for  completion  of  existing  project 16, 220. 90 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1904,  in  addition  to  the  balance  unexpended  July  1,  1902: 

For  works  of  improvement $16, 220. 90 

For  maintenance  of  improvement 1, 000. 00 

17,220.90 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

BNG  1902- 77  1217 
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Q  2. 

IMPROVEMENT    OF    ORANGE    RIVER,    CHARLOTTE  HARBOR,    AND 

CALOOSAHATCHEE  RIVER,  FLORIDA. 

These  improvements  were  combined  under  one  appropriation  by  the 
following  item  of  the  river  and  harbor  act  of  June  13,  1902: 

Improving  Orange  River,  Florida,  in  accordance  with  report  submitted  in  Honse 
Document  Numbered  Three  hundred  and  eighteen.  Fifty-sixth  Congress,  first  session, 
Charlotte  Harbor  and  Caloosahatchee  River,  Florida,  from  Puntarasa  to  Punta 
Gorda,  in  accordance  with  the  report  submitted  in  House  Document  Numbered  Two 
hundred  and  eighty-six,  Fifty-sixth  Congress,  first  session,  nine  thousand  five  hun- 
dred dollars,  of  which  so  much  as  may  he  necessary  may  be  expended  between 
Puntarasa  and  Fort  Thompson. 

Allotments  from  this  appropriation  have  not  yet  been  made. 
******  It 

The  improvement  of  Charlotte  Harbor  and  Peace  Creek,  in  accord- 
ance with  the  project  adopted  in  1891,  was  completed  during  the  fiscal 
year  ending  June  30,  1900.  No  appropriation  was  made  in  the  recent 
river  and  narbor  bill  for  the  mamtenance  of  the  channel  and  the 
improvement  of  Charlotte  Harbor  was  combined  with  that  of  the 
Orange  and  Caloosahatchee  rivers. 

The  improvement  of  the  Caloosahatchee  River  also  ceases  to  exist 
as  a  separate  work.  The  act  of  June  13,  1902,  authorizes  the  expen- 
diture of  such  amount  as  mav  be  necessarv  between  Puntarasa  and 
Fort  Thompson,  evidently  for  the  maintenance  of  the  existing  channel. 

Mmiey  statement. 

Amount  appropriated  by  river  and  harbor  ac*t  approved  June  13,  1902. . .     $9, 500. 00 
July  1,  1902,  balance  unexpended 9, 500. 00 


Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 
1904,  for  maintenance  of  improvement,  in  ad(lition  to  the  balance 
unexpended  July  1,  1902 2, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act'of  1899. 


Q  3. 

IMPROVEMENT  OF  SARASOTA  BAY,  FLORIDA. 

For  a  description  of  this  locality,  the  requirements  of  commerce, 
the  project  adopted  and  its  modifications,  the  methods  used,  the  work 
accomplished,  its  cost,  and  the  results  obtained,  attention  is  invited  to 
the  Annual  Report  of  the  Chief  of  Engineers  for  1896,  Part  II,  pages 
1331  and  1382,  and  1900,  Part  III,  pages  2018  and  2019,  and  for  1901, 
pages  1753  to  1755. 

*  *  *  *  *  *  * 

No  work  was  done  during  the  fiscal  year,  no  funds  being  available. 
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Money  statement. 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902. 
July  1,  1902,  balance  unexpended 


$5, 000. 00 
5,000.00 


(Amount  (estimated)  required  for  completion  of  existing  project 32, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1904,  in  addition  to  the  balance  unexpended  July  1,  1902 32, 500. 00 
Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 


APPROPRIATIONS. 


September  19,  1890 $5,000 

July  13, 1892 2,500 

August  18,  1894 2,500 

Junes,  1896 2,500 

MarchS,  1899 5,000 


June  13, 1902 $5,000 

Total  appropriated 22,500 

P^xpended  to  June  30,  1902 17, 500 

Balance 5,000 


COMMERCIAL  STATISTICS. 


Oommerce  of  Sarasota  Bay^  Florida^  for  the  year  ending  December  31^  1901. 
[Ck>mpiled  from  information  furnished  ])y  Mr.  John  Savaresc,  T&mpa,  Fla.] 


ArticleK. 


'     GrosH 
,  tonnage. 


Articles. 


Cattle 

FertllizerB 

Giain 

Hides 

Honey,  sirap,  etc 

Lumber 

Hay 

Vegetables 

Orangea 


2,940 

265 

560 

28 

40 

2,490 

82 

5 

152 


Other  fruits 

Fish 

Oysters 

Tobacco  

Merchandise 

Rosin  and  turpentine 


GroAs 
tonnage. 


11 

1,500 

350 

1 

20 
955 


Total 


9,349 


Steamboats  in  trade 2 

Sailing  vessels  in  trade 38 


Q  4. 
IMPROVEMENT  OF  TAMPA  BAY,  FLORIDA. 

For  a  description  of  this  locality,  the  original  project  and  its  modi- 
fications, the  work  accomplished,  its  cost,  and  the  results  obtained, 
attention  is  invited  to  pages  1632  and  1683,  Report  of  the  Chief  of 
Engineers  for  1899,  and  to  pages  2022  to  2025,  rart  III,  of  the  report 
for  1900,  and  pages  1756  to  1758,  of  the  report  for  1901. 

The  channel  to  be  dredged  is,  for  purposes  of  designation,  divided 
into  sections  determined  by  changes  or  direction  and  intervening  deep- 
water  reaches.  The  sections  are  lettered  consecutively  from  the  Gulf 
to  Port  Tampa.  Section  A  is  on  the  bar.  Sections  B,  C,  and  D  are 
in  the  Lower  Bay,  E  and  F  are  at  the  Narrows,  G  and  H  lead  from 
the  deep  basin  south  of  old  Tampa  Bay  to  the  old  south  cut,  and  sec- 
tions J  and  K  are  the  old  south  and  north  cuts,  respectively,  near 
Port  Tampa. 

During  the  fiscal  year  ending  June  30,  1902,  the  work  has  been  con- 
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tinued  in  accordance  with  the  project  and  under  the  continuing  contract 
of  August  5,  1899,  with  the  Alabama  Dredging  and  Jetty  Company. 
The  work  accomplished  is  shown  in  the  following  table: 


Year  ending 

Qnan titles  dredged,  in  cubic  yards.  In  section— 

Total. 

June  80- 

A 

B 

C 

D 

E 

F 

G 

H 

J 

K 

1900.- 

183,237.8 

59,526.1 

248,711.4 

60,035.6 
68,404.5 
58,282.6 

52.442.9 
88,488.8 
99,566.0 

296.715.8 

1901 

102,152.6 
139.722.3 

268,571.9 

1902 

45,822.2 

•  ■  •  • 

186,124.4 

•  •  ■  • 

778,228.9 

The  work  of  each  dredge  for  the  year  ending  June  30,  1902,  was  as 
follows: 


Dredge. 

Sections. 

Cubic 
yards. 

Period. 

Hemdon E.  F.  .T.  and  K 

263,608.1 
304,011.4 

210,709.4 

July  1  to  Aug.  31  and  Sept.  11  to  Dec 

81, 1901;  Jan.  6  to  Apr.  19,  1902. 
July  1  to  2(i,  Aug.  28  to  Nov.  9.  and  Nov. 

Jumbo 

A.  C.  and  E 

No.  9 

A.  C.  E.  and  F 

14  to  Dec.  17,  1901;  Jan.  11  to  May  8, 
1902. 
July  1  to  Sept.  80, 1901;  Oct.  15, 1901,  to 
Jan.  6,  19(fe;  Feb.  11  to  Apr.  8,  1902, 
and  June  9  to  80, 1902. 

A.  C.  E.  F.  J.  and  K 

Total 

778,228.9 

Dredging  has  been  done  in  six  of  the  channel  sections,  namely.  A, 
C,  E,  F,  J,  and  K.  Section  C  has  a  navigable  depth  of  24  feet  for  a 
width  of  250  feet.  Section  E  has  a  navigable  depth  of  20.9  feet  for 
a  width  of  200  feet.  Section  F  has  been  deepened  considerably,  but 
a  shoal  exists  about  midway  of  its  length  with  a  mean  low-water 
depth  of  only  19.6  feet.  Section  J  has  a  depth  of  24  feet  for  a  width 
of  129  feet,  and  Section  K  has  a  depth  of  24  feet  for  a  width  of  300 
feet. 

The  work  on  this  contract  during  the  past  year  has  fallen  far  behind 
the  requirements.  Up  to  June  30,  1902,  the  total  amount  removed 
should  have  been  2,542,000  cubic  yards,  whereas  the  amount  actually 
removed  was  1,342,516.6  cubic  yards. 

The  principal  cause  of  delay  is  the  dilapidated  condition  of  the 
plant  employed.     Efforts  for  its  betterment  are  now  being  made. 


Money  statement, 

July  1,  1901,  balance  unexpended $260,774.04 

Amount  appropriated  by  sundry  civil  act  approved  June  28,  1902 86, 675. 00 

347, 449. 04 
June  30,  1902,  amount  expended  during  fiscal  year 96, 404. 85 

July  1,  1902,  balance  unexpende<i 251,044.19 

July  1,  1902,  outstanding  liabilities 14,500.00 

July  1,  1902,  balance  available 236,544.19 


July  1,  1902,  amount  covered  by  uncompleted  contracts 367, 206. 75 

Amount  (estimated)  required  for  completion  of  existing  project 326, 325. 00 

Amount  that  can  he  profitablv  expenaed  in  fiscal  year  ending  June  30, 

1904,  in  addition  to  the  balance  unexpended  July  1,  1902 140, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 
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APPROPRIATIONS. 
« 

Under  previous  projects. 
By  act  of — 

June  14,  1880 $10,000 

March  3,  1881 10,000 

August  2,  1882 20,000 

July5,  1884 20,000 

August  5,  1886 10, 000 

August  11,  1888 25, 000 

September  19,  1890 25, 000 

July  13, 1892 10,000 

Total  appropriated  for  previous  projects 130, 000 

Expended : 

On  channel  from  Tampa  through  Hillsboro  River  and  Bay 80, 000 

In  dredging  bars  at  entrance  of  old  Tampa  Bay '. 50, 000 

Expended  on  previous  projects 130, 000 

Under  jrresent  project. 
By  act  of — 

March  3,  1899 $75,000 

June  6,  1900 135, 000 

March  3,  1901 127,000 

June  28,  1902 86,675 


CONTRACT   IN    FORCE. 

Contractors:  Alabama  Dredging  and  Jetty  Company,  Mobile,  Ala. 
Work:  Dredging  in  Tampa  Bay  and  on  the  bar  at  the  entrance  to  Tampa  Bay, 
Florida. 
Date  of  approval:  September  22,  1899. 
Work  b^n:  August  3,  1899. 
To  be  completed:  Continuing  contract. 


COMMERCIAL   STATISTICS. 


Commerce  of  Tampa  Bay^  Florida,  for  the  year  ending  December  SI,  1901, 
[Compiled  from  information  furnished  by  the  Plant  Steamship  Company.] 


Articles. 


Cattle 

Fertilizer  . . 

Grain 

Hides 

Lrnnber .... 

Hay 

Vegetables. 

Otingea 

Other  fruits 


I 


Groaa 
tonnage. 


3,000 

3.>3,780 

124 

1 

1,805 

87 

2,782 

3,286 

637 


Articles. 


Pish,  game,  etc. 

Tobacco  

Merchandise  ... 

Melons 

Breadstuff 

Coal 

Naval  stores 

Total 


Gross 
tonnage. 


264 

1,273 

13,610 

13:) 

431 

18,498 

16,842 


418,503 


272 


Steamboats  cleared  1 

Steamships  cleared/ 

Number  passengers  carried  in  1901 47, 175 
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Q5. 

IMPROVEMENT  OF  HILLSBORO  BAY,  FLORIDA. 

For  a  description  of  this  localit}',  the  original  project  and  its  modi- 
fications, the  work  accomplished,  it^j  cost,  and  the  results  obtained, 
attention  is  invited  to  pages  1635  and  1636,  Report  of  the  Chief  of 
Engineers  for  1899,  and  to  pages  2025  to  2027,  Part  III,  of  the  report 
for  1900,  and  to  pages  1758  to  1760  of  the  report  for  1901. 

No  work  was  done  during  the  year;  the  expenditures  made  were  for 
office  expenses. 

The  channel  depth  of  12  feet  at  mean  low  water  with  a  width  of  6o 
feet  inthe  bay  and  80  feet  in  the  river  has  maintained  itself  with  but 
little  impairment  during  the  year. 

The  river  and  harbor  act  of  June  13,  1902,  contains  an  appropria- 
tion of  $150,000  for  continuing  the  improvement.  A  project  was  sub- 
mitted June  28,  1902,  for  the  expenditure  of  this  amount  in  widening 
the  existing  12-foot  channel  by  dredging. 


Money  statement. 

July  1,  1901,  balance  unexpended $12, 361. 85 

Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1902. . .  ISO,  000. 00 

162, 361. 85 
June  30,  1902,  amount  exi)ende<l  during  fiscal  year 3, 068. 98 

July  1,  1902,  balance  unexpende<l 159, 292. 87 


Amount  (estimated)  required  for  completion  of  existing  project 25, 000. 00 

Amount  that  can  he  profitably  expended  in  fiscal  year  ending  June  30, 
1904,  in  addition  to  the  balance  unexpended  July  1,  1902: 

For  works  of  improvement $25, 000. 00 

For  maintenance  of  improvement 2, 000. 00 


Submitted  in  compliance  with  rei^uirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


27, 000. 00 


APPROPRIATIONS. 


A  list  of  appropriations  made  for  previous  projects  in  this  locality  are  given  in  the 
report  for  tne  improvement  of  Tampa  Bay  in  the  Annual  Report  of  t-he  Chief  of 
Engineers  for  1899,  page  1634. 

Under  present  project,  by  act  of  March  3,  1899 $125, 000. 00 

Under  present  project,  by  act  of  June  13,  1902 150, 000. 00 

275, 000. 00 
Total  expended 115,707.13 

Balance  unexpendeii  June  30,  1902 159,292.87 
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COMMERCIAL  STATISTICS. 


Cattle . . . 
Grain  . . . 
Lumber. 
Hay 


Commerce  of  Hillsboro  Bay  for  the  year  ending  December  31^  1901. 
[Compiled  from  information  furnished  by  the  Tampa  Board  of  Trade.] 


Vegetables. 

Oranges 

Fiah 


Articles. 


Gross 
tons. 


7,788 
18,600 

6,657 

750 

13,704 

12,175 

2,978 


.Vrtieles. 


Merchandiw  . . 
Other  material 

Tobacco 

Turpentine 

RoMin 

Total . . . . 


Gross 
tons. 


49,783 

788 

917 

5,165 

12,053 


131,208 


Number  of  steamboats  in  trade  . . . 
Nmnber  of  ssuling  vessels  in  trado 


8 
57 


«• 


Q  6. 

IMPROVEMENT  OF  CRYSTAL,  MANATEE,  ANCIX)TE,  SUWANEE,  AND 

WITHLACOOCH  EE  RIVERS. 

The^e  improvements  were  consolidated  l)v  the  following  item  of  the 
act  of  June  13,  1902: 

Improving  Crystal,  Manatee,  Anclote,  Suwaneo,  and  Withlaeoochee  rivers, 
Florida:  Continuing  improvement  and  for  maintenance,  thirty-five  thousand  dol- 
lars, and  the  further  sum  of  fifteen  thousand  dollars,  to  be  uned  in  deepening  the 
channel  from  the  mouth  of  the  Withla<;oochee  River  to  the  loading  ]x>ol  in  the  Gulf 
of  Mexico,  being  a  distance  of  eleven  thousand  seven  hundreil  and  eighty  feet,  to  the 
depth  of  8  feet,  and  to  straighten  said  channel  where  the  same  is  crooked,  and  for  the 
maintenance  of  said  channel. 

Allotments  for  the  several  improvements  have  not  yet  been  made 
from  the  consolidated  appropriation  of  $35,000.  At  the  close  of  the 
fiscal  year  there  remained  available  a  balance  of  $411.33  for  the 
improvement  of  Withlaeoochee  River.  By  the  terms  of  the  act  of 
Juno  13,  1902,  this  balance  is  carried  to  the  credit  of  the  aggregate 
amount  appropriated  for  the  consolidated  improvements. 

Orvatal  livver. — ^The  project  was  submittea  January  27, 1900,  and  is 
found  in  the  report  of  the  Chief  of  Engineers  for  1900,  pages  2078  to 
2080.     ♦    ♦    ♦ 

No  work  has  yet  been  done. 

*  *  *  ¥e  *  ¥e  ¥e 

Manatee  River. — For  a  description  of  this  locality,  the  requirements 
of  commerce,  the  project  adopted  and  its  modifications,  the  methods 
used,  the  work  accomplished,  its  cost,  and  the  results  obtained,  atten- 
tion is  invited  to  pages  1332  and  1333,  Report  of  the  (>hief  of  Engineers 
for  1896,  and  pages  2020  and  2021,  Part  III,  of  the  Report  for  1900. 
No  work  has  been  done  during  the  fiscal  year  ending  July  30, 1902. 

*  *  •!(■  If  *  Ic  * 

Anclote  River, — For  the  preliminary  examination  of  this  river,  its 
survey,  the  requirements  of  commerce,  the  project  adopted,  and  its 
estimated  cost,  attention  is  invited  to  Reports  or  the  Chief  of  Engineers, 
1895,  Part  II,  pages  1573-157G;  1898,  Part  II,  pages  13G1-1363;  1900, 
Part  III,  pages  2028  and  2029;  and  1901,  pages  1760  and  1761.  No 
work  was  done  during  the  year  ending  June  30,  1902. 

Swvoanee  Ri/oer. — For  a  description  of  this  locality,  the  requirements 
of  commerce,  the  project  adopted  and  its  modifications,  the  methods 
used,  the  wore  accomplished,  its  cost,  and  the  results  obtained,  attention 
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is  invited  to  Repoi*ts  of  the  Chief  of  Engineers,  1896,  pages  1335-1336; 
1898,  pages  1341-1342;  and  1901,  pages  1762  and  1763. 

No  work  was  done  during  the  fiscalyear  ending  June  30, 1902.  The 
balance  remaining  June  30,  1901  ($207.64)  was  expended  during  the 
fiscal  year  for  office  expenses  and  contingencies. 

******* 

Withldcoochee  River, — For  a  description  of  this  locality,  the  require- 
ments of  commerce,  the  project  adopted  and  its  modifications,  the 
methods  used,  the  work  accomplished,  its  cost,  and  the  results  obtained, 
attention  is  invited  to  Report  of  the  Chief  of  Engineers,  1898,  pages 
1340-1341  and  1363-1369. 

The  adopted  project  for  the  improvement  of  this  river  was  practi- 
cally completed  on  November  14,  1892. 

Under  plans  that  received  the  approval  of  the  Secretary  of  War 
April  21,  1894,  and  subject  to  inspection  by  the  district  engineer  offi- 
cer, the  Dunnellon  Phosphate  Company  is  engaged  in  deepjening  a 
channel  from  the  mouth  of  the  river  to  the  Gmf  of  Mexico  in  order 
that  the  products  of  the  mines  may  be  lightered  to  vessels  in  the  outer 
anchorage. 

The  company  continued  this  work  during  the  year  and  reported  that 

up  to  the  end  of  April,  1902,  161,770  cubic  yards  of  rock  arfd  328,064 

cubic  3^ards  of  sand  had  been  excavated.     A  survey  of  this  channei 

was   made  in  October  and  November,  1901.     Its   length  was  about 

11,780  feet.     An  average  depth  of  about  8  feet  had  been  reached,  but 

the  depth  in  places  was  greater  and  in  other  places  less  than  8  feet 

The  available  depth  was  5.9  feet  at  mean  low  water. 

Range  of  tide  is  about  2  feet. 
*  *  *  v^  *  *  * 

Mcn\ey  statements, 

CX)N80LIDATKD    APPROPRIATION. 

July  1,  1901,  balance  unexpended:  Withlacooehee,  $516.50;  Suwanee, 

$207.64 $724.14 

Amount  appropriated  by  river  and  harbor  act  approval  June  18,  11)02  . .     .35, 000. 00 

:55,  724. 14 
June  30,  1902,  amount  expended  during  fiscal  year 312. 81 


July  1,  1902,  balance  unexpended 35, 411. 33 


Amount  (estimated)  required  for  completion  of  existing  project 133, 305. 46 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1904,  in  addition  to  the  balance  unexpended  July  1,  1902: 

For  works  of  improvement $133, 305. 46 

For  maintenance  of  improvement 5, 000. 00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

SPECIAL   ALLOTMENT  FOR   WITHLACOOCHEE   RIVER. 


138, 305. 46 


Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902  . .  $15, 000. 00 
July  1,  1902,  balance  unexpended 15, 000. 00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1904,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1902 2, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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APPROPRIATIONS. 

Manatee  River. 

• 

AugU8t2, 1882 $12,000     August  18,  1894 $3,000 

August6,1886 11,000     June  3, 1896 «4,000 

August  11,  1888 5,000     March  3,  1899 &  10, 000 

September  19,  1890 6, 000  

July  13, 1892 6,000  Total 57,000 

Anclote  River. 
March  3,  1 899 $5 ,  000 

Withlacofjchee  River. 


March  3,  1881 $7,500 

Julys,  1884 3,000 

August  5, 1886 3, 000 

August  11, 1888 5,000 

September  19,  1890 5,400 

Suwanee  River. 


August  18,  1894 $800 

June  13,  1902 15,000 


Total 39,700 


June  14, 1880 $5,000 


July  13, 1892 $3, 000 


August  18,  1894 3, 000 

June  3, 1896 3, 000 

March  3, 1 899 5, 000 


March  3,  1881 3,000 

August  2, 1882 5, 000 

July  5, 1884 5, 000 

Augusts,  1886 5,000  

August  11, 1888 15,000  Total 55,000 

September  19,  1890 3, 000  ) 

Crystal,  Manatee,  Anclote,  Suwanee,  and  Withlacoochee  rivers. 
June  13,  1902 $35,000 


Q  7. 

REMOVING   SUNKEN   VESSELS   OR  CRAFT   OBSTRUCTING   OR   p]NDAN- 

GERING  NAVIGATION. 

Removal  of  hoUer  of  ahan&med  steamer  KisHirnmee  in  Hillshoro  Bay^ 
Florida, — ^This  boiler  formerly  lay  in  shallow  water  near  the  channel 
on  the  water  front  of  Tampa,  but  was  accidentally  pulled  into  the 
channel  by  a  schooner  that  had  a  line  made  fast  to  it.  An  allotment 
of  $100  for  its  removal  was  made  September  20,  1901.  Bids  for  the 
work  were  opened,  but  were  all  in  excess  of  the  allotment.  An  oral 
agreement  was  then  made  with  the  Alabama  Dredging  and  Jetty  Com- 

Eany  to  do  the  work.  The  boiler  was  lifted  between  two  barges  on 
October  16,  1901,  and  was  deposited  in  5  feet  of  water  about  70 
feet  eastward  of  the  east  side  of  the  channel  in  Hillsboro  Bay,  at  a 
point  about  6,000  feet  below  the  Lafayette  Street  Bridge  in  Tampa. 


Q  8. 

EXAMINATION  AND  SURVEY  OF  KISSLMMEE  RIVER,   FLORIDA,   ETC. 
[Printed  In  House  Doc.  No.  176,  Fifty-seventh  Congrefw,  first  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
WasJiingtoir^  Decemher  28^  1901, 

Sib:  The  river  and  harbor  act  approved  March  3,  1899,  makes  pro- 
vision for  an  examination  and  survey  to  be  made  of — 

Kisfdmmee  River  [Florida]  and  connecting  lakes  and  canals  flowing  into  Lake 
Okechobee,  thence  down  the  Caloosahatchee  River  to  the  Gulf  of  Mexico,  with  a 
view  to  improving  the  navigation  of  the  channels  therein — 

« Includes $3,000  for  Terraceia  Cut-off!  ^Includes  $8,000  for  ferraceia  Cut-off. 
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and  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  August  .23,  1899,  by  Capt.  Henry  Jervey,  Corps  of  Engineers, 
on  preliminary  examination,  and  copy  of  report,  dated  December  14, 
1901,  with  maps,*  by  Capt.  Herbert  Deakyne,  Corps  of  Engineers,  on 
survey  of  the  locality. 

It  appearing  from  Captain  Jei'vey's  report  on  preliminary  exami- 
nation tnat  improvements  already  made  by  the  Greneral  Government 
have  resulted  in  securing  in  the  Caloosahatchee  River  from  Fort 
Thompson  to  the  Gulf  of  Mexico  a  depth  of  water  sufficient  for  the 
present  needs  of  conmierce,  that  the  waterway  between  Fort  Bassin- 

ger  (on  the  Kissimmee  River  37.5  miles  above  its  entrance  into  Lake 
Ikechobee)  and  Fort  Thompson  is  not  now  used  for  carrying  trade,  and 
that  there  is  at  present  no  demand  for  such  trade  between  the  points 
last  mentioned,  only  that  portion  of  the  route  which  is  located  between 
the  town  of  Kissimmee  (situated  at  the  headwaters  of  the  Kissimmee 
River)  and  Fort  Bassinger  was  reported  as  being  worthy  of  improve- 
ment by  the  United  States.  Accordingly  the  local  officer  was  directed, 
by  authority  of  the  Secretary  of  War,  to  make  a  survey  of  the  section 
thus  reported  as  worthy  of  improvement,  and  to  extend  said  survey 
to  the  mouth  of  the  Kissimmee  River,  in  order  that  necessary  date 
might  be  obtained  concerning  the  characteristics  of  the  entire  river. 
Lstokpoga  Creek,  9.4  miles  long,  connecting  the  lake  of  the  same 
name  with  the  Kissimmee  River  10.5  miles  north  of  Bassinger,  was 
also  included  in  the  survey. 

The  plan  of  improvement  presented  contemplates  securing  in  the 
Kissimmee  River  (including  the  connecting  canals  and  lakes),  oetween 
Kissimmee  and  Fort  Bassinger,  and  also  in  lstokpoga  Creek,  a  chan- 
nel width  of  30  feet  and  depth  of  3  feet  at  the  ordinary  stage  of  the 
river.  To  effect  this  object  it  is  estimated  that  a  certain  amount  of 
dredging  work  and  bulkhead  construction  and  the  removal  of  snags 
and  trimming  of  trees  will  be  necessary,  the  total  cost  of  which  is 
estimated  at  ^24,220.90. 

Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
Brig.  Oen.^  Chi^  of  Engineer%^ 

U.  8.  Army. 
Hon.  Elihu  Root, 

8ecreta/ry  of  War. 


preliminary  examination  of  kissimmee  river,  florida,  and  oon- 
nectlng  lakes  and  canals  flowing  into  lake  okechobee,  thence 
down  tue  caloosahatchee  river  to  the  gulf  of  mexico. 

United  States  Engineer  Office, 

Tampa^  Fla,  August  ^5,  1899. 

General:  I  have  the  honor  to  present  the  following  report  upon  the 
preliminary  examination  of  Kissimmee  River  and  connecting  lakes  and 
canals  flowing  into  Lake  Okechobee,  thence  down  the  Caloosahatchee 
River  to  the  Tjulf  of  Mexico,  with  a  view  to  improving  the  navigation 
of  the  channels  therein,  as  directed  by  the  river  and  harbor  act  ap- 
proved March  3,  1899. 

The  examination  was  made  by  Mr.  W.  H.  Caldwell,  assistant  engi- 
neer, whose  report  is  appended. 

^  N4 1  reprinted;  printed  in  House  Doc.  No.  176,  Fifty-seventh  Congress,  first  session. 
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This  is  the  first  examination  that  has  been  made  of  this  route  abeve 
the  headwaters  of  the  Caloosahatchee,  and  as  it  flows  through  an 
extensive  reeion  not  reached  bv  regular  means  of  transportation  the 
examination  has  required  considerable  time  and  expense.  The  assistan  t 
engineersecuredasteamer  suitable  to  make  the  entire  trip  by  water,  and 
fortuitous  rains  furnished  a  navigable  depth  unusual  at  this  season. 

The  water  route  examined  is  about  309  miles  in  length,  extending 
south  from  the  town  of  Kissimmee,  Fla.,  through  a  succession  of  shal- 
low lakes  and  canals  for  about  46  miles  to  the  foot  of  Lake  Kissimmee, 
thence  through  the  Kissimmee  River  proper  for  about  145  miles  to  Lake 
Okechobee,  through  the  latter  lake  to  a  canal  leaving  its  southwest 
corner,  thence  through  several  canals  and  small  lakes  to  the  upper 
waters  of  the  Caloosahatchee  River,  which  continues  the  route  to  ban 
Carlos  Bay  in  the  Gulf  of  Mexico. 

The  portions  of  the  route  at  present  used  for  navigation  are  from 
Kissimmee  to  Fort  Bassinger  on  the  Kissimmee  River,  about  40  miles 
above  its  entrance  into  I^ke  Okechobee,  and  from  Fort  Thompson, 
on  the  Upper  Caloosahatchee,  about  23  miles  west  of  Lake  Okechobee, 
to  the  Gull  of  Mexico.  The  inteimediate  portion  from  Fort  Bassinger 
to  Fort  Thompson  is  seldom  navigated  except  by  tourist  parties,  and 
during  a  large  part  of  the  year  boats  could  not  get  through.  The 
navigation  on  the  upper  stretch  of  the  route  enables  the  town  of  Kis- 
simmee to  serve  as  a  supply  depot  for  the  extensive  cattle  interests 
between  that  point  and  Fort  Bassinger.  The  freight  carried  down- 
stream consists  of  grain,  forage,  lumber,  and  general  supplies  for  the 
population  alon^  the  river,  all  of  whom  are  far  distant  from  railroads. 
The  upriver  freight  consists  of  oranges,  hides,  and  vegetables.  The 
cattle  and  hogs  are  not  transported  by  river,  but  are  driven  across 
country  to  some  seaport,  usually  Piintarasa,  at  the  mouth  of  the 
Caloosahatchee  River,  where  they  are  shipped  to  market. 

The  navigation  of  the  Caloosahatchee  River,  which  has  already  been 
improved  by  the  National  Government  below  Foi-t  Thompson,  affords 
an  outlet  for  the  immense  crop  of  pineapples,  oi*anges,  lemons,  and 
other  citrus  fruit  raised  along  this  river.  This  produce  is  mostly 
taken  by  steamer  to  Myers,  thence  to  Punta  Gorda,  from  which  point 
it  is  shipped  by  rail.  Great  numbers  of  cattle  and  hogs  are  also  raised 
in  this  section. 

As  before  stated,  the  stretch  between  Fort  Bassinger  and  Fort 
Thompson  is  not  now  used  for  carrying  trade,  nor  is  there  any  demand 
at  this  time  for  such  trade,  as  the  country  is  an  uninhabited  swamp. 
There  are  no  settlements  on  the  shores  of  Lake  Okechobee  except  a 
few  orange  farms  on  Taylors  Creek,  which  empties  into  the  northern 
extremity  of  the  lake.  Nor  does  it  seem  probable  that  a  through 
water  route  from  Kissimmee  to  Puntaittsa,  at  the  mouth  of  the  Caloo- 
sahatchee, would  benefit  anyone  in  particular  nor  change  the  present 
conditions.  Kissimmee  Valley  would  continue  to  draw  supplies  from 
the  town  of  Kissimmee,  and  Caloosahatchee  points  would  continue  to 
trade  with  Myers,  and  through  that  town  with  regular  markets.  We 
may,  therefore,  eliminate  from  consideration  in  any  present  scheme  for 
improvement — 

1.  The  waterway  from  Fort  Bassinger  to  Fort  Thompson. 

2.  The  Caloosanatchee  River  from  Fort  Thompson  to  the  Gulf  of 
Mexico,  as  the  improvements  already  made  have  resulted  in  a  depth 
sufficient  for  the  present  needs  of  conunerce* 


1228   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8  ARMY. 

Our  study  will  then  be  confined  to  the  lakes,  canals,  and  river  above 
Fort  Bassinger. 

The  territory  tributary  to  this  water  route  comprises  about  2,500 
square  miles.  It  is  essentially  a  cattle  country,  the  mild  climate, 
abundant  pasturage,  and  almost  unlimited  ranges  reducing  the  cost  of 
raising  to  a  low  figure.  Orange  culture  has  reached  considerable 
proportions  also,  and  is  on  the  increase.  The  railroads  that  parallel 
this  valley  on  the  east  and  west  are  from  30  to  60  miles  distant  and 
the  cross-country  roads  are  few  and  swampy,  sometimes  impassable. 
They  are  used  only  by  mail  riders,  as  all  supplies  are  drawn  from 
Kissiramee,  being  carried  on  wagons  when  low  water  stops  navigation. 

The  chief  obstacle  to  the  development  of  this  region  is  the  frequent 
occurrence  of  long  periods  of  extremelv  low  water  covering  sometimes 
nearly  the  half  the  year,  during  which  navigation  is  impossible  and 
the  population  cut  off  from  their  usual  source  of  supply. 

Tne  periods  during  which  navigation  has  been  stopped  in  the  Bjs- 
simmee  lliver  on  account  of  low  stages  of  water  are  reported  as  follows: 

1895 five  months. 

1896 none. 

1897 eight  months. 

1898 five  months. 

1899 probably  none. 

The  obstructions  to  navigation  are  chiefly  sand  bars.  There  are 
some  snags  and  many  obstructive  bends  in  the  river,  which  is  very 
tortuous.  Water  hyacinth  is  not  present  to  any  great  extent.  Local 
attempts  at  improvement  of  the  waterway  have  been  made  by  dredg- 
ing canals  connecting  the  lakes  near  Kissimmee  and  by  making  "cut- 
offs" across  some  of  the  worst  bends  in  the  river.  It  is  said  mat  the 
canals  have  lowered  the  level  of  the  lakes,  but  have  on  the  whole  been 
a  benefit  to  navigation,  providing  straighter  and  safer  channels.  The 
cut-offs  have  likewise  proved  beneficial,  and  injury  to  the  river  has 
not  been  observed.  The  work  done  has  been  on  a  very  small  scale. 
The  depths  in  the  several  channels  at  the  time  of  this  examination  are 
given  in  the  table  appended  to  this  report.  They  are  seen  to  vary  from 
1.8  to  30  feet,  being  generally  from  3  to  5  feet. 

Parties  interested  m  navigation  state  that  a  channel  36  inches  deep 
at  low  water  and  30  feet  wide  will  be  ample  for  the  present  conmierce. 

The  commercial  statistics  gathered  from  several  points  along  the 
entire  route  are  given  in  Mr.  Caldwell's  report. 

A  summary  indicates  the  following  tonnage  and  value  of  water-borne 
commerce  in  the  Kissimmee  Valley: 


Shipping  point 

Kind  of  freight. 

Tons. 

Value. 

Kiasimmee 

Forage  and  ireneral  suDDlies 

1,218.6 

m.3 

$151,846.00 
37.695.00 

Bassiuger 

Produce  and  hid^ 

Total 

1,389.9 

189,041.00 

The  cattle  and  hogs  statistics  in  the  same  valley  are: 


Cattle 
Hogs  . 


Head. 


15,000 
1,000 


Tons. 


2,250 
30 


Value. 


$180,000.00 
5,000.00 
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Incidentally,  the  shipments  of  the  latter  from  Puntarasa  should  be 
noted  as  follows: 


Cattle 
Hogs. 


Head. 


21,000 
4,000 


Tom. 


3,150 
120 


Value. 


9252,000.00 
20,000.00 


An  improvement  of  the  extent  desired  to  the  channels  above  Fort 
Bassinger  would  be  a  direct  benefit  to  the  cattle  raisers  and  orange 
growers  on  the  banks,  and  primarily  to  individual  interests,  but  indi- 
rectly the  general  commerce  of  the  State  and  the  country  at  large 
would  be  benefited  by  the  development  of  this  region  from  which  Cuba 
and  the  West  Indies  are  even  now  drawing  large  supplies  of  cattle. 

In  view  of  the  present  commerce  and  the  probable  great  benefit  to 
commerce  to  be  derived  from  improvements  of  small  extent  I  am  of 
the  opinion  that  the  waterway  irom  Kissimmee,  Fla.,  to  Fort  Bas- 
singer, Fla.,  is  worthy  of  improvement  by  the  General  Government. 
I  have  to  recommena  that  the  necessary  survey  be  extended  to  the 
mouth  of  the  Kissimmee  Kiver,  as  a  study  should  be  made  of  the 
stream  in  its  entirety  before  improvements  are  undertaken.  Such  a 
survey  would  also  practically  complete  the  data  for  the  whole  route 
from  Kissimmee  to  the  Gulf  of  Mexico  as  the  survey  of  the  Caloosa- 
hatchee  River  has  already  been  made  (see  Captain  Black's  report. 
Report  Chief  of  Engineers  for  1888,  Part  II,  p.  1095). 

A  survev  as  recommended  would  cost  about  $4,000.  It  could  not  be 
made  until  after  the  high-water  period,  probably  not  before  January. 

An  approximate  map*  covering  the  region  under  consideration  accom- 

Eanies  tnis  report.     It  was  kindly  furnished  by  the  associated  railway 
md  department  of  Florida. 

Very  respectfully,  your  obedient  servant, 

Henry  Jervey, 
Captain^  C(/ip%  of  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U,  S.  A. 

[First  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
August  30,  1899. 

Respectfully  submitted  to  the  Secretary  of  War. 

In  accordance  with  the  provisions  of  the  river  and  harbor  act  of 
March  3,  1899,  a  preliminary  examination  has  been  made  of  the  Kis- 
simmee River  and  connecting  lakes  and  canals  flowing  into  Lake 
Okechobee,  Florida,  thence  down  the  Caloosahatchee  Kiver  to  the 
Gulf  of  Mexico,  witn  a  view  to  improving  the  navigation  of  the  chan- 
nels therein,  and  the  within  report  of  the  results  of  this  examination  is 
submitted  for  action  of  the  Secretary  of  War. 

It  is  reported  that  improvements  alreadj^  made  have  resulted  in 
securing  in  the  Caloosahatchee  River  from  Fort  Thompson  to  the  Gulf 
of  Mexico  a  depth  of  water  sufficient  for  the  present  needs  of  com- 

*Not  printed. 
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merce,  and  that  the  waterway  from  Eissimmee  to  Fort  Bassinger  is 
worthy  of  improvement,  and  1  recommend  that  a  survey  be  made  and 
the  cost  of  improvement  be  estimated,  as  proposea  by  Captain 
Jervey. 

John  M.  Wilson, 
Brig.  6e7i.^  Chief  of  Engineers^ 

U.  8.  Army, 

^  [Becond  indorsement] 

War  Department, 
September  i«,  1899. 

Approved  as  recommended  by  the  Chief  of  Engineers. 
By  order  of  the  Secretary  of  War: 

A.  N.  Thompson, 
Acting  Chief  Clerk. 


Appendix  1. 

Kissimmee  River  and  connecting  lakes  and  canals,  through  Lake  Okechohee  to  the  €Mf^ 

Mexico. 

[Condition  of  waterway  in  August,  1899.] 


Locality. 


Length  of 
channel. 


Lake  Tohopekaliga 

Southport  Canal 

Cypress  Lake 

Seventv'-foot  Canal 

Lake  Hatcheneha 

Hatcheneha  Canal 

Kissimmee  River 

Fort  Gardner  Canal 

Ltike  Kissimmee 

KJaaimmee  River 

Ute  to  Long  Hammock 

Long  Hammock  to  Orange 
Hammock. 

Orange  Hammock  to  Bas- 
singer. 

Bassinger  to  Wolf  Island 

Wolf  Island  to  river's  mouth. 
Lake  Okechobee 


Okechobee  Canal. 


Lake  Hikpochee 

Canal  and  river 

Bonnet  Lake 

Canal 

I^ike  Flirt 

Culoosnhatchee  River: 

Lake  Flirt  to  Fort  Thomp- 
son. 

Fort  Thompson  to  Alva 

Alva  to  Myers 

Myers  to  Pun  tarasa  • 


Ban  Carlos  Bay*. 


Miles. 
n.50 
4 

2.50 

2.25 

2.25 

.75 

•2.75 

1.50 

18.25 

145 


84 

8 

4 

9.75 
.50 
1 
2 


43.50 
17 

2.60 


Width  of 

canals, 

etc. 


FeeL 


70 
"76" 


86 
36 
86 


»»1C0 


Soundings, 

Aug.  1-9, 1899 

(in  feet). 


2  to  17 
1.8  to  4 
3. 5  to  11 
3.3  to  6.7 
6  to  10 
8  to  5 
8  to  7 
2.8 to  6 
2.5tol2 


4     to  10 
2.5tol2 

8     to  9 

8.6  to  10 

4  toSO 

5  toll 

2     to    6.6 


2  to 

3  to 
1.5  to 
1.4  to 
L8  to 


5 

7 
5 

4 
5 


2.5  to    6 

5  to  20 
5.5  to  31 
G      to  22 

8      to  25 


Nature  of  bottom  and  channels. 


Sand  and  mud;  sand  ban. 
Many  shoal  places. 
Sand  and  mud. 
Sandy. 


Dangerous  snag. 
Sandy;  no  obstructiona. 
Shoals  and  bends. 

Snags  and  bends. 

Sand  bars;  abrupt  bends. 

One  cut-off. 

Hard  sand  and  mud;  no  obstruc* 

tions. 
Sand  underlaid  with  clay;  ?W7 

shallow  in  places. 
Soft  mud;  shallow. 


Two  sand  bars. 

Sand  and  mud;  shallow. 

Sand  and  rock;  channel  narrow 
and  shallow. 

« 

Sand;  good  water;  some  snags. 
Broad  and  good  channel,  but  tor- 
tuous, due  to  ojTster  bars. 
Sand. 


•Cut-off. 

^  At  entrance. 

•These  depths  were  taken  from  the  United  States  Coast  Survey  chart  No.  478. 
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Appendix  2. 

bepobt  op  mr.  w.  h.  caldwell,  assistant  engineeb. 

United  States  Enqineeb  Officb, 

Tampa,  Fla.,  August  IS,  1899, 

Captain:  I  have  the  honor  to  submit  the  following  report  on  a  preliminary  exam- 
ination of — 

"  KisHimmee  River  and  connecting  lakes  and  canals  flowing  into  Lake  Okechobee, 
thence  down  the  Caloosahatchee  Kiver  to  the  Gulf  of  Mexico,  with  a  view  to 
improving  the  navigation  of  the  channels  therein." 

Acting  under  your  instructions,  the  examination  made  was  a  thorough  one.  Mr. 
William  P.  Jervey,  overseer,  accom[)aniiMl  ine  to  assist  in  collecting  data  and  making 
soundings.  We  traversed  the  waterway  in  both  directions,  which  afforded  us  excep- 
tional opportunity  for  observations  and  the  collect  ion  of  data.  This  report  is  arranged 
in  divisions,  in  order  that  you  may  more  easily  refer  to  the  subjects  embraced  herein. 

division   1.    ITINERARY. 

We  left  Tampa  at  7.35  p.  m.  July  31,  1899,  and  arrived  at  Kissimmee,  Osceola 
County,  Fla.,.at  10.40  the  same  evening.  The  following  morning,  Tuesday,  August 
1,  at  8  o'clock,  we  sailed  from  Kissimmee  on  the  chartered  stem-wheel  steamboat 
Roseada,  whose  master  (and  owner)  is  Capt.  Clay  Johnson.  Tuesday  night,  at  7.30 
o'clock,  the  steamer  was  moored  at  Ix)ng  Hammock  landing,  Kiasiinmee  River.  On 
Wednesday  morning,  August  2,  the  steamboat  was  gotten  under  way  at  dawn  and 
at  dusk  was  moored  at  Fort  Baasinger,  Kissimmee  River.  At  7  o'clock  on  Thurp- 
day  morning,  August  3,  the  steamboat  proceeded  down  the  river  channel,  and  at  8 
o'clock  that  evening  was  brought  to  anchor  in  Jjake  Okechobee,  1  mile  northward 
of  the  entrance  to  the  upper  canal,  which  connects  Okechobee  and  I^ke  Plikpochee. 
The  journey  was  continued  at  daybreak  on  Friday,  August  4,  and  we  reached  Fort 
Myers  that  afternoon.  Our  arrival  was  communicated  to  you.  Saturday  was  spent 
collecting  commercial  statistics  of  Mvers  and  Puntarasa  and  obtaining  information 
about  the  channels  leading  to  the  Gulf  of  Mexico.  Early  on  Sunday  morning,  August 
6,  we  started  on  the  return  trip.  That  night  the  stoamboat  was  anchored  at  the  head 
of  the  canal  leading  from  Lake  Ilikpochee  into  the  Caloopiihatchee  River.  Monday 
night  the  vessel  was  moored  at  Mrs.  J.  M.  Pierce's  Landing,  Kissimmee  River,  and 
on  Tuesday  night  at  Bluff  Hammock  Landing,  in  the  same  river.  On  Wednesday 
evening,  August  9,  at  6.15  o'clock,  we  reached  the  steamboat  dock  at  Kissimmee. 
There  we  took  the  train,  and  arrived  in  Tampa  at  11.30  p.  m.,  having  been  absent 
nine  days. 

DIVISION  2.    GENERAL  DESCRIPTION. 

The  flourishing  town  of  Kissimmee  is  the  county  seat  of  Osceola,  and  is  situated 
on  the  northwestern  extremity  of  Tohopekaliga  liake.  It  has  a  population  of  1,000 
or  more.  It  being  the  supply  depot  for  a  fruit  and  vegetable  section,  as  well  as  for 
immense  cattle  ranges,  its  commercial  transactions  are  very  large.  The  Plant  Rail- 
way System  passes  through  the  town.  Two  lines  of  ntoainers  make  weekly  trips 
throughout  the  year  (when  the  stage  of  water  will  permit)  from  Kissimmee  to  Fort 
Bassinger,  a  distance  of  about  150  miles,  and  it  is  reported  that  a  third  steamer  is 
now  building  which  will  engage  in  the  same  trafiic.  During  the  winter  season  small 
steamers  occasionally  make  the  round  trip  from  Kissimmee  to  Fort  Myers  with 
parties  of  tourists. 

The  waterway  from  Kissimmee  to  the  Gulf  of  Mexico  is  309  miles  long.  Two  and 
one-half  miles  of  the  route  is  through  a  bay — San  Carlos;  75  miles  in  lakes,  viz, 
Tohopekaliga  Lake,  Cypress  I^ake,  Hatcheneha  Lake,  Lake  Kissimmee,  Lake  Oke- 
cholx^e,  Lake  Hikpochee,  Bonnet  I^ake,  and  Lake  Flirt;  213  miles  in  rivers,  to  wit, 
Kissimmee  River  and  Caloosahatchee  River;  and  18J  miles  in  canals,  namely.  South- 
port  Canal,  Seventy-foot  Canal,  Hatcheneha  Canal,  Fort  (lardncr  Canal,  Okechobee 
Canal,  and  Twelve-mile  Canal.  The  country  that  is  tributiiry  to  this  waterway  cov- 
ers an  area  of  about  2,500  square  miles.  Though  spai'sely  settled,  its  inhabitants  are 
entirely  dependent  upon  the  water  route  for  transportation.  After  leaving  the  town 
of  Kissimmee  not  a  single  point  in  the  area  mentioned  is  on  or  near  a  railroad. 
There  are  twenty-five  landings  for  steamboats  between  Kissimmee  and  I^ake  Oke- 
chobee. Twelve^  or  13  miles  from  Turkey  Hammock  Landing — on  the  eastern 
side  of  Lake  Kissimmee — there  is  an  inland  community  ciiUcd  I^keview  settlement. 
It  has  two  stores  and  a  post-office,  the  latter  being  oihcially  known  as  Whittier.    At 
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the  south weetert)  extromity  of  Lake  Kissimmee  is  Rattlesnake  Hammock  Landing, 
where  there  is  a  warehouse  and  post-office,  the  latter  being  officially  known  as  Ute. 
Alligator  Bluff  Landing  is  on  the  Kissimraee  River,  and  a  few  miles  westward  of  it 
is  a  post-office  called  Alger.  At  Fort  Bassinger  are  three  stores  and  a  post-office,  the 
official  designation  of  the  latter  being  Bassmger.  Fort  Drum,  14  miles  northeast- 
ward from  Sassinger,  has  a  post-office  and  two  stores. 

There  are  no  landings  or  settlements  on  Lake  Okechobee.  Alone  Taylors  Creek, 
which  empties  into  the  northeafitem  comer  of  the  lake,  are  sevenu  orange  groves. 
A  number  are  being  set  out  this  month,  and  clearing  are  under  way  for  more. 

The  thriving  and  beautiful  village  of  Fort  Myers  is  the  most  important  settlement 
on  the  Caloosahatchee  River.  A  mree  mercantile  business  is  conducted  there,  the 
country  around  being  a  prosperous  iruit  and  vegetable  section.  The  post-offio6  is 
officiaJly  designated  Myers.  The  mails  are  daily,  across  country  by  ferry  and  hack 
to  Punta  Gorda,  which  is  a  railroad  terminus.  During  the  tourist  season,  namely, 
from  January  to  May,  there  are  daily  steamers  between  Fort  Myers  and  Punta  Grorda. 
During  the  remainder  of  the  year  the  steamer  service  is  three  times  per  week. 
These  steamers  carry  the  mails  also.  There  is  an  independent  line  steamer  which 
runs  occasionally  between  Fort  Myers  and  Punta  Gorda.  Two  schooners  make 
semimonthly  trips  to  Tampa.  A  line  of  steamers  makes  trips  three  times  a  week  to 
upriver  points  as  far  as  Fort  Thompson,  a  distance  of  43 J  miles. 

Puntarasa  is  at  the  mouth  of  the  Caloosahatchee  River,  and  is  17  miles  below 
Fort  Myers.  There  is  a  post-office,  telegraph  and  express  office  there.  The  steamers 
plying  between  Fort  Myers  and  Punta  Gorda  touch  at  Puntarasa  regularly.  Immense 
quantities  of  vegetables  and  fruits  are  shipped  from  there.  Large  numbers  of  cattle 
and  swine  are  exported  to  Cuba  from  Lee,  De  Soto,  and  Osceola  counties  at  this  point 
Vessels  drawing  9  feet  can  make  the  anchorage. 

There  are  seven  post-offices  on  the  Caloosahatchee  River  above  Fort  Myers.  Taken 
in  succession — going  upstream — they  are  as  follows:  Olga,  Rialto,  Caloosa,  Alva, 
Denand,  Labelle,  and  Fort  Thompson.  The  last  place  is  23  miles  from  Lake  Okecho- 
bee and  43i  miles  kbove  Fort  Myers.  There  are  two  stores  at  Alva,  and  a  sawmill 
near  by.  There  is  a  store  and  large  sawmill  at  Denand.  There  is  a  store  at  Labelle. 
Buckingham  post-office  is  about  9  miles  across  country  from  Fort  Myers.  It  is 
on  the  left  bank  of  Orange  River,  or  Twelve-mile  Creek,  which  empties  into  the 
Caloosahatchee  above  Beautiful  Island.  Besides  the  poet-office  landings,  the  steamers 
touch  at  various  points  and  farms  to  discharge  or  receive  freight. 

DIVISION  3.   TOPOGRAPHY. 

Lake  Okechobee  may  be  considered  the  central  division  of  this  waterway,  with 
the  Kissimmee  River  route  (to  the  northward)  on  one  hand  and  the  Caloosahatchee 
River  route  (to  the  westward)  on  the  other.  The  extremities  of  the  former  route 
are  Kia^jimmee  town  and  the  mouth  of  the  Kissimmee  River,  on  the  northern  side  of 
Lake  Okechobee.  The  extremities  of  the  latter  route  are  Sanibel  Island,  at  the 
Gulf  entrance,  and  the  head  of  Okechobee  Canal,  on  the  western  side  of  Lake  Oke- 
chobee. The  head  of  navigation  on  the  Caloosahatchee  is  Fort  Thompson;  the 
lower  point  of  navigation  on  the  Kissimmee  is  Fort  Bassinger.  The  approximate 
geographical  positions  of  these  points,  taken  in  regular  order  from  nortn  to  south, 
are: 

Kissimmee  town,  latitude  28°  18^  N.,  longitude  81*»  23'  W. 

Fort  Bassinger,  latitude  27°  22'  N.,  longitude  81°  02'  W. 

Mouth  of  Kissimmee  River,  latitude  27^  09'  N.,  longitude  80°  55'  W. 

Mouth  of  Okechobee  Canal,  latitude  26°  47'  N.,  longitude  81°  03'  W. 

Fort  Thompson,  latitude  26°  44'  N.,  longitude  81°  24'  W.,  and 

Banibel  Island  light-house,  latitude  26°  27'  N.,  longitude  82°  VV. 

Kissimmee  Valley  is  a  nearly  level  country.  It  extends  about  75  miles  in  a  general 
north -and-south  direction,  and  has  an  east-and-west  width  varying  from  10  to  50 
miles.  The  lake  region  forming  the  headwaters  of  Kissimmee  River  is  due  west, 
and  only  30  miles  distant,  from  the  lakes  at  the  source  of  St.  Johns  River — the  two 
rivers  flowing  in  directly  opposite  directions.  Many  square  miles  of  the  Kissimmee 
Valley  is  covered  with  splendid  grass,  and  the  whole  country  being  well- watered, 
this  section  has  no  superior  as  a  cattle  range.  Slight  elevations  throughout  the  valley 
are  densely  wooded.  Some  of  them  have  been  cleared  and  form  excellent  ground 
for  vegetable  farming  and  orange  raising.  The  borders  of  the  lakes  and  rivers  are 
generally  marshy,  along  which  grow  bci:ru8h,  bonnets,  flags,  lovers'  vine,  ferns,  and 
wild  grasses.  On  the  hammocks  and  along  either  edge  of  the  valley  were  seen  pal- 
metto, live  oak,  white  oak,  pine,  and  gum  trees.  Myrtle,  maple,  sumac,  red  ba>'. 
white  bay,  cypress,  cabbage  palms,  and  willows  cover  the  banks  of  both  river  and 
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lake  at  many  places.  We  watched  closely  for  water  hyacinths,  but  saw  none  until 
6  or  6  miles  below  Fort  Bassinger,  in  the  Kissimmee  River.  There  a  small  bayou 
is  covered  with  itj  and  a  few  patches  were  observed  alonjr  the  river's  banks  for  the 
next  several  miles.  The  last  20  miles  of  the  river,  from  Wolf  Island  to  Lake  Oke- 
chobee,  is  bordered  bv  an  impenetrable  marsh,  which  extends  back  from  the  river 
for  many  miles  on  either  side.  Thick  patches  of  wilhiw  and  myrtle  are  frequent. 
The  vegetation  is  wild  and  rank,  consisting  of  grass,  water  lettuce,  smartweeds,  wild 
cotton,  bonnets,  and  flags. 

Lake  Okechobec's  borders  are  similar  to  the  lower  end  of  Kissimmee  River. 

The  canal  from  Okechobee  into  Lake  Hikpochee  is  bordered  by  a  rank  growth  of 
willows,  water  oak,  myrtle,  grass,  wild  cotton,  and  water  lettuce.  Hikpochee,  Bon- 
net Lake,  and  Lake  Flirt,  are  surrounded  by  marshes.  Being  shallow,  the  growth  of 
bogrush,  cat-tails,  bonnets,  and  flags  covers  a  large  portion  of  tlieir  bottoms,  and  water 
lettuce  and  lovers'  vines  run  over  many  acres  of  their  surface.  On  either  side  of  the 
canal  leading  from  western  extremity  of  Lake  Hikpochee  as  well  as  the  canal  between 
Bonnet  Lake  and  Lake  Flirt  are  vast  areas  of  wild  millet.  Great  patches  of  willows 
occur  here  and  there,  as  well  as  an  occasional  palmetto  hammock.  A  beautiful  grassy 
prairie  commences  below  I^keFlirt  and  extends  to  the  wooded  region  at  Fort  Thomp- 
son. From  there  to  the  mouth  of  the  Caloof<ahatchee  River  is  a  flnely  wocxled  coun- 
try. Pal tnettoes,  pines,  and  oaks  predominate.  The  river's  banks  are  high,  as  com- 
pare<i  with  the  Kissimmee.  Although  overflows  occur,  they  subside  quickly —largely 
due  to  improvements  uiade  in  the  river  channel  by  the  United  States  Government. 
The  Caloosahatchee  Valley  is  about  40  miles  long  and  20  miles  broad.  Its  soil  is  rich 
and  productive.  Vegetables  and  all  kinds  of  citrus  fruits  are  largely  grown  there. 
Particular  watch  was  kept  for  the  water  hyacinth  along  this  route.  The  first  seen 
was  at  Alva — 42}  miles  below  Lake  Okechobee.  From  Alva  to  the  mouth  of  the 
Caloosahatehee  are  great  patehes  of  water  hyacinth  and  water  lettuce. 

DIVISION  4.    HYDROGRAPHY. 

Tohopekaliga  Lake,  covering  an  area  of  al)out  24,000  acres,  is  the  source  of  the 
Kissimmee  River.  The  l)ottom  of  the  lake  is  sand  and  mud.  Paradise  Island  is  in 
the  western  portion  of  the  lake,  while  a  little  farther  west  and  south  is  Summerlin 
Island.  A  sand  bar  runs  acn^ss  the  lake  above  Paradise  Island  with  a  depth  over  it 
varying  from  1  to  6  feet,  dependent  upon  the  stage  of  water.  From  the  southeastern 
extremity  of  the  island  a  sand  bar  runs  into  the  lake,  and  there  is  also  one  running 
out  from  the  eastern  shore.  It  is  easj*  to  avoid  these  sand  bars  if  one  knows  the 
channels.  There  are  no  snags  or  other  like  obstructions  in  the  lake.  The  steamboat 
route  across  Tohopekaliga  to  the  Southi)ort  Canal  is  11 J  miles.  At  the  entrance  to  the 
canal  is  a  sand  bar  with  only  about  2 J  feet  of  water  over  it.  This  canal  is  105  feet 
wide  and  4  miles  long.  Only  70  feet  of  its  width  was  ever  dredged  to  a  depth  nav- 
igable at  the  ordinary  stage  of  water.  The  Kissimmee  River  starts  from  Tohope- 
£iliea  Lake  at  a  point  eastward  of  the  canal,  and  flows  into  Cypress  Lake  also  east- 
ward of  the  canal's  exit.  A  portion  of  the  canal  is  through  the  old  river  bed. 
Nearly  all  the  water  from  the  lake  now  runs  southward  through  the  canal.  There 
are  many  shoal  places  in  the  canal  and  its  lower  end  is  particularly  difficult  to  navi- 
gate.   Tne  bottom  is  hard  sand. 

Cypress  Lake  is  the  next  link  in  this  chain  of  waterways.  It  covers  an  area  of 
about  6,000  acres,  and  has  a  sandy  and  mud  bottom.  It  is  2J  miles  across  the  lake 
to  the  entrance  or  Seventy-foot  Canal.  This  canal  joins  Cypress  Lake  and  Hateheneha 
Lake.  The  course  of  the  Kissimmee  River  between  these  lakes  is  westward  of  the 
capal.  The  stream  is  very  crooked  and  full  of  snags,  but  has  been  navigated  by 
small  steamers.  The  canal  is  now  used  for  traflfic  exclusively.  It  is  70  feet  wide,  2J 
miles  long,  and  has  a  sandy  bottom. 

Lake  Hateheneha,  covering  an  area  of  about  10,000  acres,  offers  no  obstruction  to 
navigation.  This  lake  is  connected  with  Lake  Kissimmee  partly  by  river  and  partly 
by  canal.  That  portion  of  the  Kissimmee  River  between  these  lakes,  though  con- 
taining many  sharp  bends,  is  wide  and  navigable.  It  is  21^  miles  across  Lake  Hateh- 
eneha to  the  entrance  of  Hateheneha  Canal.  This  canal  is  36  feet  wide  and  three- 
fourths  mile  long.  The  lower  end  of  this  canal  joins  the  river,  the  river's  course 
from  Hateheneha  Lake  to  that  point  being  west  of  the  canal.  From  the  southern 
extremity  of  Hateheneha  Canal  is  a  stretch  of  2}  miles  in  the  river  to  a  point  where 
the  Fort  Gardner  Canal  starts.  In  that  portion  of  the  river  between  the  two  canals 
is  a  cut-off  which  is  36  feet  wide.  There  is  a  snag  in  this  portion  of  the  river  which 
is  a  danger  to  navigation.  Fort  Gardner  Canal  is  36  feet  wide  and  li  miles  long. 
It  is  shiulow  and  its  southern  entrance  is  obstructed.  The  Kissimmee  River  flows 
eastward  of  this  cannl.    The  sketch  *  at  the  bottom  of  this  page  shows  roughly  the 
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approximate  position  of  the  two  canals  and  the  cut-off,  as  well  as  the  river'B  coane 
between  Hatcheneha  Lake  and  Lake  Kissimmoe. 

Lake  Kissiminee,  the  last  one  until  Okechobee  is  reached,  ix)ver8  an  area  of 
36,000  acres.  Its  bottom  is  sandy  and  its  waters  offer  no  obstruction  to  navigation. 
From  the  canal  exit  across  the  lake  to  the  entrance  of  Kissimmee  River  is  18J  miles. 
On  this  lake  are  steamboat  landings  known  as  Jack  Hammock,  Shivers  Landing, 
Stokes  Lauding?,  Grape  Hammock,  and  Turkey  Hammock.  On  the  river  between 
this  lake  and  Hatcheneha  Lake  are  three  landings,  namely,  Shell  Hammock,  East 
Gardner,  and  West  Gardner  (or  Fort  Gardner).  Southport,  a  landing  on  Tohope- 
kali^  Lake,  is  at  the  head  of  the  Southport  Canal. 

Kissimmee  River,  connecting  Lake  Kissimmee  and  Lake  Okechobee,  is  about  145 
miles  long.  It  is  a  sluggish  and  very  sinuous  stream.  It  presents  the  anomaly  d 
being  much  wider  at  its  headwaters  than  at  its  mouth,  though  it  becomes  deeper  at 
its  lower  end.  Entering  the  river  from  Lake  Kissimmee  its  width  is  100  feet,  or 
more,  and  its  depth  varies  from  8  to  12  feet.  A  shoal  with  about  3  feet  over  it  was 
found  in  the  river  about  2^  miles  from  Lake  Kissimmee.  In  the  first  25  miles  of  the 
river's  length  are  twelve  cut-offs.  About  one-fourth  mile  of  the  river's  channel  is 
very  shallow  just  above  Long  Hammock.  Rattlesnake  Hammock,  where  there  is  a 
post-office  called  Ute,  is  on  the  river's  right  bank  just  after  leaving  Lake  Kissimmee; 
and  4  miles  farther  down  is  Long  Hammock  Landing.  The  next  landing  is  Bay  Ham- 
mock; then  Cabbage  Bluff,  or  Jack  Whidden's;  Alligator  Bluff  comes  next,  and  ^en 
Orange  Hammock,  which  is  25  miles  from  Ute.  On  the  right  bank  of  the  river,  9 
miles  farther  down,  is  Fort  Kissimmee,  just  above  which  landing  the  river  is  wide 
and  shallow.  Then  follow  landings  at  McLaughlins,  Prairie  Camp,  Bluff  Hammock, 
and  Mico  Bluff.  There  are  two  snags  in  this  stretch  of  the  river.  Mico  Bluff  is  45 
miles  below  Orange  Hammock.  In  the  vicinity  of  McLaughlins  Landing  the  river 
presents  a  remarkable  example  of  sinuosity.  Four  sketches  *  of  the  river's  course 
there  are  given  here  for  your  consideration. 

The  first  sketch  is  1  mile  above  Long  Hammock.  The  river's  course  from  a  to  6 
is  about  2 J  miles,  and  the  slope  is  very  small.  The  distance  from  a  to  6  in  a  straight 
line  is  60  or  70  feet. 

The  second  sketch  represents  a  point  on  the  river  one-half  mile  above  Long  Ham- 
mock. The  distance  from  a  to  6  in  the  river  channel  is  nearly  1  mile  and  the  bend 
at  c  is  very  sharp.  As  is  evident  from  the  sketch,  a  vessel  bound  either  up  or 
down  the  river  has  to  change  her  course  nearly  sixteen  points  (180)  ate,  and  it 
requires  a  most  skillful  pilot  under  such  circumstances.  Fortunately  the  river  is 
wider  at  c  (as  it  is  at  nearly  every  bend)  and  affords  a  vessel  additional  room  for 
taming. 

The  third  sketch  presents  the  peculiarity  of  two  portions  of  the  river  fiovring 
parallel,  and  in  directly  opposite  directions,  for  a  considerable  distance.  From  a  to 
6  in  a  straijjht  line  is  less  than  25  feet.  This  bend  is  about  1 J  miles  below  McLaugh- 
lins Hammock. 

The  fourth  sketch  shows  an  almost  circular  loop  in  the  river's  course.  It  is  about 
3}  miles  below  Long  Hammock,  the  name  sometimes  given  McLaughlins  Landing. 
The  distance  from  a  to  b  in  a  straijjht  line  is  about  50  feet 

Sketches  were  made  of  forty  or  fifty  of  the  eccentric  l)ends  in  the  river,  but  on  account 
of  the  space  required  for  them  only  one  more  will  be  embodied  in  this  report.  At  the 
point  in  q^uestion  (c)  the  river  pn^sents  the  unique  feature  of  a  loop  within  a  loop. 
This  portion  of  the  river  is  navigable  and  has  a  very  good  depth  of  water,  but  the 
steamers  use  a  cut-off — shown  by  dotted  lines  from  a  to  6.  The  cut-off  is  not  as 
straight  as  the  sketch  would  indicate;  still  it  saves  over  the  regular  river  route  4 
miles  in  distance.  The  shorter  route  is  known  as  Jack  Scarborough,  or  Bumblebee, 
Cut-off. 

Another  important  cut-off  is  called  **  Turtle  Mound."  Its  course  is  crooked,  but 
is  shorter  than  the  r^ular  river.  Its  upper  entrance  is  abrubt,  and  is  called  **  Hole- 
in-the-wall." 

The  first  landing  below  Mico  Bluff  is  Rob  Pierce's,  13  miles  down  the  river. 
Three  miles  farther  is  Laniers  Landing;  and  Bassinger  Post-office,  commonly  called 
Fort  Ba^inger,  is  9  miles  farther.  One-half  mile  below  Bassinger  Post-office' is  Mrs. 
J.  M.  l*ierce's  Landing;  and  3J  miles  farther  down  the  river  is  old  Fort  Bai^singer. 
There  are  sand  bars  in  the  river  between  the  two  latter  landings.  In  the  vicinity  of 
Laniers  Landing  and  Bassin^r  Landing  the  river  channel  is  extremely  crooked, 
having  many  abrupt  turns  in  its  course. 

Istokpoga  Creek,  which  drains  Lake  Istokpoga  and  a  larjjc  number  of  adja- 
cent lakes,  empties  into  the  Kissimmee  Uiver  from  the  westward  about  20  miles 
above  Bassinger  Post-office.  Ther  creek  is  about  10  miles  long,  and  has  many  snags 
in  it. 
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An  island  in  KisBimmee  Kiyer,  called  Wolf  Island,  is  26  miles  below  Bassinger 
Postroffioe.  In  that  stretch  of  the  river  are  two  snags  and  four  shoal  places.  There 
is  one  cut-off,  which  is  called  Reynolds.  Between  Wolf  Island  and  Lake  Okecho- 
bee  a  distance  of  24  miles — ^there  are  no  settlements  or  landings.  The  river  is 
fioiiiewhat  narrower  than  farther  upstream,  but  is  very  deep. 

Lake  Okechobee,  covering  an  area  of  1,080,000  acres,  affords  a  sufficient  depth  of 
water  with  no  obstructions  for  navigation.  There  are  four  large  islands  in  its 
southern  portion.    The  bottom  of  the  lake  is  hard  sand  and  mud. 

Okc^ooee  Canal,  leading  from  Lake  Okeechobee  into  Lake  Hikpochee,  is  28  feet 
wide  and  3  miles  long.  The  bottom  is  sand,  underlaid  with  hard  clay.  The  canal 
is  shallow  in  several  places,  particularly  at  its  lower  end. 

Lake  Hikpochee,  covering  an  area  of  9,000  acres,  is  shallow.    Its  bottom  is  soft  mud. 

From  Lake  Hikpochee  to  Bonnet  Lake  is  a  succession  of  canals  and  bayou  or  river 
channels.  The  length  of  the  canals  aggregates  6  miles,  and  of  the  river  3}  miles.  It 
is  4  miles  across  Lake  Hikpochee  and  one- half  mile  across  Bonnet  Lake. 

Bonnet  Iske.  covering  an  area  of  about  500  acres,  is  shallow,  and  has  a  mud  bottom. 

A  canid  1  mile  long  and  about  30  feet  wide  connects  Bonnet  Lake  and  Lake  Flirt. 
A  sand  bar  has  formed  across  it  in  two  places. 

Lake  Flirt,  covering  an  area  of  1,000  acres,  is  shallow.  Its  bottom  is  mud  and 
sand.  The  channel  through  it  is  2  miles  long.  The  river  channel  from  Lake  Flirt 
to  Fort  Thompson  is  4  miles  long.  The  banks  are  low,  and  the  channel  narrow  and 
shallow.    The  bottom  is  sand  and  rock. 

From  Fort  Thompson  to  Myers,  a  distance  of  43}  miles,  the  river's  banks  are  gen- 
erally hieh.  The  bottom  is  sand,  and  there  is  suilieient  water  for  all-the-year  navi- 
gation. The  navigation  is  obstructed  to  a  certain  extent  by  snags,  for  when  the 
riveT  overflows  the  banks  cave  in  and  carry  the  adjacent  trees  with  them. 

For  a  distance  of  17  miles,  from  Mvers  to  the  mouth  of  the  Caloosiihatchee,  the 
river  is  broad  and  has  a  good  channef.  Many  oyster  bars  obstruct  this  portion  of  the 
river  and  cause  the  channel  to  be  tortuous. 

It  is  3  miles  across  San  Carlos  Bay,  from  the  mouth  of  the  Caloosahatchee  to  the 
bar  at  the  entrance  leading  to  the  Gulf  of  Mexico.  The  least  depth  in  the  bay  chan- 
nel is  8  feet.    The  bottom  is  sand. 

DIVISION  5.   SOUNDINGS. 

We  took  frequent  soundings  throughout  the  route,  and  for  the  sake  of  brevihr  they 
are  tabulated  below.  No  soundings  were  obtained  between  Myers  and  the  Gulf  of 
Mexico,  because  the  chartered  steamer  Roseaday  bavins  no  condenser,  could  not 
run  in  salt  water.  The  maximum  and  minimum  depths  for  each  section  of  the 
waterway  are  given. 

Maocimum  and  minimum  depths, 
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Locality. 


TohopekallgaLake 

Sonthport  Cuial 

CjiaciLake 

8e?enty-fooi  Canal 

HatefaendiaL&ke 

Hatobeneha  Canal 

VlarfwHiw—  BlV6r 

Fort  Gardner  Canal 

Lake  Kiiwtmmee 

KisBimmee  River : 

From  Ute  to  Long  Hammock 

From  Long  Hammock  to  Orange  Hammock 

From  Oranjgre  Hammock  to  Baasinger 

From  Bawinger  to  Wolf  Island 

From  Wolf  Island  to  river's  mouth 

LakeOkechobee 

Okechobee  Canal 

Lake  Hikpochee 

Canal  and  river 

Bonnet Lake 

Canal 

Lake  FUrt 

Caloosahatchee  River : 

From  Lake  Flirt  to  Fort  Thompson 

From  Fort  Thompson  to  Alva 

From  Alva  to  Myers 

Fkom  Myers  to  Puntaram* 

flan  Carloa  Bay* 


Depths 
(in  feet). 

2    ton 

1.8 to  4 

3.5  to  11 

3.3  to  6.7 

6     to  10 

3     to  5 

3     to  7 

2.8to  6 

2.6tol2 

4     to  10 

2.6tot2 

8     to  9 

8.6  to  10 

4     toSO 

6     toll 

2     to  6.6 

2     to  6 

8     to  7 

L6to  6 

L4to  4 

1.8  to  6 

2.6to  6 

5     to20 

6.6  to  81 

6     to22 

8     to25 

•Th«M  depths  were  taken  from  the  United  States  Coast  Survey  chart  No.  478L 
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DIYIBION  6.   COMMERCIAL  STATIBnGB. 

The  commercial  statisticSi  as  furnished  by  the  leadmg  merchants  and  transporta- 
tion companies,  are  separately  tabulated  for  the  principal  business  points.  In  the 
table  for  the  town  of  Kissimmee  particular  care  has  been  taken  to  exclude  its  com- 
merce not  transported  by  water.  In  the  table  for  Bassinger  is  included  the  cattle 
shipment  of  the  Kissimmee  Valley;  the  cattle,  though,  are  never  shipped  on  the  river 
as  a  consequence  of  low  water,  but  are  driven  to  some  seaport  In  the  shipments  from 
Puntarasa  are  included  the  Kissimmee  cattle,  in  order  to  exhibit  the  freight  busi- 
ness from  that  port.  The  tables  show  the  approximate  quantity  of  all  items  flipped 
or  received  by  water  during  the  year  ending  December  31,  1898. 


Items. 


Shipments  from  Kissimmee. 

Merchandise  (groceries,  dry  goods,  furniture,  and  hard wn re) 

Fertilizers , 

Grain 


Hay 

Lumber: 

Rough feet. . 

Dressed do 

Shingles 


BccciptH  at  Kii*sinimce. 

Hides number. . 

Oranges boxes . . 

Grape  fruit do 

Vegetables crates. . 

Honey  and  sirup 


Total  shipments  and  receipts 

Shipments  from  Bassinger. 

Hides  (alligator) number. . 

Honey,  sirup,  etc 

Cattle number. . 

Hogs do.... 

Receipts  ai  Bassinger. 


Quantity.' 


Weight 
in  tons. 


36,800 
48,200 
92,000 


20,000 
5,500 
1,000 
2,250 


807.5 
22.5 

870 
17.5 

78.6 
84.4 
16.1 


20 

220 

40 

45 

2 


1,218.6 


Merchandise  (groceries,  dry  goods,  furniture,  hardware,  hay,and  grain) . 

Lumber: 

Rough feet. . 

Dressed do 

Shingles 

Orange  trees 


8,000 


15,000 
1,000 


Total  shipments  and  receipUj. 


10,000 

16,000 

80,000 

1,000 


10.5 
1 
2,260 
80 


105 

20 

28 
5.8 
1.6 


•171.8 


Esti- 
mated 
value. 


186.750 

800 

25,000 

8S0 

868 

873 
280 


12,000 

14,500 

8,000 

2,280 

225 


151,846 


1,800 

100 

180,000 

5^000 


85,000 

100 
240 
105 
.860 


•87,695 


•Neither  the  weights  nor  values  of  cattle  and  hogs  are  included  in  the  aggregate  figures,  becauae 
it  could  not  be  learned  what  proportion  belonged  to  Bassinger  and  how  much  to  other  pomtB  along 
the  river.    The  total  cattle  and  hog  statistics  are  summarized  in  Puntarasa  table,  anyway. 


Items. 


Quantity. 


Weightin 
tons. 


Srtimated 
▼aina. 


Shipments  from  Labelle. 


Cattle 
Hoi 


.number. 
do... 


Hides: 

Alligator do . . . 

Deer do... 

Furs: 

Otter do... 

Coon do... 

Bece(pt$  at  Labeile, 

Merchandise  (groceries,  dry  goods,  hay,  and  grain) 

Lumber,  rough feet. 

Shingles 


Total  shipments  and  receipts 


8,000 
1,000 

80,000 
335 

250 
8,000 


15,000 
6,000 


450 
80 


105 


.5 

.6 
.8 


11 

80 

1 


•148.0 


136,000 
5,000 

15,000 
67 

1,000 

750 


4»000 

1^ 
25 


•20,992 


•  Neither  the  weights  nor  values  of  the  cattle  and  hogs  are  included  in  the  aggregate  figures.  Both 
are  shipped  from  Puntarasa,  and  are  snmmarized  in  that  table. 
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Items. 


ShipmenU  from  Denand, 


Cattle , 
Hogs 


number. 
do... 


Lumber feet. 

Hides  (alligator) number. 

Oranges boxes. 

Sirup .-. gallons. 

BeceipU  at  Denand. 

Merchandise  (groceries,  dry  goods,  furniture,  hay,  and  grain) 

Total  shipments  and  receipts ; 


Quantity. 


Weightin 
tons. 


2,000 

1,000 

500,000 

2,000 

176 

200 


300 

30 

1,250 

6 

7 

1 


16 


Estimated 
value. 


$24,000 

5,000 

7,000 

1,000 

860 

100 


5,000 


•1,279 


•13,450 


•  Neither  the  weights  nor  values  of  the  cattle  and  hogs  are  included  in  the  aggregate  figures.    Both 
are  shipped  from  Puntarasa,  and  are  summarized  in  that  table. 


Items. 


Shipments  from  Alva, 


Cattle 
H< 


.number, 
.do... 


Quantity. 


Hides  (alligator) do 

Oranges boxes. 

Vegetables crates. 

,  Receipts  at  Alva. 

Merchandise  (groceries,  dry  goods,  hay,  grain,  fertilizers,  crate  mate- 
rial, etc.)  '. 


1,000 
1,000 
10,000 
4,000 
6,000 


Total  shipments  and  receipts. 


Weight 
iu  tons. 


150 

80 

30 

160 

150 


91 


^431 


Estimated 
value. 


912,000 
5,000 
6,000 
8,000 
5,000 


80,000 


•49,000 


•Neither  the  weights  nor  values  of  the  cattle  and  hogs  are  included  in  the  aggregate  figures.   Both 
are  shipped  from  Puntarasa,  and  are  summarized  in  that  table. 


Items. 


Shipments  from  Myers. 

Oranges boxes. 

Gn^  fruit do... 

Vegetables crates. 

Simp ;;allons . 

Furs: 

Ottor number. 

Coon do... 

Hides: 

Alligator do... 

Cow do. . . 

Deer do... 

Receipts  at  Myers. 

Meiehandise,  (groceries,  dry  goods,  hardware,  grain,  etc.) 

Fertilisers 

Hay 

Horses number.. 


Quantity. 


18,000 

1,000 

200,000 

8,000 

1,500 
5,000 

60,000 

700 

2,000 


Weight 
in  tons. 


Total  shipments  and  receipts 


100 


685 

45 

6,000 

16 


.6 

180 
14 
1.5 


1,000 

860 

200 

60 


8,9G3.6 


Estimated 
value. 


S29,250 

10,000 

200,000 

1,500 

9,000 
1,500 

42,000 

1,960 

600 


800,000 

80,100 

4,200 

12,500 


642,610 


In  1897,  the  year  previous  to  the  date  of  the  above  tabulated  statistics,  there  was 
shipped  from  Myers  24,000  boxes  of  oranges  and  1,500  of  grai>e  fruit.  It  is  believed 
that  there  will  be  40,000  boxes  of  oranges  and  3,000  boxes  of  grape  fruit  this  year. 

Shipments  from  Puntarasa, 


Items. 


Cattle number.. 

Hogs.......... do.... 

Vegetables.. crates.. 

FanniDg  sappUes,  fertilizers,  etc 


Total  shipments  and  receipts. 


Quantity. 


21,000 

4.000 

10,000 


Weight 
in  tons. 


8,160 
120 
300 
500 


Designat- 
ed value. 


$262,000 

'    20,000 

16,000 

6,000 


3,620  I      293,000 
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*  • 

The  commercial  statistics  in  the  foregoing  tables  were  kindly  famished  by  the  fol- 
lowing gentlemen: 

Messrs.  W.  B.  Makinson,  C.  A.  Carson,  J.  W.  Watson,  and  L.  D.  Graham  of  Kis- 
simmee;  Mr.  Joe  Pierce,  of  Bassineer;  Mr.  Greorge  Hendry,  of  Labelle;  Mr.  G.  8. 
Henderson,  of  Denand;  Mr.  B.  8.  Clay,  of  Alva;  Mr.  Henry  Hertman  and  Mr.  R.  A. 
Henderson,  of  Myers;  and  Mr.  G.  B.  Shultz,  of  Puntarasa. 

DIYIBTON  7.   nfFBOYEinfiNTB  AND  SUBVBT. 

Parties  interested  were  interviewed  alon^  the  route.  Those  living  in  the  Elisrim- 
mee  Valley  are  unanimously  in  fovor  of  improvements  that  will  ^ord  navigation 
throughout  the  year  from  Kissimmee  to  Bassinger.  They  ask  for  a  channel  36 
inches  deep  (at  low  water)  and  30  feet  wide.  The  residents  of  the  Caloosahatchee 
Valley  are  in  favor  of  a  continuation  of  the  excellent  improvements  inaugurated 
October  16,  1883.  (See  Report  of  the '.  'nef  of  Engmeers  for  1884,  Part  II,  p.  11»5.) 
A  preliminary  examination  of  this  ri\6r  was  made  from  Lake  Okechobee  to  the 
Gulf  of  Mexico  in  March  and  April,  1879.  (See  Report  of  the  Chief  of  Engineers  for 
1879,  Part  I,  p.  863. )  A  complete  survey  oi  the  river  was  made  by  Assistant  Engi- 
neer J.  W.  Sackett,  under  the  direction  of  Capt.  W.  M.  Black,  Corps  of  Engineen, 
U.  S.  A.,  in  March,  April,  and  May,  1887.  See  Report  of  the  Chief  of  Engineers  fat 
1888,  Part  II,  p.  1095. )  Some  of  the  residents  along  the  lower  Caloosahatchee  and 
around  San  Carlos  Bay  are  advocates  of  a  deeper  channel  at  the  Gulf  entrance. 

Some  citizens  are  in  favor  of  improving  the  entire  water  route  from  Kissimmee  to 
the  Gulf.  Others  are  opposed  to  it:  (1 )  Some  in  the  Kissimmee  Valley  fear  that  if  the 
channel  was  improved  throughout  it  would  lower  the  upper  lakes  so  much  as  to 
impede  rather  than  aid  navigation;  (2)  those  in  the  Caloosahatchee  V|illey  fear  their 
lands  might  be  injured  by  the  overflows  from  an  increased  volume  of  water.  The 
canals  and  cut-offs  mentioned  throughout  this  report  were  dredged  under  the  laws 
of  the  State  of  Florida  by  the  Atlantic  and  Gulf  Coast  Canal  and  Okechobee  Land 
Company.  The  work  was  done  with  an  intention  of  draining  the  Okechobee  basin. 
Indirectnr  it  was  a  benefit  to  navigation,  for  the  entire  channel  is  used  by  steamen 
at  irregular  intervals. 

I  am  of  the  opinion  that  the  commercial  interests  involved  are  such  as  to  justify 
the  General  Government  in  improving  the  Kissimmee  River,  lakes,  and  canals  from 
the  town  of  Kissimmee  to  the  warehouse  landing  near  the  village  of  Bassinger.  I 
recommend  that  a  survey  of  these  waters  be  made,  and  that  it  include  the  lower 
Kissimmee  to  Okechobee,  and  the  Istokpoga  Creek  from  Lake  Istokpoga  to  the  Klis- 
simmee  River.  The  channel  route  to  be  surveyed  is  198  miles  long,  consisting  of  166 
miles  of  river,  34}  miles  of  lake  channel,  and  8}  miles  of  canal.  The  survey  would 
cost  about  $4,000. 

The  improvements  desired  on  the  Caloosahatchee  are  really  maintenance  of  the 
completea  project,  and  can  be  accomplished  with  the  current  appropriation  lor  that 
river. 

The  only  interests  demanding  a  through  route  from  the  Caloosahatchee  to  the 
Kissimmee  are  tourists,  but  such  travel  is  too  insignificant  to  be  worthy  of  considera- 
tion. 

I  am  of  the  opinion  that  the  entrance  to  San  Carlos  Ba]^  is  sufliciently  deep  for 
the  present  needs  of  commerce.  If  the  wonderful  prosperity  of  Lee  and  De  Soto 
counties  continues,  the  time  may  come  when  larger  vessels,  seeking  that  carrying 
trade,  will  require  a  deeper  channel. 

In  conclusion  of  this  report,  I  wish  to  acknowledge  the  cheerful  and  enei^getic 
assistance  rendered  me  by  Mr.  William  P.  Jervey.  Also,  both  he  and  I  are  indebted 
to  Capt.  B.  A.  Hendry,  state  representative  of  Lee  County;  Captain  Menge,  master 
of  the  steamer  Gray  Eagle;  Captain  Fisher,  master  of  the  iSf.  Lucie;  and  &pt  Clay 
Johnson,  master  of  the  Roseaaa^  for  valuable  information  Rnd  hospitable  courtesy. 
Captain  Johnson,  who  is  thoroughly  famihar  with  the  route  from  Kissimmee  to 
Meyers,  was  untiring  in  his  zeal,  and  rendered  us  all  needed  assistance. 
Very  respectfully, 

W.  H.  Caldwell, 
Amaicmt  Engineer. 

Capt  HbNEY  jERVEYy 

CorpB  of  BngineerSf  U,  8.  Army. 
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subyey  of  kissimmee  biver,  florida,   from  kissimmee  to  lake 

okechobee,  and  of  istokpoga  greek. 

United  States  Engineer  Office, 

Tampa^  Fla.^  December  H^  1901. 

General  :  1.  I  have  the  honor  to  submit  the  following  report  of  a 
survey  of  the  Kissimmee  River  and  connecting  lakes  and  canals  flow- 
ing into  Lake  Okechobee,  made  in  accordance  with  the  provisions  of 
the  river  and  harbor  act  of  March  3,  1899.  The  act  provided  for  a 
preliminary  examination  of  the  above  waterways  and  the  Caloosa- 
hatchee  River  to  the  Gulf  of  Mexico.  This  preliminaiy  examination 
was  made  in  August,  1899,  by  Mr.  W.  H.  Caldwell,  assistant  en^neer, 
and  was  reports  on  by  Capt.  Henry  Jervey,  Corps  of  Engineers, 
August  23,  1899. 

2.  The  preliminary  examination  showed  that  the  waterways  could 
be  discussed  most  clearly  in  three  parts:  (1)  The  part  between  the 
town  of  Kissimmee,  situated  at  the  headwaters  of  the  Kissimmee 
River,  and  Fort  Bassinger,  situated  on  the  river  37.5  miles  north  of 
Lake  Okechobee;  (2)  the  part  between  Fort  Bassinger  and  Fort 
Thompson,  situated  on  the  Caloosahatchee  River,  23  miles  west  of 
Lake  Okechobee;  (3)  the  part  between  Fort  Thompson  and  the  Gulf 
of  Mexico.  It  was  found  that  the  third  pai-t  had  already  been  improved 
by  the  United  States  to  a  degree  suflScient  for  the  existing  needs  of 
commerce,  and  that  the  second  part  lay  mostly  through  an  uninhab- 
ited swamp,  and  that  there  was  no  demand  for  its  improvement  except 
for  the  benefit  of  an  occasional  tourist  party.  Tne  part  between 
Kissinunee  and  Fort  Bassinger  was  reported  worthy  of  improvement. 

8.  With  a  view  to  securing  complete  data  for  the  Kissimmee  River, 
Captain  Jervey  reconmiended  that  a  survey  be  made  of  the  entire 
river  from  Edssinunee  to  Lake  Okechobee.  This  was  approved,  and 
the  survey  was  ordered  by  the  Chief  of  Engineers  on  September  16, 
1899.  Owing  to  the  fact  that  a  survey  is  practicable  only  during  a 
low  stage  of  the  river,  which  occurs  ordinarily  during  the  dry  winter 
season,  and  to  the  fact  that  during  the  winter  of  1899-1900  the  water 
did  not  fall  sufficiently  low,  the  survey  was  deferred  until  last  winter. 
The  field  work  was  done  between  January  22  and  April  24:,  1901,  by 
Mr.  Caldwell,  to  whose  report,  appended  hereto,  attention  is  respect- 
fully invited. 

4.  The  survey  covered  the  river  from  Kissimmee  to  Lake  Okechobee, 
a  distance  of  137  miles,  and  Istokpoga  Creek,  9.4  miles  lon^,  connect- 
ing Lake  Istokpoga  with  the  river  10.5  miles  north  of  Bassinger.  Of 
the  137  miles  of  waterway  between  Kissimmee  and  Lake  Okechobee, 
97.1  miles  consist  of  natural  river  channel,  7.5  miles  of  artificial  canals 
and  cut-offs,  and  32.4  miles  of  lakes.  No  difficulty  resulting  from  in- 
sufficient depth  is  found  in  navigating  the  lakes  and  the  river  proper. 
There  are  many  difficult  bends  in  the  river,  but  the  commerce  does  not 
justify  the  making  of  cut-offs.  The  worst  shoals  are  found  in  South- 
port  and  Kissimmee  canals,  six  in  the  former  and  one  in  the  latter. 

5.  The  commerce  of  the  river  is  carried  on  with  boats  of  light  draft, 
which  bring  out  the  products  of  the  valley  along  the  river  and  carry 
back  the  supplies  for  the  inhabitants.  One  of  the  great  industries  is 
cattle  raising.  Most  of  the  cattle  are  not  shipped  by  the  river,  but  are 
driven  to  a  port  on  the  Gulf  of  Mexico.    The  volume  of  the  commerce 


1240      BEPOBT   0^  THE   CHIEF   OF   ENQIKEEE8,  IT.  8.  ABICY. 

of  the  river  for  the  past  year  is  stated  as  follows  by  parties  in  Kis- 
simmee; 

Oranges boxes. .  20, 000 

Vegetables,  wool,  hides,  etc tons. .  150 

Cattle,  live  stock fl o 375 

Lumber,  shingles,  wire-crate  material,  general  merchandise do 1, 600 

Fish,  ice,  etc do 50 

Other  items do 250 

Passengers number. .  1, 000 

The  prospective  increase  in  commerce  is  considerable  on  account  of 
the  large  amount  of  pine  and  cypress  timber  in  the  region  and  the 
area  or  land  suitable  for  the  cultivation  of  vegetables,  oranges,  and 
other  fruits,  and  for  the  raising  of  cattle.  The  facts  are  well  stated 
by  Captain  Jervey  in  his  report  of  the  preliminary  examination,  as 
follows: 

The  territory  tributary  to  this  water  route  comprises  about  2,500  square  milee.  It 
is  essentially  a  cattle  country,  the  mild  climate,  abundant  pasturage,  and  almost  un- 
limited ranges  reducing  the  cost  of  raising  to  a  low  figure.  Orange  culture  has  r^iched 
considerable  proportions  also,  and  is  on  the  increase.  The  railroads  that  parallel  this 
valley  on  the  east  and  west  are  from  30  to  50  miles  distant,  and  the  cross-country  roads 
are  few  and  swampy,  sometimes  impassable.  They  are  used  only  by  mail  riders,  as 
all  supplies  are  drawn  from  Kissimmee,  being  carried  on  wagons  when  low  water 
stops  navigation. 

6.  The  channel  desired  by  the  navigation  and  commercial  interests 
is  one  30  feet  wide  and  at  least  3  feet  deep  at  ordinary  stage  of  river, 
which  is  rather  an  elastic  term,  meaning  the  stage  existing  for  seveml 
months  during  the  middle  of  the  dry  season  and  admitting  of  no  closer 
definition  than  that  it  is  a  stage  about  1  foot  above  the  lowest  known 
stage  of  the  river.  To  secure  this  channel  it  will  be  necessary  to 
dredge  31,130  cubic  yards  of  material  in  Southport  Canal  and  6,153 
cubic  yards  in  Kissimmee  Canal.  Four  bulkheads  are  necessary  in 
Southport  Canal,  one  on  each  side  at  the  upper  end,  to  prevent  sand 
from  being  moved  into  it  by  wave  action,  one  double  bulkhead  on 
west  side  about  midway  of  the  canal  to  support  dredged  material,  and 
one  sheet-piling  bulkhead  on  the  east  side  near  the  lower  end  to  pre- 
serve the  alignment  of  the  channel. 

7.  The  channels  to  be  dredged  must  be  kept  as  narrow  as  possible 
in  order  to  avoid  causing  the  water  of  the  river  to  run  oflf  more 
rapidly  during  the  dry  season  than  it  does  already,  thereby  draining 
the  sources  of  supply.  With  this  in  view,  the  cuts  will  be  limited  to  a 
width  of  30  feet  and  the  dredged  material  will  as  far  as  possible  be  so 
disposed  as  to  restrict  the  flow  during  low  stages  to  the  30-foot  channel. 

8.  Istokpoga  Creek  is  a  short  stream,  the  outlet  of  the  lake  of  the 
same  name.  Its  navigation  is  obstructed  chieflv  bv  four  small  shoals 
and  by  a  large  number  of  snags  and  overhanging  trees.  Steamers 
formerly  ran  up  this  creek,  but  have  ceased  to  do  so  on  account  of  the 
difficulties  of  navigation.  There  are  a  few  settlements  on  the  creek 
and  lake,  and  it  is  believed  that  if  the  creek  were  improved  a  large 
increase  in  population  and  commerce  would  result  on  account  of  the 
desirable  agricultural  land  and  cypress  timber  to  be  found  in  the 
vicinitv. 

9.  Tiie  unit  prices  of  work  in  these  waters  will  be  high  because  of 
their  distance  from  centers  of  business.  The  cost  of  dredging  in 
Istokpoga  Creek  has  been  placed  especially  high  on  account  of  the 
fact  tnat  to  take  a  dredge  there  and  return  will  cost  a  great  deal  more 
than  the  actual  work  oi  excavation. 


APPENDIX   Q — ^REPORT   OF   CAPTAIN    DEAKYNE.  1241 

*  « 

10.  The  estimated  cost  of  the  improvements  proposed  is  as  follows: 

3outhport  Canal,  dredeing  31,130  cubic  yards,  at  30  cents $9, 339. 00 

Kissimmee  Canal,  dredging  6,153  cubic  yards,  at  30  cents 1, 846. 90 

Southport  Canal: 

Bulkhead,  east  side  upper  end 850. 00 

Bulkhead,  west  side  ujjper  end 1, 005. 00 

Bulkhead,  west  side  midway  of  canal 5, 920. 00 

Bulkhead,  east  side  lower  end 460. 00 

Engineering  and  contingencies 2, 900. 00 

Total  for  KisBimmee  Kiver  and  connections 22, 319. 90 

Istoknoca  Creek* 

I^Sging  332  cubic  yards,  at  $1.50 498. 00 

Removing  50  snags,  at  $5 250. 00 

Trimming  602  trees,  at  $1. 50 903.00 

Engineering  and  contingencies 250. 00 

Total 1,901.00 

Total  for  whole  improvement 24, 220. 90 

11.  It  is  believed  that  the  expenditure  of  the  above  sum  is  justified  bv 
the  interests  involved,  and  the  improvement  is  therefore  recommended. 

12.  Fifteen  tracings  showing  the  results  of  the  survey  are  forwarded 
herewith. 

Very  respectfully,  your  obedient  servant, 

Herbert  Deakynb, 
Cwptava^  Corps  of  Engineers. 

Brig.  Gen.  G.  L.  GnxESPiE, 

Chief  of  Engineers^  U.  S,  A. 

(Through  the  Division  Engineer.) 

[First  indorsement.] 

U.  S.  Engineer  Office, 
Baltimore^  Md.^  1/eceniber  28^  1901. 

1.  Respectfully  submitted  to  the  Chief  of  Engineers,  United  States 
Axmy. 

2.  The  level  of  Lake  Tohopekaliga  is  about  45  feet  above  the  level  of 
Lake  Okechobee,  the  latter  being  about  20^  feet  above  the  level  of  the 
sea.  The  fall  from  the  former  to  Lake  Okechobee  is  concentrated 
chiefly  in  short  sections  of  the  canals  connecting  the  lakes,  and  in  the 
Ejssimmee  River.  A  3-foot  navigation  is  all  that  is  contemplated,  but 
it  is  evident  that  any  increase  in  the  dimensions  of  the  canals  or  chan- 
nels connecting  the  lakes  will  tend  to  drain  off  the  water  and  lower  the 
pool  above.  The  district  engineer  is  of  the  opinion  that  the  small 
increased  cross  section  which  he  proposes  will  not  cause  a  large  increase 
in  the  outflow.  He  therefore  proposes  to  limit  the  width  of  the  cut 
to  30  feet. 

8.  The  survey  does  not  disclose  the  sources  of  water  supply  to  Lake 
Tohopekaliga.  As  the  maps  do  not  indicate  any  streams  of  conse- 
quence entering  into  the  lake,  it  is  supposed  that  the  principal  water 
supply  must  be  from  rain  falling  directly  on  the  lake  and  a  compara- 
tively small  watershed. 

4.  I  doubt  very  much  whether  the  small  quantity  of  work  esti- 
mated for  will  be  of  any  material  benefit,  but  as  the  project  calls 
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for  a  very 'small  appropriation  the  improvement  is  recommended  as 
worthy  of  being  undertaken  by  the  Government  to  the  extent  of  the 
amount  estimated. 

Petee  C.  Hains, 

Oolond^  Corps  of  Engmeers^ 
Division  Engineer^  Southeast  Di/vuion. 


bsport  of  mr.  w.  h.  caldwell,  assistant  engineer. 

United  States  Engineer  Office, 

Tampat  Fla.,  November  SO,  1901, 

Captain:  I  have  the  honor  to  submit  the  following  report  of  survey  of  Kiasimmee 
Biver  and  connecting  lakes  and  canals  flowing  into  Lake  Okechobee.  The  survey 
was  made  under  verbal  instructions  given  me  by  your  predecessor,  Capt.  Thos.  H. 
Bees,  Corps  of  Engineers,  U.'  S.  Army. 

The  surveying  party  consisted  of  1  transit  man,  2  recorders,  2  rodmen,  1  master  of 
steamboat,  1  steamboat  engineer,  1  boatman,  1  cook,  and  myself.  The  party  left 
Tampa  January  21,  1901,  and  boarded  the  steamer  Roseada  at  Kissimmee.  Field 
work  of  the  survey  actually  began  the  following  day.  The  Roseada  is  a  light-draft 
stern-wheel  steamer  and  was  chartered  for  a  quarter  boat  during  the  survey.  Field 
work  was  completed  April  24, 1901,  and  the  surveying  party  returned  to  TWpa  that 
evening. 

(1)  waterway,  areas,  and  distances. 

The  waterway  surveyed  extends  from  Lake  Tohopekaliga  to  Lake  Okechobee, 
including  Istokpoga  Creek — the  largest  affluent  of  the  Kissimmee  River.  The  town 
of  Kissimmee  is  on  the  northwestern  shore  of  Lake  Tohopekaliga.  The  southern 
end  of  that  lake  is  connected  with  Cypress  Lake  by  Southport  Canal.  The  navigable 
water  leading  from  the  latter  lake  into  Lake  Hatcheneha  is  Hatcheneha  Canal.  The 
two  lakes  (Cypress  and  Hatcheneha,  are  also  connected  by  Kissimmee  River,  which 
lies  westward  of  the  canal.  Lake  Hatcheneha  is  connected  with  Lake  Kissimmee  by 
the  Kissimmee  River.  Lower  part  of  the  river  is  not  navigable.  Steamboats  use  the 
Kissimmee  Canal,  which  leaves  the  river  0.2  mile  below  Fort  Gardner  and  connects 
with  the  lake  westward  of  the  river.  Lake  Kissimmee  is  connected  with  Lake 
Okechobee  by  the  Kissimmee  River.  Istokpoga  Creek  empties  into  Kissimmee  River 
from  the  westward  47  miles  below  Lake  Kissimmee. 

The  area  of  Lake  Tohopekaliga  is  32  square  miles;  of  Cypress  Lake,  6  square  milee; 
of  Lake  Hatcheneha,  10  square  miles,  and  of  Lake  Kissimmee,  61  square  miles. 

Length  of  Southport  Canal  is  3.8  miles;  of  Hatcheneha  Canal,  2.4  miles;  of  Kis- 
simmee River,  from  Lake  Hatcheneha  to  upper  end  of  Kissimmee  Canal,  2.1  mileB; 
of  Kissimmee  Canal,  1.3  miles;  of  Kissimmee  River,  from  Lake  Kissimmee  to  Lake 
Okechobee,  95  miles,  and  of  Istokpoga  Creek,  from  ita  junction  with  the  Kissimmee 
River  to  Lake  Istokpoga,  9.4  miles. 

Distances  from  the  town  wharf  at  Kissimmee  to  landings  or  other  points  along  the 
route  are  tabulated  below: 


From— 

To- 

Statute 
miles. 

Remarks. 

Town  of  KlfvdTnnief) 

Do 

Upper  end  of  Southport  Canal. 

Lower  end  of  Southport  Canal . . 
Upper  end  of  Hatcheneha  Canal 

Lower  end  of  Hatcheneha  Canal 
Klssinunee     River     entrance, 
southeast  end  of  Lake  Hatch- 
eneha. 
Tfttmani?  lAPdf  ng 

10.8 

14.6 
16.4 

18.8 
22.3 

22.6 
23.6 
23.9 
24.2 
24.4 
26.7 

Distance  measured  on  coone 
passing  eastward  of  Paradise 
Island. 

Do 

Distance  across  Cypress  Lake 
measured  on  a  direct  couna 
between  Southport  and  Hatch- 

Do 

Do 

Do 

Do 

West  Gardner  LcLDding 

Do 

Eafit  Gardner  Landins' 

Do 

Fort  Gardner  Landimr 

Do 

Upper  end  of  Kissimmee  Canal. 
Tiower  end  of  Kiivimmee  Canal . 

Do 
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Town  of  Kiasimmee. 


Do. 
Do. 


Grape  Hammock  Landing, 
south  end  of  Lake  Kiasim- 
mee. west  side. 

Turkey  Hammock  Landing, 
south  end  of  Lake  Kift&iim- 
mee,  east  side. 

Kissimmee  River  entrance, 
south  end  of  Lake  Kiasimmee. 


Do !  Long  Hammock  Landing 

Do ■  R.  Godwin's  Landinp 

Do I  East  end  of  ditch  IcudingtoE. 

Godwin's  warehouse. 

Do '  Cabbage  Bluff  Landing 

Do Alligator  Bluff  Landing 

Do Orange  Hammock  J^anding 

Do Fort  Kissimmee  Landing? 

Do Upper  end  of  Joe  Guy  Ciit-ofT... 

Do :  Lower  end  of  JoeGu  y  (;u^(*t^. . . 


Do. 
Do. 
Do. 
Do. 

Do. 

Do. 
Do. 
Do. 

Do. 

Do. 

Do. 


Do... 
Do... 


Do.. 
Do.. 
Do. 


McLaughlins  I>andin^ 

Bluff  Hammock  Landing 

Hole-in-the-Wall 

Upper  end  of  Turtle  Mound 

CutK>ff. 
Lower  end  of  Turtle  Mound 

Cutoff. 

MicosLandine 

Mouth  of  Istokpoga  Creek 

Upper  end  of  Bumblebee  Cut- 
off. 
Lower  end  of  Bumblebee  Cu^ 

off. 
Upper  end  of  Jack  Scarborough 

Cutoff. 
Lower  end  of  Jack  Scarborough 

Cut-off. 

Laniers  Tending 

Warehouse  at  proposed  new 

landing  for  Bassinger. 

Bassinger  Landing 

Mrs.  J.  M.  Pierce's  Landing 

Loftons  Landing 


Do '  Peeples  Landing 

Do Lambs  Landing 

Do '  Jake  Morgan's  Landing 

Do I  Platts  Bluff  Landing 

Do i  Wolf  Island  Bluff  Landing 

Do Wood  Tending— opposite  big 

maple  tree. 


Do. 


LakeOkechobec. 


89.2 


40.4 


42.0 


45.8 
50.7 
62.7 

54.3 
56.5 
59.3 
&4.0 
65.9 
66.6 
70.8 
78.8 
80.1 
82.6 

82.7 

87.2 
89.0 
9L5 

92.7 

93.1 

94.0 

95.6 
97.4 

99.6 
100.2 
102.7 
104.8 
105.1 
108.7 
112.4 
118.7 
136.0 


187.0 


Distance  measured  on  direct 
course  passing  eastward  of 
Brahma  Island. 


This  landing  is  on  right  bank  of 
river  1  mile  above  Lake  Oke- 
chobee. 


(2)    SURVEY  OF  THE  LAKES. 

The  upper  portioa  of  Lake  Tohopekaliga  was  triangulated,  the  system  extending 
•8  &r  8011th  as  Flemings  Island.  A  base  line  was  measured  at  the  town  of  Kissimmee, 
on  the  mall  that  is  situated  eastward  of  the  S.,  F.  and  VV.  Railway  depot  The  base 
was  measured  with  a  steel  tape  100  feet  long,  supported  on  the  ground  throughout 
its  leDfllh  and  a  poll  of  12  pounds  exerted  on  the  tape  at  every  mea.surement  of  100 
feet  Three  measurements  of  tiie  base  line  were  made.  Its  mean  length  is  2,200.043 
feet  with  a  probable  error  of  about  1  in  110,000. 

The  system  of  triangulation  could  not  be  extended  southward  of  Flemings  Island 
becanee  the  telescopes  of  the  transits  at  hand  were  not  of  sufficient  power  to  see 
triangulation  stations  across  that  portion  of  the  lake.  Periiaps  the  observations 
mieht  have  been  obtained  had  the  weather  and  other  conditions  been  more  favor- 
abte.  During  the  survey  of  Tohopekaliga  the  atmosj^here  was  hazy  mornings  and 
evenings,  and  a  heavy  smoke  overnung  the  lake  constantly,  it  being  the  season  when 
catdemen  were  firing  the  surroundin<>:  prairies. 

The  shore  line  of  that  portion  of  the  lake  not  triangulated,  as  well  as  the  stretches 
between  the  triangulation  stations,  was  run  in  with  transit  and  stadia. 

A  system  of  triangulation  was  extended  over  the  whole  area  of  Cypress  Lake,  with 
a  base  line  on  the  northeastern  shore.  The  base  was  measured  with  a  100-foot  steel 
tap&  supported  on  the  ground  throughout  its  length,  and  a  pull  of  12  pounds  exerted 
onthe  tope  at  every  measurement  The  base  line  was  measured  twice.  The  mean 
length  is  8»200.01  feet»  with  a  probable  error  of  about  1  in  475,000. 
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The  shore  line  between  the  triangulation  stations,  except  a  portion  on  northern 
side  of  the  lake  adjacent  to  entrance  of  Southport  Canal,  was  run  in  with  transit  and 
stadia.  On  both  sides  of  this  canal  entrance  is  a  deep  marsh.  From  boats  fla^stakes 
were  set  at  points  along  edge  of  the  marsh.  A  secondary  base  line,  1,000  feet  long, 
was  measured  on  dry  ground  at  western  bank  of  the  canal.  The  base  is  nearly  per- 
pendicular to  the  shore  line.  From  its  extremities  angles  were  read  to  the  flagstakes, 
and  their  locations  thence  determined. 

A  system  of  triangulation  was  devised  to  cover  the  whole  area  of  Lake  Hatcheneha. 
The  base  line  is  broken,  the  two  measured  sides  having  termini  on  the  southeastern 
shore  of  the  lake's  northern  arm,  but  the  greater  portion  of  either  side  extends 
across  shoal  waters.  The  sides  were  measured  with  a  100-foot  steel  tape,  supported 
on  stakes  100  feet  apart  driven  level  with  the  lake  surface,  and  a  pull  of  18  pounds 
exerted  on  the  tape  at  every  measurement.  The  base  was  measured  but  once,  on 
account  of  the  water  through  which  it  was  necessary  to  wade  being  very  cold  and 
the  consequent  apprehension  that  members  of  the  surveying  party  might  become  sick. 

The  angle  between  the  two  sides  was  observed,  and  the  broken  base  was  reduced 
to  a  straight  line. 

The  eastern  shore  of  the  lake  and  portions  of  its  northern  and  southern  shores  were 
run  in  with  transit  and  stadia.  The  remainder  of  the  shore  line,  where  the  marebes 
and  open  water  of  the  lake  meet,  was  determined  by  secondary  triangulation. 

Nearly  all  of  Lake  Kissimmee  was  triangulated,  the  base  line  of  the  system  being 
on  the  western  shore,  south  of  Kissimmee  Canal  entrance.  A  portion  of  the  western 
area  of  the  lake  in  the  vicinity  of  Brahma  Island  was  not  triangulated;  the  transit 
telescopes  were  of  insuflScient  power  to  see  across  the  lake  at  that  point.  The  base 
was  measured  with  a  100-foot  steel  tape,  supported  throughout  its  length  on  the 
ground,  and  a  pull  of  12  pounds  exerted  on  the  tape  dunng  every  measurement. 
The  base  was  measured  twice.  The  mean  length  is  2,449.98  feet,  with  a  probable 
error  of  about  1  in  180,000. 

The  larger  portion  of  the  eastern  shore,  and  some  of  the  western  shore,  were  run 
in  with  transit  and  stadia  between  the  triangulation  stations.  The  remainder  of  the 
shore  line,  where  the  marshes  and  open  water  of  the  lake  meet,  was  determined  by 
secondary  triangulation. 

Points  on  the  islands  in  Lake  Kissimmee  were  established  by  triangulation  from 
the  nearest  shore  stations.  The  islands  were  circuited  with  transit  and  stadia  from 
the  established  points. 

(3)    MAGNETIC  VARIATION. 

The  magnetic  variation  of  the  needle  was  determined  at  three  places,  each  being 
approximately  in  the  middle  of  a  zone  covering  one-third  of  the  total  area  of  survey. 
Tne  places  of  observation,  methods  used,  variation  determined,  and  dates  are  tabu- 
lated below : 


Place. 

Methods. 

Variation. 

Date. 

Bank  on  eafltside  of  Sonthport Canal,  north- 
em  shore  of  Cyprww  I^ke. 
Prairie  on  left  hank  of  Kissimmee  River  at 

Azimuth  of  *  Polaris  at  west 

elongtition. 
Equal  altitudes  of  O 

0  t     n 

1  31   18  E. 

2  02  00  E. 
1  60  54  E. 

1901. 
Feb.      6 

Mar.     7 

Alligator  Bluff  landing. 
Left  hank  of    Ki&simmee   River  at  Wolf 
Island  Bluff  Tending. 

Azimuth  of  *  Polaris  at  west 
elongation. 

Mar.    28 

The  variation  used  for  platting  the  lake  and  canal  charts  was  1°  31^  E.;  for  Kis- 
simmee Kiver  from  Lake  Kissimmee  to  Bassinger  Landing,  2°  02^  E. ;  for  Istokpoga 
Creek,  2°  02^  E. ;  and  for  Kissimmee  River  from  Bassinger  Landing  to  Lake  Okecho- 
bee,  1°  51^  E. 

(4)   SUKVBY  OF  THE  CANAI^,    RIVER,    AND  CREEK. 

The  connecting  waterw^s  between  the  upper  lakes,  namely,  Southport  Canal, 
Hatcheneha  Canal,  and  Kissimmee  River,  and  Kissimmee  Canal,  were  survey ea 
with  transit  and  stadia.  The  stadia  stations  at  end  of  each  were  tied  to  a  triangula- 
tion or  stadia  station  of  the  adjacent  lake's  survey. 

Beginning  at  the  triangulation  station  farthest  south  in  Lake  Kissimmee  a  transit 
and  stadia  survey  was  made  of  Kissimmee  River  to  its  mouth  at  Lake  Okechobee. 

From  the  stadia  station  on  Kissimmee  River  nearest  the  mouth  of  Istokpoga  Creek 
a  transit  and  stadia  survey  was  made  to  the  creek's  source  at  Lake  Istokpoga. 
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(5)    DIFFERENTIAL  LEVELING, 

Lines  of  levels  were  run  along  the  waterways  betw(»en  the  lakes,  from  which  the 
elevations  (above  the  level  of  Lake  Okechol)ee)  of  the  bench  marks  and  turning 
points  were  deduced.  The  elevation  of  Lake  Okechobee  above  the  mean  low-water 
level  of  the  Gulf  of  Mexico  was  determined  from  a  bench  mark  on  west  side  of  the 
lake  at  head  of  Okechobee  Canal.  This  bench  mark  was  established  by  a  United 
States  Engineers*  surveying  party  in  1887.  Having  found  the  elevation  of  Lake 
Okechobee  above  the  Gulf  of  Mexico,  the  elevation  of  bench  marks  and  stations  of 
the  Kissimmee  River  survey  were  reduced  to  the  same  datum  plane. 

Elevations  on  April  2,  1901,  of  the  lake  surfaces  and  of  three  places  on  the  Kis- 
siininee  River  are  given  in  the  following  table: 


Name. 


Lake  Okechobee 

Kissimmee  River,  at  Baninger  Landing 

Kiftiimmee  River,  at  mouth  of  l8tokp<^rft  Creek 

Source  of  Istokpoga  Creek,  Lake  Istokpoga 

Kisrimmee  River, at  Fort  Kissimmee  L4indir"'. 

Lake  Kissimmee 

Lake  Hatcheneha 

Cypress  Lake 

Lake  Tohopekaliga 


Height 
nb<)ver 
mean  low- 
water  level 
of  Gulf  of 
Mexico. 


Feet. 
ao.42 
85.08 
41.21 
49.03 
51.63 
60.28 
62.30 
63.45 
65.26 


(6)    BENCH    MARES   AND   GAUGES. 

Bench  marks  were  established  at  both  ends  of  the  several  canals,  at  the  source  and 
mouth  of  Kissimmee  River  and  of  Istokpogji  Creek.  Bench  marks  were  also  estab- 
lished on  the  lakes'  shores  and  along  the  river  course,  and  the  water  surface  refer- 
enced to  them  by  very  careful  leveling. 

Staff  gauges,  aivided  into  feet  and  tenths,  were  established  in  the  lakes,  canals, 
river,  and  creek.  A  gau^e  was  always  kept  near  the  particular  field  of  work.  The 
gauges  were  set  with  their  zeros  about  one  foot  below  the  ordinary  level  of  the  water 
course  surface.  The  first  gauge  established  was  at  the  town  wharf  in  Kissimmee. 
The  next  one  had  its  zero  secured  at  the  same  level  below  surface  of  water  by  simul- 
taneous readings  of  the  two  gauges. 

In  this  manner  each  sauge  was  set  with  its  zero  the  same  depth  below  the  water 
surface  as  the  one  estalSished  last  preceding  it. 

The  location  and  description  of  all  bench  marks  are  given  in  the  following  table: 

BeM^TMirk^ 


Place. 


Outer  end  of  Kiasiiiimee  town 
wharf.  Lake  Tohopekaliga. 


Northerly  side  of  Stewart 
Btieet,  60  feet  east  of  8.,  F. 
and  w.  Bwy.,  Eiasiximiee, 
Fla. 

Upper  end  of  Southport  Canal. 


Description. 


Horizontal  row  of  5  wire  nails  on  south 
face  of  a  pile  under  northwest  corner 
of  bath  hoose  at  outer  end  of  town 
wharf 

Top  of  3-inch  iron  pipe,  8  feet  long, 
driven  2  feet  8  inches  into  ground. 
Pipe  is  4  feet  north  50°  31'  east  true, 
from  A  A  of  Lake  Tohopekaliga  sur- 
vey. 

Top  of  8-inch  iron  pipe,  1.5  feet  long, 
driven  flush  with  earth.  Pipe  is  on 
high  ground  near  Jim  Zambito'8 
wagon  gate,  about  20  feet  east  of  ca 
nal  edge.  Pipe  is  opposite  to  inshore 
end  of  row  of  piles  standing  along 
west  edge  of  canaL 


Eleva- 
tion 
above 
datum 
plane. 


Feet. 
70.68 


72.14 


72.85 


Elevation  above 

adjacent  water 

suruice,  and  date. 


4  feet,  Jan.  24. 


5.46  feet,  Jan.  2). 


5.87  feet,  Jan.  8L 
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Beru^  marks — ContinuecL 


Place 


North  shore  of  Cypress  Lake, 
near  Southport  Canal  en- 
trance. 


Lower  end  of  Presidents  Cut. 
1.4  miles  from  upDer  end  of 
Hatcheneha  Canal. 

East  shore,  Lake  Hatcheneha. 


Eissimmee  River,  near  upper 
end  of  Kissimmee  Canal. 


Northeast  extremity  of  penin- 
sula between  Tiger  Creek 
Cove  and  Kissimmee  Canal 
entrance. 


Northeast  end  of  Brahma  Is- 
land, Lake  Kissimmee. 


B.    Godwin's    Landing,   left 
bank  of  Kissimmee  River. 


Comer  post  of  warehouse  at 
Cabbage  Bluff  Landing, 
right  bank  of  Kissimmee 
River. 

Warehouse  at  Alligator  Bluff 
Landing,  left  bank  of  Kis- 
simmee River. 


Large  oak  tree  at  Orange 
Hammock  Landing,  right 
bank  of  Kissimmee  River. 

Dead  oak  tree  at  Fort  Kis- 
simmee Landing,  right  bank 
of  Kissimmee  River. 


Lower  end  of  Turtle  Mound 
Cut-off,  right  bank  of  Kis- 
simmee River. 


Oak  tree  at  Mlcos  Landing, 
left  bank  of  Kissimmee 
River. 


Description. 


Twin  willow  near  upper  end 
of  Jack  Scarborough  Cut-off, 
left  bank  of  Kissimmee 
River. 

Warehouse  at  Laniers  Land- 
ing, right  bank  of  Kissim- 
mee River. 


Top  of  8-inch  iron  pipe,  1.6  feet  long, 
driven  flush  with  eartn.  Pipe  is  on 
west  side  of  Southport  Canal  en- 
trance, about  50  feet  from  edge  of 
lake. 

Top  of  8-inch  iron  pipe.  1.6  feet  long, 
driven  14  inches  into  the  earth.  Pipe 
is  on  crest  of  embankment,  east  side 
of  canal,  10  feet  from  edge  of  water. 

Top  of  l.&-inch  iron  pipe,  1.5  feet  long, 
driven  17  inches  into  the  earth.  Pipe 
is  in  a  clump  of  cypress  trees  on  the 
most  southern  dry  point  of  land  on 
east  shore.  Three  cypress  trees,  10 
feet  from  pipe,  are  blazed  on  sides 
facing  it 

Horizontal  row  of  4  wire  nails  driven 
into  northwest  face  of  small  oak  tree 
that  stands  on  hi^h  bank  west  side 
of  upper  end  of  Kissimmee  Canal. 

7  wire  nails  in  a  horizontal  row  driven 
into  northerly  face  of  oak  tree  at 
northea.st  edge  of  woods.  The  3  cen- 
tral nails  are  close  together  and  pro- 
trude 1\  inches.  Others  were  driven 
flush  with  a  space  of  2  inches  be- 
tween them. 

Top  of  1.5-inch  Iron  pipe,  18  inches 
long,  driven  level  with  earth.  The 
pipe  was  set  15  feet  from  edge  of  lake 
where  there  are  neither  trees  nor 
grass. 

Line  between  2  horizontal  rows  of  4 
wire  nails  driven  flush  in  comer 
plank  of  north  side  of  Mr.  Godwin's 
warehouse. 

A  horizontal  row  of  5  wire  nails  driven 
into  north  face  of  southeast  corner 
post  of  Jack  Whidden's  warehouse. 
Meads  of  the  nails  are  bent  over  and 
down  against  the  post. 

Line  between  two  horizontal  rows  of 
four  nails  driven  into  outside  face  of 
sill  post  at  northwest  corner  of  ware- 
house. The  lower  nails  are  turned 
down  against  the  sill. 

A  horizontal  row  of  flve  wire  nails 
driven  into  north  face  of  tree  about 
2  feet  above  the  ground.  The  nails 
protrude  1  inch. 

A  horizontal  row  of  flve  wire  nails 
driven  into  southeast  face  of  dead 
oak  about  4  feet  from  ground.  Tree 
stands  in  a  fleld  and  is  150  feet  from 
river. 

Top  of  3-inch  iron  pipe,  18  inches  long, 
oriven  14  inches  into  earth.  Pipe 
stands  on  narrow  bank  ridge  that 
was  1  foot  above  river  surface  on 
Mar.  15,  1901.  A  2  by  4  inch  scant- 
ling, projecting  10  inclies  above 
ground,  is  iust  south  of  the  iron  pipe. 

A  horizontal  row  of  four  wire  nails 
driven  in  northwest  face  of  an  oak 
tree  that  stands  about  20  feet  from 
edge  of  river.  Nails  are  about  2  feet 
above  ground  and  {  inch  apart. 
Facing  tne  row  left  nail  protrudes  1 
inch,  right  one  i  inch,  and  middle 
two  were  driven  flush  with  wood. 

Three  wire  nails  in  horizrmtal  row 
driven  flush  on  north  side  of  a  twin 
willow  tree.  Nails  are  iust  above  the 
ground.  Willow  stands  at  edge  of 
river. 

Five  wire  nails  in  horizontal  row  on 
west  side  of  warehouse,  6  inches  from 
ground. 


Eleva- 
tion 
above 
datum 
plane. 


Feet. 
65.36 


67.97 


63.62 


67.04 


64.52 


Elevation  above 

adjacent  water 

aunace,  and  date. 


0.99  foot,  Feb.  4. 


4.36  feet,  Feb.  8. 


0.74  foot,  Feb.  IS. 


60.80 


61.88 


59.73 


59.95 


60.38 


60.  GO 


45.83 


6.34  feet,  Feb.  16. 


3.89  feet,  Feb.  26. 


0.27  foot,  F^.  26. 


4.65  feet,  Mar.& 


3.98  feet,  Mar.& 


5.84  feet,  Mar.6i. 


6.72  feet.  Mar.  8. 


8.81  feet.  Mar.  tt. 


1.31  feet.  Mar.  1&. 


48.2r>    6.01  feet.  Mar.  16w 


42.61 


42.82 


4.99  feet.  Mar.  18. 


5.66  feet,  Mar.  18» 
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Bench  marks — Continued. 


Place. 


Description. 


Cabbage  palmetto  at  Lanien 
Landing,  right  bank  of  Kis- 
Bimmee  Klver. 


Warehoiue  at  proposed  new 
BasRlnger  Landinc:,  left 
bank  of  Kinimmee  Kiver. 

Tree  on  left  bank  2.1  miles  be- 
low Platts  Bluff  Landing, 
Kifldmmee  River. 


Cabbage  palmetto  on  left  bank 
at  Woli  Island  Bluff  Land- 
ing, Kiwimmee  Biver. 


Big  maple  tree  on  left  bank 
opposite  wood  landing.  1 
mue  above  Lake  Okecno- 
bee,  Kisslmmee  River. 

Cypress  tree  on  right  edee  of 
latokpoga  Creek,  near  Lake 
Istokpoga. 


Four  wire  nails  in  horizontal  row  on 
n<»rth  face  of  cabbage  palmetto, 
driven  flush,  about  12  incnes  from 
ground.  Tree  stands  about  50  feet 
west  of  warehouse,  and  20  feet  south 
from  edge  of  river. 

Five  nails  In  a  horizontal  row  driven 
flush  on  north  side  of  northwest  sill 
pofit  of  warehou.«)e  at  a  height  of  3.8 
leet  from  gnjund. 

Single  wire  nail  driven  into  willow. 
Nail  protrudes  i  inch.  Willow  is 
bluzeaon  southeast  sidi:;  it  stands  on 
edge  of  bank  and  overhangs  the 
river. 

Five  nails  in  a  horizontal  row,  J  inch 
apart,  driven  in  a  step  3  feet  from 
ground  on  west  side  of  a  palmetto 
nearest  the  river's  edge.  Middle  nail 
was  driven  flush;  others  protrude  J 
inch. 

Five  wire  nails  in  horizontal  row 
driven  in  blazed  .»jpace  on  north  face 
of  maple  tree.  All  except  middle 
nail  protrude  1  inch. 

Five  wire  nails  in  a  horizontal  row 
driven  in  step  cut  on  northwest  face 
of  tree.  Middle  nail  was  driven 
flush:  one  on  either  side  protrudes 
i  inch;  and  the  two  outer  ones  pro- 
trude I  inch. 


Eleva- 
ti(m 
above 
datum 
plane. 


Feet. 
41.66 


Elevation  above 

adjacent  water 

surface,  and  date. 


4.90  feet,  Mar.  19. 


89. 9»    3.83  feet,  Mar.  19. 


30.41     0.49  foot.  Mar.  24. 


82.23     4.36  feet,  Mar.  24. 


26.40  ,  4.44  feet,  Apr.  L 


33.34     5.11  feet,  Apr.  11. 


(7)   SOUKDINOS  AND   BORINGS. 

Sonndings  were  taken  with  wooden  rods,  CTaduated  to  feet  and  tenths.  No  attempt 
was  made  to  sound  the  whole  area  of  the  lake;?,  there  being  ample  depths  in  them  to 
meet  the  requirements  of  navigation.  Lines  of  soundings  were  run  between  certain 
triangulation  stations  and  along  the  routes  usually  followed  by  the  Kissimmee 
steamers.  In  Lake  Tohopekaliga,  north  of  Paradise  Island,  a  shoal  was  developed 
by  soundings  acrof-s  it 

A  mid-channel  line  of  soundings  was  obtained  in  the  canals,  and  soundings  across 
the  channels  were  taken  at  the  shoal  places.  The  entrances  at  upper  and  lower  ends 
of  8oathport  Ganal  and  at  lower  end  of  Kissimmee  Canal  are  very  shoal.  Sufficient 
soundings  were  taken  across  the  shoals  to  develop  their  contours. 

In  KiBsimmee  River  and  Istokpoga  Creek  mid-channel  lines  of  soundings  were 
obtained;  also  a  cross-channel  line  of  soundings  was  taken  about  every  half  mile 
of  the  channel  course. 

Character  of  the  bottom  was  obtained  and  recorded  whenever  soundings  were 
taken.  Borings  were  made  in  the  shoal  areas  of  the  canals.  To  a  depth  of  6  feet 
below  the  ordinary  stage  of  the  canals  fine  white  sand  underlaid  by  hardpan  was 
fornid  in  Sonthport  Canal,  coarse  sand  and  mud  in  Hatcheneha  Canal,  and  fine  white 
Band  in  KlBsimmee  Ganal. 

(8)   DISCHAKGB  OF  8TRBAMS. 

Gaugings  of  the  flow  of  the  streams  were  made  above  the  inlets  and  below  the  out- 
lets of  the  lakes  and  at  intermediate  points  where  conditions  were  especially  favorable 
for  the  purpose.  On  the  Kissimmee  River  between  Lake  Kissimmee  and  Lake 
Okechob^e  the  actual  gaugings  were  made  some  distance  from  the  lakes,  in  order 
that  advantage  might  be  taken  of  straight  reaches  where  the  banks  are  parallel  and 
the  channel  uniform  in  cross  section. 

Double  floats  were  used  to  obtain  the  velocitv  of  the  current.  The  lower  float  was 
immersed  nine-tenths  depth  of  channel.  Minfmum  distance  between  any  set  ranges 
was  200  feet;  the  maximum,  500  feet.  Cross  sections  were  taken  at  intervals  of  50 
feet  along  the  gauged  length.  The  floats  were  started  in  mid-channel  100  feet  above 
the  upi)er  range,  and  the  spaces  between  them  at  the  starting  point  did*not  exceed  20 
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The  slopes  of  the  water  surface  between  the  upper  and  lower  ends  of  the  ganged 

portions  were  accurately  determined. 

The  character  and  materia!  of  banks  and  bottom  were  noted. 

TwogaugingB  at  the  same  point  were  made  at  different  Btagea  of  thestream  wherever 
practicable.  In  fact,  it  was  done  at  every  point  except  at  the  lower  end  of  the  Kis- 
simmee  River  and  on  Istokpoga  Creek.  Thoee  two  points  were  gauged  just  before 
conclusion  of  the  survey.  To  have  obtained  a  second  gauging  of  them  necessitated 
waiting  for  a  change  of  stage,  and  that  involved  more  expenee  than  the  survey  funds 
would  allow. 

Results  of  the  gai^ngs  are  embodied  in  the  following  table: 
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Gautpngt—Gontinaed. 
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(9)  SNAOB  AND  OTXBBANaiNQ  TBEE8. 

B  Kver  is  remarkably  free  from  euags  and  overhanging  trees.  None  of 
theoTerhanging  treeeareof  enough  consequence  to  interfere  with  navigation.  There 
■ralOaiUifn  iMiited  aa  follows:  One  near  right  bank  of  river,  2.4  miles  below  mouth 
cf  btokpoga  Creek;  three  near  rw;ht  bank  of  river,  situated  1,650,  1,765,  and  2,0^ 
feet,  reepectively,  below  Mta.  J.  M7  Pierce's  Xjindingi  one  near  right  bank,  2,600  feet 
aboTe  Jake  Hor^n'a  Landing!  one  near  rieht  bank,  8,150  feet  below  Jake  Morgan's 
LHiding,  Mid  one  near  left  bank,  8,260  feet  below  same  landing;  oDenear  right  rank, 
^OOOfeetbdowPlattaBlulf  Landing  one  in  midstream  3,775  leet  below  the  landing, 
md  one  dcm-  l«ft  bonk,  4.400  feet  b3ow  the  same  laading. 
Thereuenoa&asBin  tne  canals,  and  no  overhanging  trees  along  them  suffidentto 
ore  With  na^gation. 

«  an  00  BiBge  and  602  overfaannng  trees  along  Igtokpcva  Creek.    Of  the  ovei^ 
'  Ml  SU  are  on  the  right  bank  and  288  on  the  left  bank.    The  creek  b  9.4 
The  obetnictions  to  navigation  b^n  1.8  miles  above  the  month  of  the 
d  ctmtiniie  at  varying  intervals  from  there  to  Lake  Litokpoga. 
-79 
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(10)   MAPS,  DIAGBAMB,  AND  BB00RD8. 

Maps  of  the  lakes,  canals,  and  river  and  creek  have  been  platted  from  the  sarvey 
recoras.  These  show  the  triangulation  and  stadia  stations,  general  topography,  and 
soundings.  The  lake  maps  were  platted  on  a  scale  of  1 :30,000,  the  canal  maps  1 :2,400, 
the  river  and  creek  maps,  1:4,800. 

A  general  map  (scale  1:126,720)  shows  the  whole  area  surveyed.  Tracings  of  the 
maps,  fifteen  in  number,  are  submitted  with  this  report 

A  profile  sheet  has  been  made  of  the  entire  water  coarse  from  Tohopekaliga  to 
Okechobee,  showing  the  elevations  at  important  points.     Diagrams  have  been  made 
of  the  course  and  sectional  areas  of  the  streams  wnere  gaugings  were  taken. 
The  records  of  the  survey  consist  of  the  following; 
One  daily  journal  of  operations. 
Two  triangulation  books. 
Thirteen  transit  and  stadia  books. 
Ten  soundings  books. 
One  book  of  levels. 
Two  books  of  current  observations. 
One  book  of  gauge  readings  and  bench-mark  locationa. 
One  book  describing  triangulation  stations. 

(11)   DBOUGTIOMS  AND  SBTIMATBB. 

A  navigable  channel  3  feet  deep  at  the  ordinary  stage  of  water  may  be  obtained 
b^  comparatively  little  dredging.  If  narrow  channel  sections  are  cut^  ue  volnme  of 
discharge  might  De  sufficiently  controlled  to  afford  a  navigable  depth  thronghoat  the 
year. 

During  the  past  seven  years  navigation  on  this  water  course  has  been  interrupted 
four  times  by  low  water.  In  1895  navigation  was  stopped  five  months,  in  1897  for  eight 
months,  in  1898  for  five  months,  and  in  1901  for  two  months.  A  study  of  the  table  of 
volumes  of  dischai^  of  the  several  streams  makes  evident  that  the  headwaters  (Lake 
Tohopekaliga  and  tributaries)  must  be  conserved.  Therefore  the  outlet  of  the  lake 
for  orainary  stage  must  be  narrow,  but  of  sufficient  depth  for  passa£;e  of  steamers. 
For  higher  stages  of  water  the  outlet  must  be  larger,  which  may  Be  obtained  by 
widening  the  opening  but  not  digging  it  so  deep  as  the  low- water  outlet.  There  u 
ample  water  in  the  river  and  lakes  at  any  stage  for  navigation.  The  river  course 
couid  be  improved  by  dredging  a  niunber  of  cut-ons,  but  it  would  entail  lar^  expense. 

The  survey  shows  that  me  following  shoal  places  must  be  dredged  to  give  a  navi- 

fable  channel  3  feet  deep;  3  at  upper  end,  1  near  middle,  and  2  at  lower  end  of 
outhport  Canal;  1  at  entrance  of  lower  end  of  Kissimmee  Canal;  and 4  in  Istokpoga 
Creek.  Bulkheads  are  necessary  on  both  sides  of  entrance  at  upper  end  of  South- 
port  Canal  to  prevent  sand  being  moved  into  it  by  wave  action.  Parallel  bulkheads 
for  holding  material  of  training  wall  on  west  side  of  canal  near  its  middle  length 
are  required;  also  a  single  bulkhead  near  lower  end  of  the  canal  to  stop  outlet  into 
marsh.  There  are  50  snags  and  002  overhanging  trees  to  be  removed  from  Istokpoga 
Creek. 

Estimate  for  improvement  of  waterway  between  the  town  of  Kmimmee  on  Late  Tohope- 
kaliga and  Bamnger  Landing  on  Kissimmee  River. 

DRBDOmo. 


Place. 

Number 

of 

BhoaL 

Section. 

Cubic 
yards. 

Price 

per 

yard. 

Co< 

Length. 

Width. 

Depth. 

Upper  end  of  Southport  Canal 

Do 

No.l 
No.  2 
No.  8 
No.  4 
No.  6 
No.« 
No.  7 

896 
28 

ISO 
8,280 

400 
2,102 
1,T20 

80 
80 
80 
60 
00 
00 
60 

8 
8 
8 
3 
8 
8 
3 

831 

47 

336 

17,862 

1,114 

10,950 

0. 153 

Oent». 
SO 
30 
80 
80 
SO 
80 
30 

1249.90 
14.10 

Do 

100.80 

Middle  of  8outhix)rt  Canal 

5,Sf»5.eO 

334.20 

8,285.00 

1,845.90 

Lower  end  of  Southport  Canal 

Do 

Lower  end  of  Kissimmee  Canal 

Total 

1                 1 

11,1H4.9Q 

1 
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for  improvemerU  of  waterway  between  the  town  of  Kimmmee  an  Lake  Tohope- 
kahga  and  Bassinger  Landing  on  Kimmmee  River — Continued. 


BULKHEADS. 


FUoe. 


East  flide  Soathport  Ouial,   upper 
entrance. 

West  side  of  Soothport  Canal,  npper 

entrance. 
West  side  and  abont  midway  between 

ends  of  Southport  Oanal. 


East  fdde  and  near  lower  end  of  South- 
port  Canal. 


l^tal 


Fed. 
514 


666 
2,960 


400 


Character. 


Row  of  6-inch  piling,  driven  close  topether. 
Waling  strips  on  both  sides  at  height  of 
8  and  6  feet  above  ordinary  stage  of  water. 

do 

Posts  6  inches  diameter,  and  cap  timbers 
4  by  4  inch,  with  2  by  8  inch  sheet  piling 
spiked  to  cap  timbers.  Two  lines  25  feet 
apart. 

Single  line  of  sheet  piling  bulkhead,  spiked 
to  cap  timborson  posts dri vein  6 feetapart. 


Cost. 


1850.00 


1,005.00 
5,920.00 


460.00 


8,235.00 


Dredging $11,184.90 

Building  bulkheads 8,235.00 

Engineering  and  contingencies 2, 900. 00 

Total  co0t  of  improvement 22,319.90 


EdhnaU  for  w^pfovemarU  of  Jbtokpoga  Qreek^  ihe  western  tributary  of  Kissimmee  River. 

DREDQINQ. 

There  are  four  shoals  of  small  area  in  this  stream.  The  one  farthest  downstream 
is  96  feet  Ions;  the  next,  54  feet;  the  third,  52  feet;  and  the  last,  50  feet.  Width  of 
the  propoeecT sections  is  25  feet,  and  depth,  3  feet.  Total  matenal  to  be  removed  is 
332  cubic  yards  which,  at  $1.50  per  yard,  will  cost  $498. 


B 


BNAG8  AND  OVERHANGING  TREES. 

and  hoisting  out  60  snags,  at  $5  each $250 

602  overhanging  trees,  at  $1.50  each 903 


T6tal 


1,153 


DredgiDff 498 

Removal  of  snass  and  overhanging  trees 1, 153 

EngiDeering  and  contingencies 250 

Total  cost  of  improvement 1,901 

The  dredging  estimates  are  based  on  place  measurements.  One  foot  is  allowed  for 
backfiUling.  A  dope  of  1  on  3  is  allowea  for  both  sides  of  the  cuts  in  Southport  and 
Kissimmee  canals.  No  slope  is  allowed  for  the  cuts  in  Istokpoga  Creek,  because  the 
estimates  are  based  upon  dredging  to  full  width  of  the  stream. 

The  unit  price  of  dredging  in  Istokpo^  Creek  is  estimated  considerably  larger  than 
for  the  canals  on  account  of  the  small  quantity  to  be  dredged  and  time  required  to 
U>w  a  drodge  to  and  firom  the  scene  of  the  work. 
Very  respectfully, 

W.  H.  Caldwell, 
Assistant  Engineer. 

Oapt  HXSBKBT  DXAKTNB, 

Corps  qf  Engineers,  U.  8.  Army. 


APPENDIX  R. 


IMPROVEMENT    OF    RIVERS   AND    HARBORS   IN   WESTERN   GEORGIA 

AND  FLORIDA  AND  IN  EASTERN  ALABAMA. 


REPORT  OF  FIRST  LIEUT.  R.  R.  RA  YMOND,  CORPS  OF  ENGINEERS, 
OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  190S, 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 


IMPROVEMENTS. 


1.  Carrabelle  Bar  and  Harbor,  Florida. 

2.  Apalachicola  Baj,  Florida. 

3.  ApEdachicola  River^  the  Cat-off,  and 

Lower  Chipola  River,  Florida. 

4.  Upper  Chipola  River,  Florida,  from 

Marianna  to  ita  mouth. 

5.  Flint  River.  Geoma. 

6.  Chattahoochee    River,    Georgia   and 

Alabama. 

7.  Choctawatchee   River,    Florida    and 

Alabuna. 

8.  Lagrange  Bayon,  Florida,  including 

Holmes  River,  Florida,  from  Ver- 
non to  its  month. 


9.  Pensacola  Harbor,  Florida. 

10.  Escambia  and  Conecuh  rivers,  Flor- 

ida and  Alabama. 

11.  Alabama  River,  Alabama. 

12.  Coosa  River,  Georgia  and  Alabama. 

13.  Operating  and  care  of    canals  and 

other  works  of  navigation  on  Coosa 
River,  Georgia  and  Alabama. 

14.  Removing  sunken  vessels  or  craft  ob- 

structing or  endangering  naviga- 
tion. 


United  States  Engineer  Office, 

MmitgiUfnery^  Aki. ,  July  21^  1902. 

General:  I  have  the  honor  to  forward  herewith  annual  reports  of 
the  river  and  harbor  works  under  my  charge  *  *  *  for  tne  fiscal 
year  ending  June  30, 1902. 

Very  respectfully,  your  obedient  servant, 

R.  R.  Raymond, 
First  L'ieateimnt^  Corps  of  Engineers. 

Brig.  Gten.  G.  L.  Gillespie, 

Chief  of  Engineers^  U.  S.  A. 


R  I. 

IMPROVEMENT  OF  CARRABEl.LK  BAR  AND  HARBOR,  FIX)RIDA. 

A  description  of  the  locality,  its  original  condition,  the  project  for 
improvement,  the  recommendations  resulting  from  recent  examina- 
tions and  surveys,  and  the  present  condition  of  the  channel  across  the 

1263 


1254       REPORT   OF   THE    CHIEF   OF    ENGINEERS,   U.   8.   ASMT. 

bar  at  the  river  mouth  are  stated  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1902,  page  282. 

Work  done  prior  to  June  30,  1900,  will  be  found  described  upon 
pages  2088-2089,  Annual  Report  of  the  Chief  of  Engineers  for  1900. 

No  work  has  been  done  in  the  past  fiscal  year,  no  funds  being  avail- 
able. 

The  river  and  harbor  act  approved  Jun^  13,  1902,  appropriated  the 
sum  of  $20,000  for  improving  East  Pass,  Carrabelle  Harbor,  Florida, 
to  be  expended  in  accordance  with  report  submitted  in  House  Doc. 
No.  63,  Hfty -sixth  Congress,  first  session.  This  report  provides  for 
an  approved  project  for  a  channel  20^  feet  deep  and  150  feet  wide 
across  East  Pass  at  the  entrance  of  Carrabelle  Harbor,  Florida,  and 
the  closing  of  an  opening  in  Dog  Island. 

RECOMMENDATIONS  AND   ESTIMATES. 

The  work  upon  the  bar  at  the  river  mouth  is  important,  but  less 
immediately  so  than  the  deepening  of  East  Pass,  for  if  the  latter  chan- 
nel be  deepened  3  to  4  feet  a  more  economical  class  of  vessels  will  be 
admitted  to  the  Carrabelle  trade,  with  a  great  saving  in  freights  and 
insurance.  Until  East  Pass  is  improved  no  large  appropriation  will 
be  recommended  for  the  bar  at  the  river  mouth,  ana  the  work  there 
contemplated  will  be  to  maintain  7  to  8  foot  depths  in  the  existing 
channel  rather  than  to  improve  the  same. 

Money  statement, 

July  1,  1901,  balance  unexpended $91.35 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902  . .     20, 000. 00 

20, 091. 35 
June  30,  1 902,  amount  expended  durinj?  fiscal  year 91. 35 

July  1 ,  1902,  ])alance  unexpended 20, 000. 00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1904,  for  maintenance  of  improvement,  in  addition  to  the  balance  un- 
«      expended  July  1,  1902 10,000.00 

Submitted  in  compliance  with  rec[uirement8  of  srmdry  civil  act  of  June 
[    4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 


Junes,  1896 $10,000.00 

March  3,  1899 10,000.00 

JuneO,  1900  (allotment) 1,704.08 

June  13, 1902 20,000.00 

Total 41,704.08 


COMMERCIAL   STATISTICS. 


The  following  information  has  been  obtained  from  the  collector  of  customs,  port  of 
Carrabelle,  Fla.: 

Exports  to  foreign  ports $234, 837. 33 

Exports  to  coastwise  ports ^ 264, 951. 79 

Total  amount  of  exports 499,789.12 
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Number. 


VesKlB  entered  from— 

Foreign  ports 

Goaatwlae  ports 

Total 

VesMls  cleared  for— 

Foreign  ports 

Coastwise  ports 

Steam  vessels  employed  in  traffic  of  tlie  port 


48 
17 


66 


28 
30 


6 


Tom, 


24,868 
8,775 


83,638 


18.669 
14,901 


483 


Amoant  of  fees  and  dues  paid  to  custom-house  for  Carrabelle,  Pla.,  during  fiscal 
year  ending  June  30,  1902,  $1,402.53. 

Freight  carried. 


Articles. 


Xjumber*  >•••••.•••••••••••••••••. ••••i 

feetB.  M.. 

Rosin 

barrels. . 

Spirits 

gallons.. 

•Total  value 


Quantity. 


17,000,000 

67,691 

192,998 


Value. 


9232,817.19 

179,324.93 

87,847.00 


499,789.12 


R    2. 


IMPROVEMENT  OF  APALACHICOLA  BAY,  FLORIDA. 

A  description  of  this  locality,  its  original  and  present  conditions, 
and  the  project  for  improvement  are  given  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1902,  page  283. 

Work  done  prior  to  June  30,  1900,  is  described  on  pages  2092-2093, 
Annual  Beport  of  the  Chief  of  Engineers  for  1900. 

No  worK  was  done  during  the  past  fiscal  year,  as  no  funds  were 
available. 

RECOMMENDATIONS  AND   ESTIMATES. 

The  importance  of  a  deep-water  harbor  in  this  vicinity  can  not  be 
overestimated. 

Between  Pensacola  and  Tampa,  Fla.,  is  an  interval  of  about  380 
miles,  and  the  only  deep-water  harbor  now  projected  between  these 
ports  is  at  Apalachicola,  which  is  distant  about  230  miles  from  Tampa 
and  160  miles  from  Pensacola.  Such  an  interval  between  ports  as  380 
miles  is  perhaps  unequaled  upon  the  Atlantic  coast  or  elsewhere  upon 
the  Gulf  coast,  except  upon  the  lower  peninsula  of  Florida.  More- 
over, a  great  system  of  navigable  rivers  nas  its  mouth  at  Apalachicola 
Bay. 

The  channel  across  the  bar  at  the  river  mouth  should  be  maintained 
at  a  9-foot  minimum  depth.  That  across  the  sea  bar  (West  Pass)  and 
the  Link  channel,  separating  the  best  part  of  the  protected  anchorage 
from  the  West  Pass  channel,  should  be  dredged  to  18  feet  and  then 
maintained.  It  is  estimated  that  work  on  the  bar  at  the  mouth  of  the 
river  will  cost  20  cents  per  cubic  yard,  while  that  upon  the  sea  bar  and 
Link  channel  will  cost  30  cents  per  cubic  yard. 
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Estimate  for  the  work  recommended  is  as  follows: 

To  maintain  a  9-foot  depth  across  the  bar  at  the  mouth  of  the  river $15, 000 

To  dredge  a  channel  to  a  depth  of  18  feet  across  the  bar  at  West  Ftos  and 

link  channel 25,000 

To  maintain  channel  across  West  Pass ..•.. 15,000 

Total 55,000 

The  amount,  $55,000,  mentioned  in  above  estimate  can  be  profitably 
expended  during  the  fiscal  year  ending  June  30,  1904. 

Money  statemeht. 

July  1,  1901,  balance  imexpended $130.32 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  1902. .    40, 000. 00 

40, 130. 32 
June  30,  1902,  amount  expended  during  fiscal  year 130.32 

July  1,  1902,  balance  unexpended 40,000.00 


Amount  (estimated)  required  for  comnletion  of  existing  project $290, 000. 00 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  ending  June  30, 
1904,  in  addition  to  the  balance  unexpendec}  July  1,  1902: 

For  works  of  improvement $25,000.00 

For  maintenance  of  improvement 30,000.00 

55.000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 

March  2,  1833 $6,700 

July  4,  1836 10,000 

March  3,  1839 9,900 

$28,600 

July  14,  1880 10,000 

March  3,  1881 10,000 

August  2,  1882 25,000 

July  5,  1884 10,000 

August  5,  1886 12, 000 

August  11, 1888 20,000 

September  19,  1890 20,000 

July  13,  1892 20,000 

August  18,  1894 15,000 

June  3,  1896 12,000 

March  3,  1899 20,000 

June  13,  1902 40,000 

214,000 

Total 242,600 


COMMERCIAL  STATISTICS  FOR  PORT  OF  APALACHICX>LA,  FLA.,  FROM  JULY  1,  1901,  TO  JUNE 

30,  1902. 

Exports  to  foreign  ports $271,837 

Exports  to  coastwise  porta 519,732 

Total 791,560 

Imp>ort8  from  foreign  ports 186 

Duties  on  imports  ana  misceUaneous  collections ••.••••  188 
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Vcaels  enteied  from^ 

Foreign  porte 

CkMMtwtoe  porte 

Total 

Veawlfl  clewed  for— 

Fcnedgii  ports 

Domestio  port! 

Total 

Veawlfl  anrlving  which  do  not  enter  or  clear  at  custom-house  (estimated) 
Veanlfl  departing  which  do  not  enter  or  clear  at  custom-bouse 

Total 

Steam  yenelB  employed  in  traffic  of  port 

Sail  Tenelfl  employed  in  traffic  of  port 

Total 


Number. 

Tons. 

51 
38 

32,753 
18,638 

89 

51,891 

39 

58 

21,063 
30,570 

97 

51,688 

300 
800 

303,000 
303.  UOO 

600 

606,000 

24 
16 

1,424 
130 

40 

1,554 

Amotmt  of  fees  and  dues  paid  to  custom-hoiuMi  during  fiscal  year  ending  June  30, 
1902,  $1,820. 

Freight  carried. 


Articles. 


Lumber feetB.M.. 

RcKiin barrels.. 

spirits gallons.. 


Total. 


Quantity. 


35,789,000 

66,900 

189,437 


Value. 


9622,305 
97,898 
71,3(56 


791,569 


R  3. 

IMPROVEMENT  OF  APALACHICOLA  RIVER,  THE  CUT-OFF,  AND  LOWER 

CHIPOLA  RIVER,  FLORIDA. 

Description  of  this  river,  statement  of  project  for  its  improvement, 
and  facts  concerning  its  original  and  present  conditions  are  given  in 
Annual  Report  of  tine  Chief  of  Engineers  for  1902,  p.  284. 

A  complete  synopsis  of  work  done  upon  the  river  from  January  1, 
1876,  to  June  SO,  1895,  may  be  found  in  Annual  Report  of  the  Chief 
of  Engineers  for  1896,  pp.  1348-1350.  Work  from  June  30,  1895,  to 
June  80, 1901,  is  described  in  Annual  Reports  of  the  Chief  of  Engi- 
neers for  1900,  pp.  2096-2097,  and  for  1901,  pp.  1769-1771. 

Work  was  suspended  on  October  11,  1900,  for  want  of  funds,  and 
no  work  has  been  done  since  that  date. 

RECOMMENDATIONS  AND   ESTIMATES. 


The  Apalachicola  River  proper  requires  nothing  but  the  removal 
of  snags,  which  annually  accumulate. 

The  Cut-off^  and  Lower  Chipola  will  require  snagging,  removal  of 
overhanging  timber,  and  widening  in  places,  especially  at  sharp  turns, 
by  dredging. 
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Estimate  for  the  above  work  is  as  follows: 

For  widening  at  sharp  turns  in  the  Cut-off  and  Lower  Chipola  Biver |5, 000 

For  snagging  and  removing  overhanging  timber 5,000 

Total 10,000 

which  amount  can  be  profitably  expended  during  the  fiscal  year  end- 
ing June  30,  1904. 

Money  statement 

Amount  appropriated  by  river  and  harbor  act  approved  June  18, 1902. ..    $6, 000. 00 
July  1,  1902,  balance  unexpended 6, 000. 00 


Amount  (estimated)  required  for  completion  of  existing  project. ...     15, 000. 00 

ded  in  fiscal  year 
1904,  in  addition  to  the  balance  unexpended  July  1,  1902: 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 


For  works  of  improvement $5,000.00 

^ For  maintenance  of  improvement 5,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


10,000.00 


APPROPRIATIONS. 


May  23,  1828 $3,000 

April23,  1830 2,000 

March2,  1831 8,000 

June  23,  1874 10,000 

March  3, 1875 10, 000 

June  18,  1878 8,000 

March3,  1879 5,000 

June  14,  1880 2,000 

March3,  1881 1,500 

August2,  1882 2,000 

July5,  1884 1,000 

August  5,  1886 1, 000 


August  11,  1888 2,000 

September  19,  1890 2,000 

July  13,  1892 5,000 

August  18,  1894 5,000 

June3,  1896 5,000 

March3,  1899 3,000 

June   6,    1900    (allotment   from 

emergency  act) 1,500 

June  13,  1902 6,000 

Total 83,000 


COMMERCIAL   STATISTICS. 


The  commerce  interested  on  this  river  is  chiefly  cotton,  naval  stores,  aud  general 
merchandise.  This  river  runs  through  a  section  of  country  where  there  are  but  few 
railroads,  and  the  people  depend  lar^ly  on  the  boats  for  their  supplies.  There  is 
also  a  large  passenger  traffic  on  this  nver. 

*    *    *    Reference  is  made  to  the  Flint  River  report  for  figures. 


R  4. 

IMPROVEMENT  OF   UPPER    CHIPOLA  RIVER,  FLORIDA,  FROM    MARI- 

ANNA  TO  ITS  MOUTH. 

Description  of  this  river  and  statements  of  its  past  and  present  con- 
ditions and  of  the  project  are  given  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1902,  page  285. 

The  work  done  is  described  on  pages  2099-2100,  Annual  Report  of 
the  Chief  of  Engineers  for  1900. 

No  work  was  done  during  the  past  fiscal  year  on  account  of  lack  of 
funds. 
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RECOMMENDATIONS   AND   ESTIMATES. 

It  is  recommended  that  no  further  work  upon  this  waterway  be 
undertaken  beyond  the  removal  of  snags,  stumps,  loffs,  and  overhang- 
ing trees  between  Sister  Islands  and  the  foot  of  the  Dead  Lakes  to  the 
Lower  Chipola  River.  Included  in  the  work  to  be  done  should  be  the 
dredging  or  a  channel  through  the  mud  bar  at  Sister  Islands.  This 
will  open  up  a  waterway  from  the  Apalachicola  River  system  to  *'  Look 
and  Tremble"  shoals,  about  45  miles  below  Marianna.  To  go  farther 
would  involve  the  construction  of  at  least  one  lock  and  dam  and  very 
expensive  channel  work  over  rock  shoals.  As  the  river  has  already 
been  cleaned  of  snags  above  *'Look  and  Tremble,"  in  high  stages 
barges  can  bring  down  freight  from  Marianna  to  the  shoal  and  then 
transfer  it. 

Estimate  for  the  work  recommended  is  as  follows: 

To  clean  channel  through  the  Dead  Lakes  and  up  to  Sister  Islands $7, 000 

Dredging  chiuinel  at  Sister  Idands 1,500 

Total 8,500 

This  amount  can  be  profitably  expended  during  the  fiscal  year  end- 
ing June  30,  1904. 

After  the  accomplishment  of  the  work  estimated  for  above,  that 
part  of  the  river  below  ''  Look  and  Tremble  "  shoals  should  be  main- 
tained free  of  snags,  etc.,  and  such  misrht  well  be  combined  with  sim- 
ilar opcitations  upon  the  entire  Apalacnicola  River  system,  as  a  plant 
is  already  possessed  by  the  United  States  for  this  purpose. 

Money  statement. 

Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1902. . .    $2, 000. 00 
July  1,  1902,  balance  unexpended 2,000.00 

'Amount  (estimated )  required  for  completion  of  existing  project 34, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1904f  for  maintenance  of  improvement,  in  addition  to  the  balance 

unexpended  July  1, 1902 8,500.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1807,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 


March  3,  1899 $6,000 

June  13,  1902 2,000 

Total 7,000 


GOMMEBCIAL  STATISTICS. 

SUdemeni  cf  luaintss  done  during  pa»t  fiscal  year  an  the  Upper  Chipola,  Florida. 


Name  and  description. 


Little  Belle  {Pag  and  2  barges) 


Registered 

Draft. 

tonnage. 

Light. 

Loaded. 

2 

Feet. 
3 

Feet. 
SI 
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Freight  carried. 


Artlclen. 


Fertilizers sacks. . 

Grain do.... 

Hay bales. . 

Rosin barrels.. 

Flour do. . . . 

General  miscellaneouH packages. . 

Provisions do. . . . 

Shingles number. . 

Brick do — 


Total. 


Quantity. 


900 

90 

11,000 

500 

950 

96 

17,000 

8,400 

1,200 

120 

16,000 

2,665 

8,000 

400 

80,000 

40 

7,000 

14 

Tons. 


7,S24 


Estimated  value  of  above  freight  in  round  numbers,  $402,820. 

Lar^  quantities  of  pine  and  c]^press  timber  are  rafted  down  this  stream,  the  value 
of  which  is  not  known,  but  it  is  included  in  the  valuation  of  timber  for  Apalachioola 
and  Carrabelle. 


R5. 

IMPROVEMENT  OF  FLINT  RIVER,  GEORGIA. 

For  previous  history,  statements  of  project,  and  present  conditions, 
see  Annual  Report  of  the  Chief  of  Engineers  for  1902.  page  286. 

For  a  detailed  account  of  past  operations,  see  Annual  Reports  of  the 
Chief  of  Engineers  for  1900,  pages  2102-2103;  1901,  pages,  1773-1775. 

No  work  has  been  done  during  the  past  fiscal  year,  as  no  funds  were 
available. 

RECOMMENDATIONS   AND   ESTIMATES. 

It  is  recommended  that  work  hereafter  be  confined  to  the  sections 
below  Albany,  connecting  the  two  navigable  sections  by  completing 
the  improvement  of  the  portion  between  Newton  and  Bainbri(]^e,  re- 
moving isolated  bowlders  below  the  latter  point,  and  snagging  the  river 
whenever  necessary  by  way  of  maintenance.  Notwithstanding  the 
fact  that  a  small  dipper  dredge  has  been  built  for  use  upon  the  Chat- 
tahoochee, Flint,  and  Apalachicola  rivers,  it  is  believea  that  for  an 
economical  prosecution  of  work  a  second  dredge  of  about  the  same 
capacity  (li  cubic  yard  dipper^  should  be  built,  at  a  cost  of  about 
$16,000,  for  use  upon  Flint  River  alone.  In  no  other  way  than  by 
dredging  can  the  a^bris  from  blasting  rock  bars  be  economically  re- 
moved. The  dredge  now  on  hand  will  be  needed  for  several  years 
upon  the  (^hattahoochee  exclusively. 

Estimate  for  the  work  recommended  is  as  follows: 

For  removing  bowlders  below  Bainbridge $4, 000 

For  a  dredge 16,000 

For  channel  work  between  Bainbridge  and  Newton 15, 000 

For  maintenance  (snagging,  etc. ) 6, 000 

Total 40,000 

This  amount  can  be  profitably  and  advantageously  expended  during 
fiscal  year  ending  June  30,  1904.  • 
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Money  statetnent, 

Jnly  1, 1901,  balanoe  unexpended $670.66 

Amoant  impropriated  by  nver  and  harbor  act,  approved  June  13,  1902.    25, 000. 00 


June  80, 1902,  amount  expended  during  fiscal  year 


25, 570. 66 
430.15 


Jnly  1,  1902,  balance  unexpended 25,140.51 

Jnly  1,  1902,  outstanding  liabilities 5.94 

July  1,  1902,  balance  available 25,134.57 


Amount  (estimated)  required  for  completion  of  existing  project. 92, 000. 00 

aed  in  fiscal  year 
1904,  in  addition  to  the  balance  unexpended  July  1,  1902: 


Amount  that  can  be  profitably  expenoed  in  fiscal  year  ending  June  30, 


For  works  of  improvement $35, 000. 00 

For  maintenance  of  improvement 5, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


40, 000. 00 


AFFBOFBIATIONS. 


} 


June  23, 1874 

March  3, 1875     \ «$18,000 

August  14,  1876 

June  18, 1878 10,000 

MarchS,  1879 7,000 

June  14, 1880 20,000 

MarchS,  1881 15,000 

August2,1882 25,000 

July5,  1884 20,000 

Augusts,  1886 20,000 


August  11,  1888 $20,000 

September  19,  1890 20,000 

July  13,1892 15,000 

August  18, 1894 8,000 

June  3, 1896 8,000 

March  3,  1899 5,000 

June  13, 1902 25,000 

Total 236,000 


CX>MMSRCIAL  STATISTICS. 


The  oommerae  of  this  stream  is  principally  cotton,  naval  stores,  and  lumber. 
There  are  great  cmantities  of  fine  timber  along  the  banks  of  the  river,  mainly  pine, 
cyroesB,  and  hard  wood. 

When  the  river  is  made  navigable  from  Albany  to  Bainbridge  the  entire  year  it 
will  gieaUybenefit  these  industries,  and  new  ones  will  spring  up  alone  the  river. 

For  the  Flint  Biver  alone  the  following  statistics  have  l)een  received: 


Stem-wheel  steamboats. 

Registered 
tonnage. 

Draft, 
light. 

Round 
trips. 

61 
43 

Incheff. 
22 
14 

144 

Besie  Clary 

80 

<(  Allotted  from  appropriations  aggregating  $70,000  for  improving  Chattahoochee 
and  Flint  rivers. 
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Freight  carried. 


Articles. 


Cotton bales. 

Cotton  seed sacks. 

Cotton-seed  meal do. . . 

Fertilizers do. . . 

Oats do . . . 

Com do. . . 

Hay bales. 

Rosin barrels. 

Turpentine do. . . 

Flour do. . . 

Sugar do. . . 

Molasses do. . . 

Bagging rolls. 

Ties bundles. 

General  miscellaneous packages. 

Lumber feet. 

Provisions packages. 

Shingles number. 

Brick ". do. . . 


Total. 


Quantity. 


4,600 

1,200 

1,400 

6,000 

2,800 

3,800 

4.500 

45,000 

12,000 

1,800 

160 

20 

1,200 

800 

800 

100,000 

6,000 

100,000 

120,000 


Tons. 


1,160 

67 

70 

600 

233 

317 

225 

11,250 

2,400 

186 

26 

2 

60 

26 

10 

200 

800 

60 

240 


17,812 


Estimated  value  of  above  freights  in  round  numbers  is  $865,000. 

The  quantities  above  refer  to  that  section  of  the  river  between  Albany,  Ga.,  and 
Bainbndge,  Ga. 

Between  Bain  bridge  and  the  mouth  of  the  river  the  stream  is  used  by  the  steamers 
plying  the  Chattahoochee  and  Apalachicola  rivers,  and  for  the  commerce  of  this  entire 
system  reference  is  made  to  the  following  table: 


stem-wheel  steamboats. 


Registered 
tonnage. 


M.W.Kelly.. 
Queen  City . . 
W.C.Bradley 
J.  W.  Hires... 
Three  States. 

Naiad 

Eunola 


95 
150 
175 
125 
126 
173 

80 


Draft. 

Round 
trips. 

Tiight. 

TxMided. 

Inches. 

IncJies. 

18 

48 

a44 

24 

48 

a  61 

20 

48 

a64 

20 

48 

a25 

18 

48 

a20 

20 

48 

6101 

20 

28 

02 

"Between  Columbus,  Ga.,  and  Apalachicola,  Fla. 
b  Between  Chattahoochee  and  Apalachicola,  Fla. 
c  Weekly  between  Alaga,  Ala.,  and  Cochrans  Landing,  Fla.,  since  May  1 


Freight  carried. 


Paasen- 
gere. 


8,744 
6,772 
6,067 
1.890 
1,122 
6,684 


Articles. 


Cotton bales. 

Cotton  seed sacks. 

Cotton-seed  meal do. . . 

Fertilizers do. . . 

Grain do... 

Resin barrels. 

Turpentine do. . . 

MolasscM do. . . 

General  miscellaneous packages. 

Hides  and  skins do. . . 

Livestock head. 

Lumber feet. 

Staves pieces. 

Provisions packages. 

Shingles number. 

Brick do... 

Total 


Quantity. 


18,658 

40,664 

6,687 

38,910 

81,380 

59,480 

17,511 

6,000 

818,290 

80 

456 

450,000 

17,000 

285,285 

16,483,000 

598,000 


Tons. 


2,710 

8,128 

829 

3,891 

2,615 

14,870 

4,377 

1,200 

58,048 

13 

228 

900 

170 

28,523 

8.241 

1,495 

120,738 
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The  eetiiiiated  value  of  the  above  freight  in  round  numbers  is  $11,500,000. 

In  addition  to  the  above,  lAree  quantities  of  timber  are  carried  down  these  streams 
to  sawmills  near  Apalachicola  Bay,  of  which  no  value  is  given,  as  there  seems  to  be 
some  difficulty  in  keeping  a  recora  of  the  amount  of  timber  rafted  down,  but  its  value 
18  included  in  the  general  value  of  the  commerce  reported  for  Apalachicola  Bay, 
Florida. 


R6. 
IMPROVEMENT  OF  CHATTAHOOCHEE  RIVER,  GEORGIA  AND  ALABAMA. 

GENERAL  IMPROVEMENT. 

For  descriptions  and  statements  of  project  see  Annual  Report  of  the 
Chief  of  Engineers  for  1902,  page  286.  For  detailed  statements  of 
past  operations  see  Annual  Reports  of  the  Chief  of  Engineers  as  fol- 
lows: 1898,  pages  1388-1390;  1900,  pages  2107-2108;  1901,  pages 
1776-1777. 

OPERATIONS  DURING  FISCAL  YEAR  ENDING  JUNE  30,   1902. 

A  dipper  dredge  of  li  cubic  yards  capacity,  built  by  the  M.  A. 
Sweeney  Ship  Yard  and  Foundry  Company  of  Jeflfersonville,  Ind., 
was  completed  and  delivered  in  the  montn  oi  August,  1901. 

Dredging  was  done  at  ''Tumbling  Spring"  and  Abercrombie's  bar; 
jetties  repaired  at  St.  Francis  bend,  and  tne  sna^boat  worked  over 
the  entire  river  from  Columbus,  Ga.,  to  Chattahoochee,  Fla.  The  fol- 
lowing was  accomplished  during  the  working  season: 

8UMMABY. 

Overhanging  treee  removed 815 

Overhanging  trees  trimmed 41 

Stamps  on  banks  cut  level 44 

Snass  removed  from  river 150 

Bosnee  cut  on  banks 1 09 

Logs  on  banks  removed 39 

Marl  excavated cubic  yards..  120 

Graved  and  sand  excavated do 655 

RECOMMENDATIONS  AND   ESTIMATES. 

The  following  work  is  of  immediate  importance:  The  old  works  on 
the  improvement  should  be  repaired;  in  a  great  many  places  the  rock 
and  gravel  filling  has  completely  washed  out  of  the  pile  jetties.  In 
several  places,  where  the  river  has  excessive  width,  contraction  works 
should  be  built.  The  rock  reefs  should  be  blasted  at  King's  Rock  and 
Rock  Island. 

The  bar  immediately  below  Columbus,  Gunboat  shoal,  Shell  Creek 
bar,  and  St.  Francis  bend  are  other  locations  requiring  attention. 
Among  the  articles  of  plant  that  must  be  provided  for  an  economical 
prosecution  of  the  work,  it  is  recommended  that  a  suction  dredge  for 
working  upon  sand  and  gravel  bars,  a  pile-driver  barge,  two  rock 
barges,  and  two  dump  scows,  all  of  whicn  are  badly  needed,  be  built 
as  soon  as  possible.  During  high  water  in  the  river  the  dredge  could 
be  economically  employed  upon  the  river  mouth  bars  at  Carrabelle 
and  Apalachicola. 
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At  all  times  the  river  should  be  maintained  clear  of  snags,  etc 

EOTIMATB. 

Repairing  old  works,  jetties,  and  dams $5,000 

Building  new  works  of  contraction 10,000 


Removing  annual  accumulation  of  sna^  (for  two  }rears) 20, 000 

dging  between  Columbus,  Gra.,  and  r 
Building  additional  plant,  viz:  Suction  dredge,  $8,000;   pile-driver  barge, 


Dredging  between  Columbus,  Gra.,  andEufaula,  Ala 10,000 


$6,000;  rock  barges,  $3,000,  and  dump  scows,  $4,000 20,000 

Taking  care  of  property,  and  repairs  to  same 5,000 

Total 70,000 

This  amount  can  be  profitably  and  advantageously  expended  during 
the  fiscal  year  ending  June  30,  1904. 

Money  statement. 

July  1,  1901,  balance  unexpended,  general  improvement $18, 210. 85 

July  1,  1901,  balance  unexpended  between  West  Point  and  Franklin  ...  280. 78 

18, 491. 63 

Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1902. . .  100, 000. 00 

118,491.63 
June  30,  1902,  amount  expended  during  fiscal  year 16, 747. 68 

July  1,  1902,  balance  unexpended 102,743.95 

July  1,  1902,  outstanding  liabilities 470.90 

July  1,  1902,  balance  available 102,273.06 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1904,  in  addition  to  the  balance  unexpended  July  1, 1902: 

For  works  of  improvement $40,000.00 

For  maintenance  of  improvement 30, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 


70,000.00 


APPROPRIATIONS. 


February  24,  1835 $2,000.00 

June  23,  1874 1 

March  3,  1875 [  «62,000.00 

August  14,  1876 J 

June  18, 1878 18,000.00 

March  3,  1879 15,000.00 

June  4,  1880 20,000.00 

March  3,  1881 20,000.00 

August2, 1882 25,000.00 

July5,  1884 35,000.00 

August5, 1886 20,000.00 

Augustll,  1888 20,000.00 

September  19,  1890 20, 000. 00 


July  13,  1892 $20,000.00 

August  18, 1894 ^25,000.00 

June3, 1896 620,000.00 

March  3,  1899 645,000.00 

June  13, 1902 100,000.00 

Amount  of  unexpended  bal- 
ance transferred  from  ap- 
propriation for  Chattahoo- 
chee River  between  West 
Point  and  Franklin 280. 78 


Total «467,280.78 


COMMERCIAL  STATISTICS. 

The  commerce  interested  on  this  river  is  chiefiy  cotton,  naval  stores,  and  seneral 
merchandise.  The  river  runs  through  a  section  of  country  where  there  are  but  few 
railroads  (none  parallel  with  the  river),  and  the  people  depend  largely  on  the  boats 
for  their  supplies.    There  is  also  a  large  passenger  traffic  on  this  river. 

A  Allotted  from  appropriations  aggregating  $70,000  for  improving  Chattahoochee  and 
Flint  rivers. 

*  Does  not  include  $5,000  allotted  for  expenditure  between  West  Point  and  Franklin. 

^Of  this  amount  $2,000  (appropriation  of  February  24,  1835)  was  carried  to  the 
surplus  fund. 
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The  oommercial  statistics  for  the  Chattahoochee  River  are  m  coinbine<l  with  those 
of  Uie  Flint  and  Apalachicola  rivers  that  a  separation  is  inipossil^le,  and  reference  is 
made  to  report  upon  Flint  River  improvement  for  figures. 

Golumbiu,  Ga.,  at  the  head  of  navigation,  with  its  magnificent  water  powers,  is 
rapidly  becoming  one  of  the  greatest  manufacturing  centers  of  the  South.  At  the 
mouth  of  thds  system  of  rivers  a  deei)- water  harbor  is  projected. 


R7. 

IMPROVEMENT    OF    CHOCTAWHATCHEE    RIVER,     FI/)RrDA    AND 

ALABAMA. 

For  description,  statements  of  project,  and  original  and  present  con- 
ditions, see  Annual  Report  of  the  Chief  of  Engineers  for  1*J02,  page  287. 

OPERATIONS  DURING   FISCAL  YEAR   ENDIN(J   JUNE   30,  1902. 

■ 

No  work  of  improvement  was  done  on  this  riv(»r  during  the  past 
fiscal  year. 

On  December  10,  1900,  the  old  snag  boat  used  on  this  river  struck 
an  obstruction  and  sank.  A  now  hull  was  built  during  the  present 
fical  year,  but  a  new  l)oiler,  niachinerv,  and  wheel  will  have  to  be 
installed  to  put  the  boat  in  a  working  condition. 

RECOMMENDATIONS   AND   ESTIMATES. 

Both  Geneva  and  Newton  are  now  touched  by  railroads,  and  the 
river  between  crossed  by  one,  thus  taking  away  from  the  river  the 
little  commerce  that  formerly  made  use  of  this  part  of  the  river  for 
transportation.  The  improvement  of  this  part  of  the  stream  and  its 
maintenance  would  be  exptmsive,  as  the  channel  is  narrow,  crook(»d, 
and  shoal,  and  the  banks  caving,  throwing  a  large  number  of  trees  into 
it.  It  is  recommended  that  no  further  work  be  done  on  this  section 
after  the  funds  hitherto  appropriated  have  been  expended. 

Below  Geneva  the  river  should  be  kept  free  of  snags  to  enable  rafts 
of  logs  and  timber  to  be  floated  down,  and  the  bar  at  the  mouth  of  the 
river  (Cypress  Top)  should  be  kept  dredged  to  a  least  depth  of  5  feet 
to  enaole  tugs  to  enter  the  river  to  secure  and  make  up  their  tows  of 
timber  and  logs. 

The  sum  or  $8,000,  for  maintenance,  can  be  profitably  and  advan- 
tage6asly  expended  during  the  fiscal  year  ending  June  30,  1904. 

Money  Htatatnent, 

July  1, 1901,  balance  unexpended $1,786.87 

Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1902. . .     16, 000. 00 

17, 786.  87 
June  30, 1902,  amount  expended  during  fiscal  year 1, 563. 64 

July  1,  1902,  balance  unexpended 16,223.23 

July  1,  1902,  outstanding  liabilities 49.50 

July  1, 1902,  balance  available 16, 1 73.  73 

Amount  that  cui  be  profitably  expended  in  fiscal  year  ending  June  30, 
1904,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1, 1902 8,000.00 

Sabmitt^  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1^7,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

ENG  1902 80 
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APPROPRIATIONS. 


MarchS,  1833 15,000.00 

June  15.  1844 10,000.00 

June25;  1874 5,000.00 

March3,  1875 5,000.00 

August  4, 1876 5, 000. 00 

March3,  1879 5,000.00 

Junel4,  1880 7,000.00 

March  3,  1881 10,000.00 

August  2, 1882 « 18, 000.  00 

July5,  1884 15,000.00 

August  5, 1886 15, 000.  00 

August  11, 1888 10, 000. 00 


September  19,  1890 $12, 500. 00 

July  13, 1892 12,500.00 

August  18, 1894 6,000.00 

June  3, 1896 5, 000. 00 

March  3,  1899 16,000.00 

June  13,  1902 16,000.00 

Total 178,000.00 

Carried  to  the  surplus  fund, 

1852 2,123.38 

Balance 175,876.62 


COMMERCIAL  STATISTICS. 


Statement  of  hudness  done  by  the  steamboats  plying  tlie  Chodawhatchee  Rivera  Florida  and 

u'ilabama. 

[Compiled  from  statements  made  by  the  owners  of  the  same,  and  parties  interested.] 


Stern-wheel  steam-  Registered 

Draft  of  water. 

Round 

Between 

boats. 

tonnage. 

Light. 

Loaded. 

trips. 

Vernon 

1    Inchen. 
61               24 

Inches. 
42 

30 
*24 

37 

2 
2 

Pensacola.Fla.,and  Pariah  Tending  on 
Holrae.s   River,    vi*  Choctawhatchee 
River,  Fla. 

Weekly,  between  Geneva,  Ala.,  and  Cary- 
ville,  Fla. 
Do. 

Canitola 

60 
59 

11 
10 

Forest 

Freight  carried. 


Articles. 


Cotton bales. 

Cotton-seed  hulls do. . . 

Cotton-seed  meal sacks. 

Fertilizers do. . . 

Oats do.  - . 

Corn do. . . 

Hay balas. 

Wool do. . . 

Rosin barrels. 

Turpentine do. . . 

Flour do . . . 

Sugar do . . . 

Molasses do. . . 

General  miscellaneous packages. 

Lumber feet. 

Provisions — case  goods packages. 

Coffee sticks. 

Corn  meal do. 

Bacon,  smoked  and  dry  salted boxas. 

Salt sacks. 

Lard packages. 

Soap boxes. 

NaiL kegs . 

Brick number. 


Total. 


Quantity. 


Tons. 


Estimated  value  of  the  above  freight  in  round  numbers,  $529,000. 


68 

1,604 

189 

1,720 

1,085 

2,926 

1,347 

34 

18.368 

11,654 

1,101 

50 

16 

12.096 

3.650 

873 

117 

1,030 

129 

226 

124 

45 

88 

1,600 


17 

64 

9 

172 

90 

244 

67 

3 

4,592 

2,913 

110 

7 

4 

2,016 

7 

43 

9 

70 

61 

22 

15 

2 

4 

8 


10,544 


«  Does  not  include  $2,000  allotted  for  expenditure  on  Holmes  River. 
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R8. 

IMPROVEMENT  OF  LAGRANGE  BAYOU,  FLORIDA,  INCLUDING  HOLMES 
RIVER,  FLORIDA,  FROM  VERNON  TO  ITS  MOUTH. 

For  descriptive  statement  of  conditions  and  project,  see  Annual 
Report  of  the  Chief  of  Engineers  for  1902,  page  288. 
No  work  was  done  during  the  past  fiscal  year. 

RECOMMENDATIONS  AND   ESTIMATES. 

The  balance  unexpended  is  available  for  maintenance  of  the  improve- 
ment.    No  additional  appropriation  will  be  needed  for  several  years. 

Motley  statement, 

July  1,  1901,  balance  unexpended $2,220.20 

June  110,  1902,  amount  expended  during  fiscal  year 150. 00 

July  1,  1902,  balance  unexpended 2, 070. 20 


APPROPRIATIONS. 

August  2,  1882 « $2, 000 

Augusts,  1886 2,000 

August  11,  1888 3,000 

September  19, 1890 3,000 

Total 610,000 


R  9. 
IMPROVEMENT  OF  PENSACOLA  HARBOR,  FLORIDA. 

For  past  and  present  conditions,  projects,  and  summary  of  work 
done  see  Annual  Keport  of  the  Chief  of  Engineers  for  1902!^  page  288. 

Pensacola  Harbor  possesses  7  square  miles  of  landlocked  anchorage 
area,  with  depth  exceeding  30  feet.  Considering  all  natural  advan- 
tages, it  is  not  excelled  by  any  harbor  in  the  United  States  south  of 
Hampton  Roads. 

CONDITION   OF  CHANNEL  AT  BEGINNING   OF  FISCAL  YEAR. 

At  the  intersection  of  the  McRee  with  the  Caucus  ranges,  a  shoal 
spot  about  100  feet  in  length  and  extending  across  the  channel  had  a 
least  depth  of  29.3  feet  at  mean  low  water.  All  other  soundings  on 
the  center  line  of  the  Caucus  channel  showed  30  feet  and  more.  This 
least  channel  depth,  viz,  29.3  feet,  was  reduced  to  27.5  feet  between 
February  12,  1901,  and  June  30,  1901,  this  shoal  spot  still  being  on 
the  intersection  referred  to.  Therefore  the  available  depth  at  the 
beginning  of  the  fiscal  year  now  ending  was  27.5  feet  at  mean  low 
water. 

^Allotted  from  appropriation  of  $20,000  for  improving  Choctawhatchee  River. 
60f  this  amonnt  there  was  returned  to  the  Treasury  |4,839.20,  which  was  reap- 
propriated  by  act  of  March  3,  1S99. 
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WORK  PERFORMED   DURING  THE   FISCAL  TEAR  ENDING  JUNE   30,    1902. 

The  shoaling  of  the  channel  at  and  north  of  the  intersection  of  the 
McRec  and  Caucus  ranges  continued  until  early  in  the  fiscal  year  the 
available  depth  was  r^uced  to  27.3  feet,  and  toward  the  outer  end 
the  shoaling  from  the  east  (evidently  due  to  storm  action)  narrowed  the 
channel.     The  depth  of  30  feet  at  this  point,  however,  was  maintained. 

Advantage  was  taken  of  the  suspension  of  work  on  the  Gralveston 
Harbor  improvement,  and  the  U.  S.  dredge  Comstock  was  secured  to 
restore  the  30  feet  depth  and  to  widen  the  channel  at  the  narrow 
points.  The  Conistock  reported  for  work  on  February  16,  1902;  on 
the  following  day  the  work  of  connecting  suction  pipes  was  started, 
but  this  had  to  be  abandoned  from  day  to  day  owing  to  the  very  stormy 
weather,  and  the  work  of  dredging  was  therefore  not  conm[ienced  until 
February  25,  1902.  During  the  entire  month  of  March  the  weather 
was  stonnv  and  the  sea  rough,  only  twelve  full  working  days  being 
secured.  From  April  1,  1902,  until  the  close  of  the  work,  June  12, 
1902,  weather  conditions  were  more  favorable  and  excellent  progress 
was  made.  Work  was  confined  to  shoal  spots  and  to  the  naiTOW  k>cal- 
ities.  The  total  number  of  cubic  yards  removed  was  184,763.8,  at  a 
cost  of  $0.0605  per  cubic  yard.  Tnis  cost  includes  all  expenses  from 
the  time  the  Cmrtsfock  began  fitting  up  for  her  trip  to  Pensacola  until 
she  was  transferred  back  to  the  Gralveston  district. 

The  work  done  by  the  Comstock  restores  the  30- foot  depth  at  mean 
low  water  throughout  the  center  of  the  channel  for  a  width  of  about 
100  feet,  but  the  widening  done  leaves  a  channel  of  at  least  200  feet  in 
width,  with  a  depth  of  28  feet  at  mean  low  water. 

As  a  vessel  can  not  carry  the  greater  channel  depth,  owing  to  her 
rising  and  falling  with  the  swell,  28  feet  at  mean  low  water  is  the  draft 
that  can  be  safely  carried  through  the  channel  at  the  close  of  the  fiscal 
year. 

RECX)MMENDATIONS  AND   ESTIMATES. 

Dredging  by  contract  upon  Caucus  shoal  can  not  be  done  for  less 
than  15  cents  per  cubic  yard.  With  a  suitable  Government  plant  this 
cost  can  be  cut  in  two,  provided  the  plant  be  continuously  employed. 
By  far  the  most  economical  way  to  secure  and  maintain  deep  water  at 
Pensacola  is  through  the  use  of  such  a  plant,  and  incidentally  there 
could  be  accomplished  the  improvement  and  maintenance  of  other  har- 
bors on  the  Gulf  coast  while  the  plant  is  not  employed  on  the  harbor 
at  Pensacola,  Fla. 

The  building  of  a  dredge  may  require  a  year's  time.  This  has  been 
the  stumbling-block  in  the  past  and  the  cause  of  making  contracts. 

To  secure  a  channel  across  the  Caucus  shoal  having  30  feet  depth  at 
mean  low  water  and  a  width  of  500  feet,  as  provided  for  in  the  act  of 
June  13, 1902,  will  necessitate  the  removal  of  1,783,740  cubic  yards  of 
material.  This  includes  the  fill  for  one  year  during  the  construction 
of  the  dredge  provided  for  in  the  said  act  and  for  the  fill  during  three 
years  of  continuous  dredging  of  days  of  twelve  hours  each. 

In  order  that  some  gain  may  be  made  upon  the  fill  going  on  during 
the  year  that  the  drSige  will  be  under  construction,  $70,000  of  the 
amount  provided  for  in  the  river  and  harbor  bill  of  June  13, 1902,  may 
be  used  m  dredging  by  contract,  which,  at  an  estimated  cost  of  15  cents 
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per  cubic  yard,  will  remove  about  467,000  cubic  yards,  leaving  1 ,316,740 
cubic  yards  to  be  removed  by  4he  dredge  provided  for  m  the  bill. 
Tills,  estimated  at  8  cents  per  cubic  yard,  will  amount  to  $105,339. 

EOTIMATB. 

For  operating  dredge  to  be  built  (2  years) $105,339 

This  amount  can  be  economically  and  advantageously  expended  dur- 
ing the  fiscal  year  ending  June  30,  1904. 

REMARKS. 

Under  the  project  of  1899  no  work  has  been  done  as  yet  on  the  city 
front. 

To  make  an  estimate  for  this  project  it  is  necessary  to  fix  definitely 
the  limits  within  which  the  30-foot  depth  shall  be  secured. 

It  is  thought  that  the  following  limits  will  cover  the  project  as  con- 
templated by  Congress  in  the  act  of  March  3, 1899,  viz:  An  area  bounded 
by  tne  30-foot  curve  in  the  harbor,  the  established  pierhead  line,  a  line 
drawn  from  the  30-foot  curve  to  tne  pierhead  line,  pamllel  to  the  Per- 
dido  wharf,  intersecting  the  pierheaci  line  200  feet  west  of  the  inter- 
section of  this  line  bv  tne  wharf  produced,  and  a  line  from  the  30-foot 
curve  to  the  pierhead  line,  parallel  to  the  channel  dredged  to  the  Mus- 
cogee wharf,  and  intersecting  the  pierhead  line  200  feet  east  of  the 
intersection  of  this  line  by  the  wharf  produced.  The  amount  of  dredg- 
ing necessary  within  this  area  is  estimated  at  4,985,000  cubic  yards. 

The  building  of  the  bulkhead  on  the  approved  line  will  have  an 
impoilant  bearing  upon  the  work  to  be  done  in  the  harbor  front  of 
the  city  of  Pensacola,  as  the  construction  of  this  bulkhead  will  deter- 
mine the  manner  in  which  a  greater  portion  of  the  work  is  to  be  done 
and  solve  the  problem  of  the  disposition  to  be  made  of  a  large  quan- 
tity of  the  dreaged  material.  It  is  recommended  that  nothing  be  done 
in  this  locality  until  the  urgently  needed  work  upon  the  channel  across 
the  Caucus  shoal  be  accomplished. 

Money  statetnent, 

July  1,  1901,  balance  unexpended $12,632.69 

Amount  appropriated  by  nver  and  harbor  act  approved  June 

18,1902 $220,000 

Amount  allott^  from  emergency  river  and  harbor  act  of 

June  6, 1900 5,000 

225, 000. 00 

237, 582. 59 
June  30,  1902,  amoimt  expended  during  fiscal  year 13, 870. 80 


July  1,  1902,  balance  unexi)ende<l 223, 661.  7f 

July  1,  1902,  outstanding  liabilities 2,428.9( 


9 
96 


July  1,  1902,  balance  available 221,232.83 

'Amount  (estimated)  required  for  completion  of  existing  project 608, 200. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1904,  for  maintenance  of  improvement,  in  addition  to  the  balance 

unexpended  July  1, 1902 105,339.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4^  1^7,  and  of  oaection  7  of  the  river  and  harbor  act  of  1899. 
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APPROPRIATIONS. 


June  18, 1878 $20, 000 

March  3,  1879 10,000 

June  14, 1880 40, 0()0 

March  3, 1881 20, 000 

August  2, 1 882 50,  000 

July  5, 1884 55,  000 

August  5, 1886 20, 000 

August  11, 1888 35,  000 

September  19, 1890 25,000 


July  13,1892. $75,000 

August  18, 1894 100,000 

June  3, 1896 200, 000 

March  3,1899 70,000 

June  6, 1900  (allotment ) 5, 000 

June  13,1902 220,000 

Total 945,000 


COMMERCIAL   STATISTICS. 

The  following  information  has  been  obtained  from  the  collector  of  customs,  port 
of  Pensacola,  Fla. :  ^ 

Exports  to  foreign  ports $14, 464, 171. 00 

Exports  to  coastwise  ports 1, 000, 000. 00 

Total  amount  of  exports 15, 464, 1 7 1 .  00 

Imports  from  foreign  ports 142, 922. 00 

Duties  on  imports  and  miscellaneous  collections 81, 129. 76 


Vessels  entering  from— 

Foreign  ports 

Coastwise  ports 


Total. 


Vessels  cleared  for— 

Foreign  ports 

Domestic  ports. . . 


Tot*il. 


Number  of  vessels  employed  in  traffic  of  port: 

Steam 

Sail 


T0t4ll. 


Number.      Tons. 

343 
174 

435,806 
208,  Gb7 

517        644,473 

413 
124 

510,878 
94,409 

537  1      635,287 

33 
122 


155 


4,059 
9,034 


13,093 


Amount  of  fees  and  duos  paid  to  custom-house  during  fiscal  vear  ending  June  30, 
1902,  $22,238.27. 

Freight  carried. 


Articles. 


Cotton        

bales. . 

Lumber 

feetB.M.. 

Coal 

tons. . 

Rosin 

barrels. . 

Spirits 

gallons. . 

Total. 


Quantity. 


199,625 
148,436,000 
164.717 
101,694 
966,991 


Value. 


$8,069,329 

2,103,025 

379,084 

155,055 

362,701 


11,069.194 


R  lo. 


IMPROVEMENT  OF  ESCAMBIA  AND  CONECUH  RIVERS,  FLORIDA  AND 

ALABAMA. 

For  description  of  this  waterwav  and  statements  of  conditions  and 

project,  see  Annual  Report  of  the  Chief  of  Engineers  for  1902,  page  290. 

The  object  of  the  improvement  in  to  keep  opon  a  channel  such  as  will 
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insure  the  safe  passage  of  rafts  and  logs  during  low  stages,  and  this 
has  been  practically  accomplished. 

OPERATIONS  DURING   FISCAL  YEAR  ENDING   JUNE   30,  1902. 

No  work  was  done  on  this  river  during  the  last  fiscal  year. 

RECOMMENDATIONS   AND   ESTIMATES. 

It  is  recommended  that  the  river  during  the  low-water  season  be 
maintained  free  of  snags,  overhanging  trees,  and  sunken  obstructions, 
this  being  necessary  to  facilitate  the  movement  of  saw  logs  and  timber 
rafts;  that  the  bar  at  the  mouth  of  the  river  l)e  dredged  to  a  depth  of 
8i  feet  for  a  width  of  100  feet,  and  marked  with  piling,  to  enable  boats 
to  pass  out  with  tows  of  logs  and  timber. 

K8TIMATE. 

For  maintenance  as  outlined  alx)ve $12, 000 

This  amount  can  be  profitably  and  advantageously  expended  during 
the  fiscal  year  ending  flune  30,  1904. 

Momy  Htatement, 

July  1,  1901,  balance  unexj>ended $69. 01 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13, 1902. . .      5, 000.  OO 

5, 059. 01 
June  30,  1902,  amount  expended  during  fiscal  year 59. 01 

July  1,  1902,  balance  unexi)ended 5,000.00 

I  Amount  that  can  be  profitably  expended  in  fiscal  j^ear  ending  June  30, 
1904,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1 ,  1902 12, 000. 00 
Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


A  PPROPRI ATIONS. 

For  Escambia  River: 

March  2,  1833 $6,000 

July  2,  1836 5,500 

June  14,  1880 8,000 

March  3,  1881 5,000 

July  5,  1884 3,000 

For  Eecambia  and  Conecuh  rivers: 

AugUBt2,  1882 12,000 

July  5,  1884 12,000 

Augusts,  1886 12,000 

August  11,  1888 10,000 

September  19,  1890 7, 500 

July  13,  1892 8,000 

August  18,  1894 6,000 

June  3,  1896 4 ,  000 

March  3,  1899 5,000 

June  6,  1900  (allotted  from  emergency  act) 1, 500 

June  13,  1902 5,000 

Total 109,500 

Carried  to  the  surplus  fund,  1838 5, 500 

Balance 104,000 
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R  II. 
IMPROVEMENT  OF  ALABAMA  RIVER,  ALABAMA. 

For  description,  statements  of  past  and  present  conditions,  and  pro- 

J'ect,  see  Annual  Report  of  the  Chief  of  Engineers  for  1902,  page  291. 
i^revious  operations  upon  this  river  will  be  found  in  annual  reports  of 
the  Chief  of  Engineers,  as  follows:  1896,  pages  1397  et  8eq.;  1898, 
pages  1406  et  seq.;  1899,  pages  1677  et  seq.;  1900,  pages  2133  et  seq.; 
ana  1901,  pages  1786  et  seq. 

OPERATIONS   DURINCJ   FISCAL  YEAR   ENDING   JUNE   30,  1902. 

Owing  to  the  excessive  rainfall  occurring  during  the  usual  period  of 
low  water,  the  river  was  at  such  a  high  stage  that  operations  were  for 
weeks  at  a  time  entirely  suspended.  Consequently  very  little  work 
was  accomplished.  The  snag  boat  continued  at  work  whenever  possible 
during  the  season,  but  was  laid  up  during  the  early  part  of  the  month 
of  November,  1901. 

The  following  is  a  summary  of  work  done: 

Overhanging  trees  removed 572 

Overhanging  trees  trimmed , 36 

Logs  on  banks  cut  up 5 

Stumps  on  banks  cut  up 8 

Stumps  removed  from  the  river 23 

Snags  removed  from  the  river 105 

Logs  and  trees  removed  from  the  river 43 

Deadheads  removed  from  the  river 94 

Piling  removed  from  the  river 6 

No  works  of  contraction  for  the  permanent  improvement  of  the 
river  were  built  during  the  year,  nor  were  any  repairs  made  to  those 
previously  constructed. 

During  the  present  fiscal  year  the  snag  boat  Twining  and  tow  boat 
John  Mills  were  docked  and  put  in  good  repair  for  the  season's  work. 

Under  contract  with  the  M.  A.  Sweeney  Shipyard  and  Foundry 
Company,  of  Jeflfersonville,  Ind.,  a  dredge  boat  with  dipper  capacity 
of  li  cubic  yards  was  completed  and  towed  up  to  Montgomery,  Ala., 
and  laid  up. 

RECOMMENDATIONS  AND   ESTIMATES. 

It  is  recommended  that  snagging  and  dredging  operations  be  con- 
tinued; that  some  of  the  old  works  of  conti'action  be  repaired,  and 
that  such  new  works  as  may  be  found  absoluteh^  necessary  be  built. 
Silver  Creek  shoals,  Gardners  Island,  and  Lower  Cause  bar  require 
attention.  Some  j'^ears  ago  the  owner  of  the  land  dug  a  ditch  across 
the  point  above  the  head  of  Taits  shoal;  the  river  has  broken  through 
at  this  point  and  caused  a  bad  shoal  to  form  just  below  the  head  of 
this  "cut-off."  This  break  should  either  be  closed  or  cleared  of  all 
obstructions,  so  that  steamers  can  make  use  of  it  during  the  low  water 
periods. 

ESTIMATES. 

Repairing  old  works $5, 000. 00 

Buildmg  new  works  of  contraction 20, 000. 00 

Removing  annual  accumulation  of  snags  from  the  channel  (two  years) . .  20, 000. 00 

Dredging  at  some  of  the  most  important  points 5, 000. 00 

Taking  care  of  plant  and  keeping  same  in  repair 3, 000. 00 

Total 63,000.00 
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This  amount  can  be  profitably  and  advantageously  expended  during 
the  fiscal  year  ending  June  30,  1904. 

Money  stateinent, 

July  1, 1901,  balance  unexpended $27,482.77 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  1902  . .    20, 000. 00 

47, 482.  77 
June  30,  1902,  amount  expended  during  fiscal  year 25, 195. 80 


July  1, 1902,  balance  unexpended 22, 286. 97 

July  1, 1902,  outstanding  liabilities 1,017.88 

July  1,  1902,  balance  available 21,269.09 


Amount  (estimated)  required  for  completion  of  existing  project 1 70, 251. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  endmg  June  :^, 
1904,  in  addition  to  the  balance  unexpended  July  1,  1902: 

For  works  of  improvement $20,000.00 

For  maintenance  of  improvement 33, 000. 00 

53,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1^7,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 

June  18,  1878 $25,000     September  19,  1890 $20,000 

March  3,  1879 30,000     Jul v  13,  1892 70,000 

June  14,  1880 25,000  i  August  18,  1894 50,000 

March  3,  1881 20,000     June  3,  1896 40,000 

August  2,  1882 20,000  i  March  3,  1899 50,000 

Julys,  1884 10,000  ,  June  13,  1902 20,000 

Augusts,  1886 15,000  

August  11,  1888 20,000  Total 415,000 


COMMERCIAL  STATISTICS. 


Statement  of  business  done  by  steamboats  plying  the  Alabama  River j  Ahxbam 
[Oompiled  from  statements  made  by  owners  of  Kamc  and  parties  interested.] 


Name  and  deMsription. 


CityofMobne 


Nettie  QniU 

Mary 

Tinme  Moore 

Carrier 

BaigeTide 

BaigeWave  . — 
Barge  NeUle..... 
Bazgelfary < 


Registered 
tonnage. 


209 

299 

250 

198.29 

140.88 

320 

320 

320 


Draft  of  water.      „ 
I  Round 

Ixmded. '  ^^P«- 


Light. 


Inches. 
22 

30 
30 
30 
24 
10 
10 
10 


Mobile  and  Montgom- 
ery. 

Mobile  and  Selma 

Mobileand  Prairie  Bluff. 

Laid  up 

do 

do 

do 

do 


Pa.«y»en- 
gers. 


1,200 


I 
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Freight  carried. 


Articles. 


Ck)ttoii bales. 

Cotton  seed sacks . 

Cotton-seed  meal do. . . 

Fertilizers do. . . 

Oats do. . . 

Com do... 

Hay bales. 

Wool do. . . 

Rosin barrels. 

Turpentine do. . . 

Flour do. . . 

Sugar do . . . 

Molasses do. . . 

Bagging rolls. 

Ties bundles. 

General  miscellaneous packages. 

Hides  and  skins do. . . 

Live  stock head . 

Lumber feet . 

Staves pieces. 

Provisions  (ctise  goods) pacKages. 

Coffee sacks. 

Com  meal barrels  and  sacks. 

Bacon,  smoked  and  dry  salted boxes. 

Salt sacks. 

Lard packages. 

Soap boxes . 

Nails kegs. 

Shingles M. 

Brick M. 


Total 


Quantity. 


82,663 

130,200 

44,900 

89,800 

58,200 

82,220 

16,100 

1,165 

14,800 

11,600 

23,260 

5,250 

1,140 

10,800 

16,280 

95,400 

715 

2,900 

952,000 

861,000 

79,900 

2,500 

25.400 

13,400 

7,500 

7,800 

9.700 

6,700 

3,312,000 

268.000 


Tons. 


8,166 

7.161 

2,245 

8.980 

5,820 

6,167 

805 

233 

2,960 

2,610 

2,326 

735 

285 

270 

206 

9,540 

148 

48S 

1,9M 

8,610 

4,395 

208 

1,270 

2,283 

750 

975 

485 

385 

33,120 

670 


114,087 


Estimated  value  of  above  freights  (in  round  numbers) , $8,060,000 

Estimated  value  of  hewn,  sawn,  and  round  timber 3,500,000 

Very  large  quantities  of  sawn  and  hewn  timber,  saw  logs,  cord  wood,  etc.,  consist- 
ing 01  yellow  pine,  sycamore,  cottonwood,  poplar,  and  ash,  are  barged  and  rafted 
down  this  stream  to  Mobile,  Ala.,  but  the  amount  of  this  business  can  not  be  accu- 
rately stated,  as  the  statistics  of  the  port  of  Mobile  include  the  receipt  of  such  articles 
as  are  received  there  from  this  stream  as  well  as  the  Tombigbee  and  other  streams 
tributary  to  that  port. 


R  12 

IMPROVEMENT  OF  COOSA  RIVER,  GEORGIA  AND  ALABAMA. 

For  description  of  this  river,  and  statements  of  past  and  present  con- 
ditions, and  project,  see  Annual  Report  of  the  Chief  of  Engineers  for 
1902,  page  291. 


1.    BETWEEN  ROME  AND  EAST  TENNESSEE,  VIRGINIA  AND  GEORGIA  RAIL- 
ROAD BRIDGE. 

OPERATIONS   DURING   FISCAL  YEAR   ENDING  JUNE   30,  1902. 

With  the  small  balance  available  no  new  work  of  construction  could 
be  undertaken,  and  expenditures  were  confined  to  maintenance  of  exist- 
ing structures  and  care  of  the  large  amount  of  plant  on  hand. 

In  addition  to  this,  extensive  repairs  to  Dam  No.  4  were  undertaken, 
and  at  the  close  of  the  year  were  very  nearly  completed;  the  cofferdam 
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at  Lock  No.  4  was  repaired,  and  a  new  hull  was  built  for  dredge  boat. 
Details  of  this  work  are  given  in  report  of  '^  Operating  and  care  of 
canals,"  etc.,  Coosa  River,  Georgia  and  Alabama. 

RECOMMENDATIONS  AND   ESTIMATES. 

It  is  recommended  that  Lock  No.  4  be  completed,  but  it  is  believed 
that  the  lift  of  the  lock  and  the  height  of  the  dam  should  be  increased 
3  feet  in  addition  to  the  increase  now  being  made,  in  order  to  give  6 
feet  of  water  at  the  head  of  '"Box  shoals  "and  for  a  distance  of  10 
miles  above  Lock  4,  thereby  greatlv  decreasing  the  amount  of  channel 
work  necessarv  to  give  the  above  depth.  The  stability  of  the  dam  at 
Lqpk  4  when  tne  repairs  now  being  made  are  completed  will  be  largelv 
in  excess  of  that  required,  and  the  increased  height  in  the  dam  and  lift 
of  the  lock  can  be  made  at  a  nmch  less  cost  than  the  channel  work  nec- 
essary to  give  a  good  navigable  channel. 

It  IS  also  recommended  that  a  dam  without  lock  be  built  at  the  site 
proposed  for  Lock  5,  the  next  lock  in  the  series.  If  such  were  done, 
there  would  be  continuous  navigation  for  191  miles  below  Kome,  Ga., 
to  a  point  12  miles  below  Lock  No.  4,  through  the  four  upper  locks. 

Repairs  should  be  made  to  the  steamer  Leota^  belonging  to  the 
improvement.  The  boat  can  hardly  be  kept  afloat,  as  her  hull  is  rot- 
ten and  worn  out.  The  propelling  machinery  is  in  good  order.  The 
repairs  necessary  will  consist  in  building  a  new  hull  entire  and  trans- 
ferring machinery  and  cabin  to  same.  This  boat  is  absolutely  neces- 
saiy  in  carrying  on  the  work  in  progress  and  in  contemplation,  and 
should  be  kept  in  good  condition  all  ready  for  work  at  all  times,  as 
it  is  the  only  means  of  transportation  to  be  had  when  any  work  is 
in  progress  on  the  river  proper  or  maintaining  the  locks  now  in 
operation. 

The  following  is  the  estimate  of  funds  required: 

Gompletiiig  Lock  4  (with  heiglit  of  dam  and  lift  of  look  increased  3  feet) . .  $292, 000 

Constracting  dam  at  site  of  Lock  5 95, 000 

Continuing  channel  work  between  Rome,  Ga.,  and  Lock  No.  4 20, 000 

Building  hull  for  towboat  Loeta 6, 000 

Totol 413,000 

This  amount  can  be  profitably  and  advantageously  expended  during 
the  fiscal  year  ending  June  30,  1904. 


APPROPRIATIONS. 


August  14, 1876 $30, 000. 00 

June  18, 1877 75,000.00 

March  3, 1879 45, 000. 00 

July  14,  1880 75,000.00 

March  5, 1881 60, 000. 00 

August  2, 1882 83,  700. 00 

Julys,  1884 50,000.00 

August  6,  1886 45, 000. 00 

August  11, 1888 60, 000. 00 

September  19,  1890 150, 000. 00 

July  13,1892 130,000.00 


August  18, 1894 $110, 000. 00 

June  3, 1896 50,000.00 

March  3,  1899 20, 000. 00 

June  13, 1902 25, 000. 00 

June     13,     1902,     amount 

made     available      from 

lower  division  of  river. .  10,  (XX).  00 
Received     from    sales    of 

property 1, 322. 40 

Total 1,020,022.40 
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COMMERCIAL  STATISTICS. 


The  following  statistics  have  been  furnished  by  the  Georgia  and  Alabama  Steam- 
boat Company  and  the  Lathrop-Hatten  Lumber  Company. 


stern-wheel  steam- 

Registered 
tonnage. 

Draft. 

Between— 

PiflKn- 

boats. 

Light. 

Loaded. 

gezB.* 

Willie  C.Wagnon 

ConnasauiTua 

151 

81 
54 

Inches. 
18 

17 
12 

Inches. 
52 

48 
36 

Rome,  Ga..  and  Gadsden,  Ala., 
and  Locks  1,  2,  3,  and  4,  Ala- 
bama. 

Carters,  Ga.,and  Gadsden,  Ala.... 

3,150 

Sj)orter 

Carters.  Ga. ,  and  Rome,  Ga 

Freight  carried. 


Articles. 


Cotton bales. 

Cotton  seed sacks. 

Cotton-seed  meal do. . . 

Fertilizers do. . . 

Oats do. . . 

Com do... 

Hay bales. 

Flour barrels. 

Sugar do. . . 

Mola8^(es do. . . 

Bagging rolls. 

Ties bundles. 

General  mI.«<cellaneous packages. 

Hides  and  skins do. . . 

Live  stock head. 

Lumber feet. 

Staves pieces. 

Provisions  (case  gotxls) packages. 

('offee sacks. 

Corn  moul do. . . 

Bacon,  smoked  and  dry  Malted boxes. 

Salt sacks. 

Lanl packages. 

Soap boxes. 

Nails kegs. 

Shingles number. 

Brick do. . . 


Total. 


Quantity. 


10,000 

30,000 

5,000 

20,000 

6,000 

15.000 

12,000 

3,500 

600 

400 

2,500 

3,000 

20,000 

100 

150 

9,000,000 

600,000 

2,500 

600 

12,000 

2,500 

3,000 

1.600 

1.200 

1,200 

1,600,000 

260,000 


T0D8. 


2,500 

1.500 

260 

2,000 

500 

1,200 

600 

860 

110 

120 

125 

65 

1,500 

5 

100 

22,500 

500 

1.000 

9b 

180 

125 

2& 

40 

60 

60 

875 

625 


36,640 


Estimated  value  of  al>ove  freights,  $1,800,000. 

In  addition  to  freight  carried  by  steamboats,  the  Lathrop-Hatten  Lumber  Com- 
pany estimate  that  they  rafted  down  the  river  during  past  fiscal  year  3,000,000  feet 
of  saw  logs,  valued  at  $15,000. 

2.    BETWEEN    WETUMKA   AND  EAST  TENNESSEE,  VIRGINIA    AND   OEOBOU 

RAILKOAD  BRIDGE. 


OrERATIONS   DURING   FISCAL  YEAR   ENDING   JUNE   30,  1902. 

The  property  belonging  to  the  improvement  was  properly  cared  for. 
Such  repairs  were  made  5)  the  lock-nouse,  carpenter  shop,  blacksmitb 
shop,  and  general  storage  shed  as  were  found  necessary. 

The  steam  towboat  thosada^  purchased  in  1891,  was  an  old  boat 
when  bought,  and  now  can  hardly  be  kept  afloat.  This  boat  requires 
an  entire  new  hull.  She  has  been  condemned  and  advertised  to  be 
sold,  but  no  oflfer  had  been  received  at  the  close  of  the  fiscal  year. 

The  money  available  being  insufficient  for  other  operations,  it  is 
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recommended  that  no  further  work  be  done  upon  this  division  of  the 
river  except  such  as  may  be  necessary  to  care  for  buildings  and  prop- 
erty now  on  hand  at  Wetumka,  Ala. 

Money  statement, 

July  1,  1901,  balance  unexpended : $27,479.35 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13, 1902.        Ji5, 000. 00 

62, 479.  35 
June  30,  1902,  amount  expended  during  fiscal  year 1 ,  803.  71 

Julv  1,  1902,  balance  unexpended (iO,  675. 64 

July  1,  1902,  outstanding  liabilities 1,249.05 

July  1,  1902,  balant« available 59,426.59 

Amount  (estimated)  required  for  completion  of  existing  project 6, 059, 913. 00 

Amount  that  can  be  jjrofitably  expenaed  in  fiscal  year  end- 
ing June  30,  1904,  in  addition  to  the  balance  unexpended 
Jujv  1,  1902: 

For  works  of  improvement * $387, 000. 00 

For  maintenance  of  improvement 30, 000. 00 

417, 000. 00 

Submitted  in  compliance  with   reauirements  of  simdry  civil  act  of 
June  4,  1897,  ana  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 

Septeml)er  19,  1890 $150,000 

July  13,  1892 100,000 

August  18,  1894 110,000 

June  3,  1896 50,000 

410,000 
Less  amount  transferred  by  act  of  June  13,  1902,  to  upper  division  of  river.      10, 000 

Total 400,000 


R  13. 

OPERATING  AND  CARE  OF  CANALS  AND  OTnp:R  WORKS  OF  NAVIGA- 
TION ON  COOSA  RIVER,  GEORGIA  AND  ALABAMA. 

Locks  N08. 1,  2,  and  3  were  opened  to  navigation  June  30, 1890,  and 
have  been  operated  continuously,  except  during  February,  1895,  when 
the  canal  between  Locks  Nos.  2  and  3  was  frozen  over  for  a  period 
of  ten  days.  During  the  fiscal  year  ending  June  30,  1899,  Lock  No.  3 
was  closed  to  navigation  from  January  until  June  while  the  lock  was 
undergoing  repairs.  In  February,  1899,  while  the  lock  was  being 
repaired,  the  temperature  fell  to  —  8i°,  the  lowest  recorded  temperature 
for  this  locality. 

The  amount  expended  to  the  end  of  the  fiscal  ^^ear  ending  June  30, 
1901,  was  $64,538.49. 

During  the  year  ending  June  30, 1902,  the  locks  were  operated  con- 
tinaously. 
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An  iillotment  was  made  July  31,  1901,  which  included  the  following 
work: 

For  repairs  to  and  raising  crest  of  Dam  No.  4 $32, 000 

For  strengthening  coffertlam  at  Lock  No.  4 5, 370 

For  building  new  hull  for  dredge 7, 000 

44,  370 

Work  was  confined  to  repairing  the  permanent  dam  and  cofferdam 
at  Lock  No.  4  and  to  renewing  hull  of  the  dredge.  These  repairs 
being  more  urgent,  the  entire  working  plant  was  required  to  prosecute 
them  and  was  not  therefore  available  for  making  the  minor  repairs 
required  at  Locks  Nos.  1,  2,  and  3. 

At  the  end  of  the  fiscal  year  the  repairs  to  Dam  No.  4  were  two- 
thirds  completed,  the  dredge  hull  was  finished,  the  machinery  had 
been  transferred,  and  dredge  was  at  work  again. 

The  di-awings  herewith  show  two  sections  of  Dam  No.  4,  as  repaired. 
No.  1  being  a  section  at  an  uninjured  part  of  the  original  dam,  and 
No.  2  a  section  at  the  break  referred  to  in  the  Report  of  the  Chief  of 
Engineers  U.  S.  Army  for  1901,  Part  III,  page  1789. 

In  repairing  this  dam  a  sheet-pile. bulkhead  or  breakwater  was  con- 
structed of  piles  4  by  12  inches  by  20  feet,  driven  along  the  face  of 
the  original  dam,  with  their  joints  broken  by  additional  sheet  piles  2 
by  12  inches  by  20  feet,  the  tops  of  these  piles  extending  5  feet  above 
crest  of  dam,  as  shown  at  ''a""  on  the  sections.  This  height  placed  the 
tops  of  the  piles  2  fe(»t  al)ovc  the  repaired  dam.  The  bulkhead  was 
extended  halfway  a<!ross  the  river,  the  other  half  of  the  dam  acting  as 
a  spillway.  In  places  the  bottom,  at  the  toe  of  the  original  dam,  had 
scoured  out  to  a  depth  of  12  to  15  feet;  the  dam  itself  had  moved  2 
feet  downstream  and  the  crest  lowered  1  foot.  The  holes  scoured  in 
the  foundation  were  filled  with  stones  containing  2  to  3  cubic  yards 
each,  and  the  filling  was  carried  12  to  15  feet  beyond  the  toe  of  dam 
and  brought  approximately  to  elevation  of  low  water.  The  fill  serves 
not  only  as  a  foundation  for  the  new  slope  but  acts  as  an  apron  to  pre- 
vent further  scour.  The  wooden  coping  on  crest  and  steps  of  the 
original  dam  was  taken  out  (where  there  was  any  left)  a  little  in  advance 
of  the  new  masonry.  In  many  places  the  steps  were  gone  entirely, 
leaving  only  the  part  under  the  crest  shown  at  "c,"  ''d,"  '^e,"  and 
"f ".  Stiff-leg  derricks,  erected  4  to  8  feet  below  toe  of  dam,  were 
employed  in  placing  the  slope  and  heavy  stones  of  the  filling.  On  por- 
tions of  the  dam  that  were  not  within  reach  of  the  derricKs  the  slope 
was  set  with  the  dredge,  which  was  also  employed  in  unloading  from 
barges  the  stone  used.  The  derricks  were  operated  by  hoisting  engines 
placed  on  the  banks.  As  each  derrick  finished  the  portion  of  dam 
within  its  reach  it  was  moved  farther  out.  This  operation  was  con- 
tinued from  the  west  bn  k  until  five  derricks  had  been  erected  and 
one-half  of  the  repairs  imished,  when  the  derricks,  hoisting  engines, 
and  boiler  were  moved  to  the  east  bank  and  set  up  and  the  repairs 
commenced  from  that  side.  The  closure  will  be  maae  at  the  center  of 
the  dam.  On  the  completion  of  the  west  half  of  the  dam  the  sheet- 
pile  bulkhead  was  cut  off  along  the  line  ''f  ".  During  the  progress 
of  the  work  the  filling,  *'m,"  ''"n,"  and  '^o,"  in  front  of  the  dam  was 
carried  on  and  finished  simultaneously  with  the  slope  below.  A  sheet- 
pile  bulkhead  or  breakwater,  similar  to  that  from  the  west  bank,  was 
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driven  from  the  east  bank  to  the  finished  work;  the  piles  in  this 
balkhead  were  driven  with  their  tops  7  feet  above  crest  of  original 
dam.  This  height  gives  4  feet  above  the  finished  dam  which  now  acts 
as  a  spillway.  The  methods  of  construction  are  the  same  as  those 
employed  in  constructing  the  west  half.  The  stone  used  in  this  work 
was  obtained  from  quarries  at  Collins  Spring,  a  distance  of  7  miles  up 
the  river.  The  stone  is  a  heavy,  fine-grained  limestone  weighing  171 
pounds  to  the  cubic  foot.  Those  built  into  the  slope  contain  1  to  3 
cubic  yards  each. 

The  machinery  was  transferred  from  the  old  dredge  to  the  new  hull 
while  the  derricks,  engines,  etc.,  were  being  moved  from  the  west  to 
the  east  bank,  and  in  tnis  way  no  time  was  lost. 

Temporary  repairs  were  made  to  cofferdam  at  head  of  the  site  pro- 
posed for  Lock  No,  4  before  work  of  repairs  was  begun  on  the  perma- 
nent dam. 

Early  in  April,  1902,  the  cofferdam  was  partly  destroyed.  The 
water  broke  through  the  portion  situated  above  the  head  of  the  pro- 
posed lock,  and  which  acts,  during  the  construction  of  the  lock,  as  a 
part  of  the  main  dam.  The  structure  for  about  one-half  its  depth  was 
carried  away.  Repairs  were  completed  before  any  further  damage 
occurred,  and  the  structure  is  now  as  safe  as  it  can  be  made. 

As  stated  in  the  beginning  of  this  report,  the  repairs  at  Lock  No.  4 
being  the  more  urgent  no  other  work  provided  for  in  the  allotment 
was  done,  except  some  dredging  at  Locks  Nos.  1,  2,  and  3  at  begin- 
ning of  fiscal  year,  the  plant  avaflable  not  being  sufficient  to  carry  on 
all  work  at  once. 

Summary  of  expenditures  made  during  the  fiscal  year  ending  June  SO,  1902,  at  l/ock^  1,  2, 
and  S,  and  Dam  No.  4t  Coosa  River,  Georgia  and  Alabama,  under  the  indefinite  appro- 
priation/or operating  and  care  of  canals,  etc. 

Services $30,633.50 

Supplies,  etc 2,764.62 

Material 3,527.84 

Provisions  and  ice 3, 902. 75 

Fuel 1,211.02 

Rent 66.67 

Total 42,106.40 


Money  statement . 

July  1,  1901,  balance  unexpended $2, 004. 35 

Amount  allotted  by  Secretary  of  War 48, 200.  22 

July  1,  1901,  balance  unexpended 50, 204. 57 

June  30,  1902,  amount  expended  during  fiscal  year 42, 106. 40 

Julv  1 ,  1902,  balance  unexpended 8, 098. 1 7 

July  1,  1902,  outstanding  liabilities 3,821.23 

July  1,  1902,  balance  available 4,276,94 
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R  14. 

REMOVING   SUNKEN   VESSELS   OR  CRAFT   OBSTRUCTING   OR 

ENDANGERING  NAVIGATION. 

The  stern-wheel  river  steamboat  Mascot^  128  feet  long,  sunk  in  the 
Flint  River,  6  miles  below  Bainbridge,  Ga.,  in  1899,  began  to  obstruct 
navigation  in  the  low-water  season  01 1900.  An  allotment  of  $250  was 
asked  for  and  received  from  the  permanent  indefinite  appropriation 
carried  by  the  river  and  harbor  act  approved  March  3,  1899. 

This  wreck  was  removed  during  the  fiscal  year. 


APPENDIX  S. 


IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  WESTERN  ALABAMA  AND 
EASTERN  MISSISSIPPI,  AND  OF  BOGUE  CHITTO,  LOUISIANA. 


REPORT  OF  CAPT.  SPENCER  COSBY,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1902,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Harbor  at  Mobile,  Alabama. 

2.  Black  Warrior  River,  Alabama,  from 

Tuscalooea  to  Daniels  Creek. 

3.  Warrior  and  Tombigee  rivers,  Alabama 

and  Mississippi. 

4.  Operating  and  care  of  locks  and  dams 

on  Bliu;k  Warrior  River,  Alabama. 

5.  Noxubee  River,  Mississippi. 

6.  Pascagoala   River  and  Horn   Island 

Harbor,  Mississippi. 

7.  Pascagoula  River,  Mississippi. 

8.  Chickasahay  River,  Mississippi. 


9.  Leaf  River,  Mississippi. 
10.  Harbor  at  Biloxi,  Mississi 


mv 


11.  Channel  from  Gulf  port  to  Ship  Island 

Harbor,  Mississippi. 

12.  Pearl  River  below  Kockport,  Missis- 

sippi. 

13.  Pearl  River  between  Carthage  and 

Jackson,  Mississippi. 

14.  Pearl  River  between  Edinburg  and 

Cartha^,  Mississippi. 

15.  Bogue  Chitto,  Louisiana. 


United  States  Engineer  Office, 

MoMl^,  Ala,,  Jidy  16,  1902. 

General:  I  have  the  honor  to  forward  herewith  my  annual  reports 
for  the  fiscal  year  ending  June  30,  1902,  on  tlie  various  works  of 
rivers  and  harbors  in  the  Mobile  district. 

Very  respectfully,  your  obedient  servant, 

Spencer  Cosby, 
Captain,  Corps  of  Engineers, 
Brig.  .Gen.  G.  L.  Gillespie, 

Chief  of  Engineers,  U,  S,  A, 


S  I. 


IMPROVEMENT  OF  HARBOR  AT  MOBILE,  ALABAMA. 

An  account  of  this  improvement  is  contained  in  the  Annual  Reports 
of  the  Chief  of  Engineers  for  1896,  page  1426,  and  1900,  page  2161. 

During  the  past  fiscal  year  no  work  of  dredging  has  been  accom- 
plished in  connection  with  the  improvement  of  Mobile  Harbor,  avail- 
able funds  having  been  insufficient  for  such  work. 

In  November,  1901,  in  order  to  clear  the  dredged  channel  of  snags, 
sunken  logs,  and  similar  obstructions,  which  endangered  navigation,  a 
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K reject  was  submitted  for  the  exj)enditure  of  a  portion  of  the  small 
alance  remaining  available  for  this  improvement  in  the  work  of  free- 
ing the  channel  irom  such  obstructions.  This  project  was  approved 
under  date  of  November  22,  1901,  and  work  under  it  commenced  in 
December,  1901,  and  continued  until  February  14,  1902,  operations 
being  carried  on  by  the  U.  S.  sna^  boat  Demovolis  and  hired  labor. 
Subsequent  to  the  latter  date  the  joint  rivers  and  harbors  committee  of 
Mobile  was  permitted,  by  authority  of  the  Secretary  of  War,  to  con- 
tinue the  snag  boat  Deinopolis  in  conmiission  on  the  work  of  removing 
obstructions  from  the  channel  at  its  own  expense,  without  the  plant 
passing  out  of  the  possession  of  an  a^ent  of  the  United  States.  This 
use  of  the  snag  boat  was  continued  until  March  31, 1902,  when  the  chan- 
nel was  reported  as  being  free  from  such  obstructions. 

The  river  and  harbor  act  approved  June  13,  1902,  made  the  follow- 
ing provision  for  continuing  the  improvement  of  Mobile  Harbor: 

Improving  harbor  at  Mobile,  Alabama:  Continuing  improvement,  three  hundred 
thousand  dollars:  Provided,  That  a  contract  or  contracts  may  be  entered  into  by  the 
Secretary  of  War  for  such  materials  and  work  as  may  be  necessary,  with  the  view  ol 
ultimately  securing  a  channel  twenty-three  feet  deep  and  one  hundred  feet  wide  aft 
the  bottom,  with  appropriate  side  slopes,  to  be  paid  for  as  appropriations  may  from 
time  to  time  be  made  by  law,  not  to  exceed  in  the  aggregate  two  hundred  thousand 
dollars,  exclusive  of  the  amount  herein  and  heretofore  appropriated,  of  which  amount 
herein  appropriated  ten  thousand  dollars,  or  so  much  thereof  as  mav  be  neoessary, 
may,  in  the  discretion  of  the  Secretary  of  War,  be  used  in  the  removal  of  deadh^ds, 
simken  logs,  and  other  obstructions  arising  from  the  winter  and  spring  freshets  on 
the  rivers  entering  into  Mobile  Bay:  Pr&iided  further ^  That  of  tnis  appropriation 
the  Secretar>^  of  War  may,  in  his  discretion,  expend  a  sum  not  to  exceed  fifty  thou- 
sand dollars  in  deepening  and  widening  the  channel  through  the  outer  bar  near.  Fort 
Morgan. 

The  provision  contained  in  this  act  for  commencing  the  work  of 
widening  and  deepening  the  channel  through  the  outer  bar  near  Fort 
Morgan  modifies  the  existing  project  for  the  improvement  of  Mobile 
Harbor  so  as  to  include  the  execution  of  the  outer-bar  work.  A  proj- 
ect for  the  expenditure  of  the  appropriations  made  in  this  act  wul  be 
submitted  early  in  the  coming  fiscal  year. 

In  the  latter  part  of  April,  1902,  a  detailed  survey,  including  trian- 
gulation,  to  determine  the  present  condition  of  the  ship  channel  within 
the  limits  of  the  project  was  commenced.  This  survey  is  still  in 
progress. 

Mcmey  statement, 

July  1,  1901,  balance  unexpended $4,111.34 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  1902  . .  300, 000. 00 

304,  111.  34 
June  30,  1902,  amount  expended  during  fiscal  year 3, 766. 73 

July  1,  1902,  balance  unexpended 300,354.61 

July  1,  1902,  outstanding  liabilities 215.00 

July  1,  1902,  balance  available 300,139.61 

Amount  (estimated)  required  for  completion  of  existing  project 740, 000. 00 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  ending  June  30, 
1904,  in  addition  to  the  balance  unexpended  July  1,  1902: 

For  works  of  improvement 1540, 000. 00 

For  maintenance  of  improvement 60, 000. 00 

600,000.00 

Submitted  in  compliance  with  requirementn  (»f  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harlwr  act  of  1899. 
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APPROPRIATIONS. 

By  act  of — 

May  20,  1826 $10,000.00 

March  2,.  1829 20,000.00 

Jane  24,  1834 10,000.00 

March  3,  1835 17,95)7.60 

March  3, 1837 50,000.00 

July  7,  1838 50,000.00 

August  3,  1862 60,000.00 

$207  997  60 

March3,  1867  (relief  claim) 2oi833!o8 

July  11, 1870 50,000.00 

March  3,  1871 50,000.00 

June  10,  1872 75,000.00 

March  3,  1873 100,000.00 

June  23,  1874 100,000.00 

March  3,  1876 26,000.00 

401, 000. 00 

June  18,  1878  (survey) 10, 000. 00 

March  3,  1879 100,000.00 

June  14,  1880 125,000.00 

March3,  1881 100,000.00 

August  2,  1882 125,000.00 

July  6,  1884 200,000.00 

August  6,  1886 90,000.00 

750, 000. 00 

August  11,  1888 250,000.00 

September  19,  1890 350,000.00 

July  13,  1892 212,500.00 

March  3,  1893 500,000.00 

August  18,  1894 390,000.00 

March  2,  1896 291,300.00 

March  16,  1896 160,000.00 

June  3, 1896  (maintenance) 60, 000. 00 

June4,  1897  (maintenance) 25,000.00 

July  1,  1898  (maintenance) 30, 000. 00 

2, 268, 800. 00 

March  3,  1899... 100,000.00 

June  6,  1900 500,000.00 

June  13,  1902 300,000.00 

900, 000. 00 

Total 4,548,630.68 


COMMERCIAL  STATISTICS. 

[Statiitlcs  fnmiBhed  bv  the  United  States  cu8tom-hoiise,  Mobile,  Ala.,  showing  the  biifdnew  of  the 

port  of  Mobile  for  the  calendar  year  ending  December  81, 1901.]    • 

Exports $11,893,116 

Imports "2,989,018 

Total 14,882,134 


Vessels. 

Entered,  1901.              (Ueared,  1901. 

1 

Number. 

749 
61 

Tons,  b 

.'S32,676 
58,104 

NunibcT. 

Tons,  h 

Forei£ii 

729 

84 

514  211 

OoMtwiae - 

78,810 

Total 

810 

590,780 

813 

593,021 

o  Valuation  at  point  of  shipment. 


bR^rifltored  net  tonnage. 
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fbreijpi  commerce. 

The  followii^  statement  concerning  the  foreign  commerce  of  tlie  port  of  Mobile 
for  the  calendar  year  endii^  December  31, 1901,  naa  been  compiled  from  the  records 
of  the  United  Statee  custom-house  and  from  the  reports  of  ehippere,  con  ' 


Articl™. 

i«n- 

TOIIB. 

Valnr. 

M.S7I 
3,616 

a),06s 

•"SB 

li 

103,378 

S.JW,W 

ffiS 

a76B 

.,5SS 

l,t74,M 

an,  7% 

"'■»"' 

The  following  lines  of  steamBhim  operate  between  Mobile,  Aia.,  and  forragn  portK 
[Tnited  Fruit  Company,  Central  American  ports. 
Orr  &  Laubenheimer  Steamehin  Company,  Central  American  ports. 
Camors-McCkinnell  Steamship  Company,  (Antral  American  porta. 
John  B.  Cefalu  &  Co.,  Central  American  ports. 
Munson  Line.  Cuban  ports. 

Atlantic  and  Mexican  Gulf  Steamahlp  Company,  Mexican  porta. 
International  Steamahiji  Company,  all  porta. 
Mobile  Transatlantic  Line,  English  ana  German  ports. 

No  changes  have  occurred  in  the  past  year  in  the  number  of  steamahip  lineB 
operatii^  from  the  port  of  Mobile. 

Cbaslwae  and  domeetic  commtrce. 

The  following  statement  concerning  the  c«a8twise  an<l  domestic  commerce  of  the 
port  of  Mobile  for  the  calendar  j;ear  endinc  December  31,  1901,  has  been  compiled 

from  the  records  nl  shippers,  consignees,  and  carriers: 


ArLiclL-a 

1901. 

T0118. 

Xtiat. 

Aaa.viHO. 

■.as 

i 

767 

I5:S 

641.372 

ii,Ke.» 
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Comparative  statement  of  the  number  and  draft  of  vemehi  passing  up  and  down  the  dredged 
ch/amndfor  the  calendar  years  ending  December  31^  1900  and  1901, 

[Compiled  from  the  books  of  the  harbor  master  at  Mobile,  Ala.] 


Steamships. 

Square-rigged  vessels. 

DlBft 

Up.                    Down. 

Up. 

Down. 

1900. 

1901.        1900.        1901. 

852          165          189 

156            84  1          71 

44          105  1          89 

8            44  1          57 

2            25  ,          36 

37            27 

6            29            21 
2            26            28 
1           :m  1         31 
1            21  1          11 
13            12 

1900. 

71 

33 

29 

13 

2 

2 

2 

3 

1901. 

63 
30 
25 
15 

1900. 

is* 

11 

1901. 

Lem  than  18  feet 

831 

114 

66 

23 

12 

14 

8 

9 

5 

1 

2 

IS  to  14  feet 

2 

14  to  16  feet 

6 

15  to  16  feet 

13 

16  to  17  feet 

4              8 

8 

17  to  18  feet 

i* 

4 
18 
18 
24 
36 
23 

9 

18  to  19  feet 

19 

19  to  20  feet 

8 

20  to  21' feet 

18 

21  to  22  feet 

31 

22 to 28  feet 

22 

Tot^l 

583 

572          583  .        572 

155 

138  i        155 

138 

Schooners  and  sea-going  t>arge.<i. 

Total. 

Up. 

Do^ 

kvn. 
1901. 

U 

p. 
1901. 

Down. 

1900. 

1901. 
155 

1900. 
100 

1900. 

1900. 
265 

1901. 

Le«  than  13  feet 

184 

97 

586 

148 

96 

37 

15 

16 

11 

14 

5 

1 

570 

188 

70 

9' 

3 
2 

1 

288 

18  to  14  feet 

1             2 

25            19 
29            11 
9  ,           2 
6              5 
4            25 
6              4 

109 

147 

64 

39 

92 

14  to  16  feet 

1 
4 

96 

15  to  16  feet 

1 

72 

16  to  17  feet 

1  1           1 

4Q 

17  to  18  feet 

45             Ai 

18  to  19  feet 

1  2 

2  1 

53 
46 
64 
60 
36 

44 

19  to  20  feet 

2 

6 

11 
2 

47 

20to21fett.^ 

1 

51 

21  to  22  feet 

3              1 

1 

43 

22  to  28  feet 

34 

! 

1 

; 

TotbX 

190           167 

190  1        167 

928 

877 

928 

877 

Tcmnage  of  vessels  entered  and  cleared  at  the  five  leading  Gulf  ports,  years  ended  June  30, 

1890,  1896,  and  1900. 

[From  the  report  of  the  Isthmian  Canal  Commission.] 


Fort 


Port  Tampa. 
Pwwaeala... 
MobUe. ...'.. 
New  Orleans 
GalTeaton... 

Total.. 


1890. 


9,080 

815,778 

254,012 

2,035,072 

343,575 


1895. 


174,466 
703,380 
532,399 
1,997,769 
767, 629 


3,467,517       4,175,643 


Gain  in  5 
years. 


165,376 

•i78,386 

(«) 
424,054 


718,126 


1900. 


208,595 
1,115,382 
1,054,471 
3,395,442 
1.538,300 


7,312,190 


Gain  in  10 
years. 


199,615 

299,604 

800,459 

1,360,370 

1,194,725 


8,864,673 


Gain  in  10 
years. 


Percent. 

2,197.80 

86.78 

816. 18 

66.86 

347.73 


111.49 


«  Decrease. 


S  2. 


IMPROVEMENT  OF   BLACK    WARRIOR  RIVER  FROM  TUSCALOOSA  TO 

DANIELS  CREEK. 

An  account  of  this  work  is  printed  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1897,  page  1667.  The  improvement  is  based 
on  the  rejxort  of  a  Board  of  Engineers  published  in  the  Annual  Report 
of  the  Chief  of  Engineers  tor  1887,  page  1302. 
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WORK  OF  THE  PAST  YEAR. 

Operations  consisted  principally  in  contract  work  on  Lock  4.  Fair 
progress  was  made  for  the  force  employed,  but  the  latter  was  inade- 
quate for  economical  prosecution  of  tne  work,  only  one  gan^  of  masons 
and  small  forces  of  quarrymen  and  stonecutters  being  em^oyed  most 
of  the  time.  The  building  of  the  bank  wall  of  lock  was  continued 
until  January,  when  it  was  discontinued  owing  to  prevailing  high 
water.  The  building  of  the  river  wall  of  lock  was  then  resumed  witii 
a  floating  derrick  and  continued,  with  occasional  flood  interruptions, 
until  May.  It  was  discontinued  in  May  in  order  that  construction  or 
the  abutment  and  abutment  end  of  dam  might  be  resumed.  This  work 
has  since  been  prosecuted  under  very  favorable  conditions  of  weather 
and  river.  During  May  work  was  begun  on  a  150-foot  section  of 
cofferdam  for  the  lock  end  of  the  dam.  It  is  completed  above  low 
water  and  has  been  pumped  out;  excavation  for  the  dam  foundations 
is  in  progress. 

WORK    ACCOMPLISHED. 

The  following  work  has  been  done  by  the  contractors  on  Lock  4: 

Jvly  Ij  1901,  to  June  SO,  1902,  inclusive. 

Quoins cubic  yards..  34 

Coping do....  22 

Pomt^-face  masonry do....  869 

Rock-face  masonry do. 491 

Rubble  masonry do....  3, 447 

Dry  rubble  masonry do.  - .  ^       728 

Excavation do..*..  3, 624 

Rock  excavation do....  755 

Embankment do. ...  146 

Stone  filling do 168 

Bolt  holes linear  feet. .  6 

Framed  timber feet  B.  M . .  2, 040 

Sheathing do 24,660 

Sheathing  used  again do 2, 148 

Total  to  and  including  June  SO,  1902, 

Quoins cubic  yards . .  88 

Coping d'- 22 

Pointed-face  masonry do 1, 996 

Rock-face  masonry do....  1, 158 

Rubble  masonry do 6, 839 

Dry  rubble  masonry do 1, 152 

Excavation do 7, 405 

Rock  excavation do 1, 107 

Embankment do 145 

Stone  filling do 338 

Bolt  holes linear  feet..  38 

Framed  timber feetB.M..  13,319 

Sheathing do 25,964 

Sheathing  used  again do. ...  2, 148 

Grubbing  and  clearing per  cent..  60 

GATES  AND  IRONS. 

Gates,  valves,  and  special  irons  for  Lock  4  have  been  built  at  the 
Tuscaloosa  shops,  where  the  gates  and  valves  are  still  stored.  Most 
of  the  special  irons  have  been  delivered  at  the  lock  site,  and  are  being 


APPENDIX  8 — ^BEPOBT  OF  OAPTAIK  COSBY.       1287 

built  into  place  by  the  contractors  as  the  work  proceeds.     It  is  not 
probable  that  the  gates  will  be  erected  before  the  summer  of  1903. 

NAVIGATION  AND  COMMERCE. 

The  bulk  of  the  traffic  on  this  part  of  the  river  passes  through  Locks 
1,  2,  and  8,  and  is  given  in  detail  in  the  report  on  "Operating  and 
care  of  locks  and  dams  on  Black  Warrior  River,  Alabama. "  In  addition 
to  this  there  is  a  small  traffic  in  coal  and  timber  on  the  pool  above  Lock 
3, 'statistics  of  which  are  not  available.  A  large  development  of  traffic 
is  hardly  to  be  expected  until  the  river  is  opened  below. 

TTie  river  and  harbor  act  approved  June  13,  1902,  provides  for  the 
transfer  of  $14,000  of  the  unexpended  balance  of  appropriations  made 
for  the  Warrior  River  to  the  work  of  completing  Lock  4,  Black  War- 
rior River.  The  same  act  also  provides  for  a  survey  for  the  location 
of  sites  for  Locks  5  and  6  on  this  stream  and  extends  the  upper  limit 
of  the  improvement  to  the  junction  of  the  Mulberry  and  Locust  Forks 
of  the  Black  Warrior  River,  46i  miles  above  Tuscaloosa. 

Money  statetnent. 

July  1,  1901,  balance  unexpended $131,640.08 

Amount  transferred  by  river  and  harbor  act  approved  June  13, 1902,  from 
appropriation  for  Locks  4,  5,  and  6,  Warrior  River,  Ala 14, 000. 00 

145, 640. 08 
June  30,  1902,  amount  expended  during  fi»cal  year 52, 249. 24 

July  1,  1902,  balance  unexpended 93,390.84 

July  1,  1902,  outstanding  liabilities 15,500.00 

July  1,  1902,  balance  available 77,890.84 


July  1,  1902,  amount  covered  by  uncompleted  contracts 58, 382. 17 

Amount  (estimated)  required  for  completion  of  existing  project Indefinite. 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1904,  in  addition  to  the  balance  unexpended  July  1,  1902 200, 000. 00 

Sobmitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 


APPROPRIATIONS. 


By  act  of —  By  act  of — 

Julys,  1884 $60,000  March3,1901 53,676 


August  1, 1886 56, 250  j  Amount  transferred  from  unex- 

August  11, 1888 100, 000        pended  balance  of  appropria- 

September  19, 1890 150, 000  .      tions   for  Warrior   River  by 

July  13,1892 200,000 

August  18, 1894 37,500 

June  3, 1896 10,000 

March  3, 1899 50,000 

June  6, 1900 86,824 


act  of- 
June  13,1902 14,000 


Total 808,250 


CONTRACT   IN   FORCE. 


With  Willard  &  CJomwell,  dated  September  28,  1899,  approved  by  the  Chief  of 
Engineers  November  2,  1899,  for  the  construction  of  Lock  and  Dam  No.  4,  Black 
Warrior  River,  Alabama,  for  $163,348.  Work  commenced  November  20,  1899:  con- 
tinmng  contract;  to  be  completed  by  December  31,  1902,  the  time  of  completion 
having  been  extended  one  year. 
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LOCK  AND   DAM   NO.  4,  BI^CK  WARRIOR  RIVER,  ALABAMA^ 

[Printed  in  House  Doc.  No.  289,  Fifty-seventh  Congress,  first  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  December  20^  1901, 

Sir:  The  river  and  harbor  act  of  March  3,  1899,  authorized  the 
improvement  of  Black  Warrior  River,  Alabama,  by  the  construction 
of  Lock  and  Dam  No.  4,  at  a  cost  not  to  exceed  $190,500.  The  work 
of  construction,  which  has  been  proceeding  under  contract,  shows  that 
the  amount  of  rock  excavation  and  the  volume  of  masonry  necessary 
for  the  completion  of  the  lock  and  dam  will  be  greater  than  was  antici- 
pated when  the  estimate  was  first  made.  The  district  engineer  officer 
estimates  that  the  additional  sum  of  $14,000  will  be  needed  to  com- 
plete the  structure. 

In  the  said  act  Congress  also  provided  for  the  improvement  of  War- 
rior and  Tombigbee  rivers  by  the  construction  of  three  locks  and 
dams,  numbered  4,  5,  and  6.  Careful  study  of  the  cost  of  completing 
these  locks  and  dams,  work  on  which  is  now  in  progress  under  con- 
tract, shows  that  they  can  be  completed  for  a  sum  $14,000  less  than 
was  originally  estimated  and  proviaed  for  by  Congress. 

The  transfer  of  $14,000  from  the  appropriation  for  improving  War- 
rior and  Tombigbee  rivers  to  the  work  of  improving  Black  Warrior 
River  is  desirable  in  the  public  interest,  and  I  have  the  honor  to  recom- 
mend that  the  papers  be  transmitted  to  the  Speaker  of  the  House  of 
Representatives  for  the  information  of  the  Committee  on  Rivers  and 
Harbors. 

Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
Brig,  Gen.^  Chief  of  Engineers^ 

tj.  S,  Army. 
Hon.  Elihu  Root, 

Secretary  of  War. 


report  of  CAPT.  spencer  COSBY,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

Mobile.,  Ala..,  November  26.,  1901. 

General:  I  have  the  honor  to  submit  the  following  estimate  of  the 
total  cost  of  completing  the  construction  of  Lock  and  Dam  No.  4, 
Black  Warrior  River,  Alabama,  work  on  which  is  now  proceeding 
under  contract  with  Willard  &  Corn  well,  dated  September  28,  1899: 

Lock  and  dam,  contract  with  Willard  &  Com  well  (estimated ) $166, 260 

Lock  tender's  house,  contract  with  George  T.  Eckert 1, 400 

Engineering  to  October  1,  1901 7,600 

Gates,  valves,  and  irons  to  October  1,  1901 S,  400 

Mobile  ofl&ce  expenses  to  October  1,  1901 3, 000 

Engineering,  October  1,  1901,  to  December  31,  1902,  $6,000,  less  $1,500  paid 

by  contractors,  September  1,  1902,  to  December  31,  1902  (estimated)  ...  4,500 

Completion  of  gates,  valves,  and  irons  (estimated) 4, 000 

Mobile  office  expenses,  October  1,  1901,  to  December  31, 1902  (estimated) .  1, 800 

Additional  biiiloings  ^estimated) 3, 000 

Incidentals  (estimatea) 4, 540 

Total 204,500 
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The  total  appropriation  for  this  work  is  $190,500,  leaving  an  esti- 
Doated  deficiency  of  $14,000.  One  reason  for  the  existence  of  this 
deficiency  is  that  the  depth  of  rock  excavation  under  the  lock  walls 
has  proved  greater  than  was  anticipated,  and  this  has  increased  both 
the  amount  of  rock  excavation  and  the  volume  of  masonry. 

Careful  estimates  have  just  been  made  of  the  cost  of  completing  Locks 
and  Dams  Nos.  4,  5,  and  6,  Warrior  River,  work  on  which  is  now  in 

? regress  under  contract  with  Messrs.  Christie,  Lowe  &  Heyworth. 
'hese  estimates  show  that  the  amount  appropriated  for  Locks  4, 5,  and 
6  wiU  be  more  than  sufficient  to  complete  tnem,  and  that  $14,000  can 
be  safely  spared  from  the  appropriation. 

I  therefore  have  the  honor  to  recommend  that  Congress  be  asked  to 
auliiorize  the  transfer  of  not  exceeding  $14,000,  appropriated  for 
''Improving  Warrior  and  Tombigbee  rivers,  Alabama,"  to  the  work 
of  ''Improving  Black  Warrior  Kiver,  Alabama,  from  Tuscaloosa  to 
Daniels  Creek."' 

Very  respectfully,  your  obedient  servant, 

Spencer  Cosby, 
Captain^  Corps  of  Engmeers. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineern^  U,  S.  A. 
(Through  the  Division  Engineer).    ' 

[First  indorsement.] 

OrncE  Division  Engineer,  Gulf  Division, 

New  Orlecms^  La. ,  November  27^  1901. 

Respectfully  forwarded  to  the  Chief  of  Engineers,  United  States 
Army,  concurring  in  the  reconamendation  of  Captain  Cosby. 

H.  M.  Adams, 
Lieut.  Col.^  Corps  of  Engineers^ 

Dimsion  Engvneer. 


S3. 

IMPROVEMENT  OF  WARRIOR  AND  TOMBIGBEE  RIVERS,  ALABAMA 

AND  MISSISSIPPI. 

This  system  of  rivers  forms  the  highway  for  the  coal  coming  down 
the  Black  Warrior  River,  as  well  as  the  natural  communication  for 
that  part  of  western  Alabama  and  eastern  Mississippi  that  lies  con- 
tiguous to  the  Upper  Tombigbee. 

The  work  done  on  this  system  has  heretofore  been  divided  into  sec- 
tions, as  follows: 

(d)  Warrior  River,  from  the  mouth  to  Tuscaloosa,  a  distance  of  130^ 
miles. 

(J)  Tombigbee  River,  from  mouth  to  Demopolis,  a  distance  of  185 
miles. 

{c)  Tombigbee  River,  from  Demopolis,  Ala.,  to  Columbus,  Miss.,  a 
distance  of  156  miles. 

id)  Tombigbee  River,  from  Columbus  to  Fulton,  a  distance  of  144 
miles. 

{e)  Tombigbee  River,  from  Fulton  to  Walkers  Bridge,  a  distance  of 
40  miles. 
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The  approved  projects  oo  sections  a,  &,  and  c  propose  the  use  of  locke 
and  dams;  on  d  and  e  only  snagging  and  temporary  work  in  the  way 
of  dikes,  etc.,  are  proposed. 

To  maintain  navigation  on  these  rivers  it  will  be  necessary  to  keep 
up  the  removal  of  the  snags  and  obstructions  which  accumulate  annually, 
and  also  to  dredge  some  sand  and  gravel  from  localities  in  the  river 
which  have  shoaled  since  the  suspension  of  operations  for  improve- 
ment. 

{a)  WARKIOB  RrVEB,  ALABAMA. 
PLAM   OF   IMPROVEMBNT, 

To  afford  a  channel  for  hai^s  of  6  feet  draft  from  Tuscaloosa,  Ala., 
to  the  junction  with  the  Tombigbee  River  near  Demopolis,  Ala.,  adis- 
tance  of  130i  miles,  by  construction  of  locks  and  dams,  dredging  in 
pools,  revetting  banks,  and  removal  of  snags,  overhanging  trees,  and 
similar  obstructions  to  navigation. 

WORK   OF   THE   PAST  TEAR. 

Operations  were  largely  confined  to  contract  work  on  Locks  4,  5, 
and  6.  A  large  rise  in  August  and  smaller  ones  in  September  and 
October,  together  with  malarial  sickness,  greatly  retarded  the  woi^ 
In  spite  of  these  difficulties  constmction  was  prosecuted  vigorously 
until  the  middle  of  December,  when  winter  floods  set  in  and  caused 
suspension  of  active  construction.  At  this  time  piie  foundations  were 
completed  for  the  three  locks  and  were  partly  driven  for  the  dams  and 
abutments.  About  26  per  cent  of  the  concrete  for  lock  walls  wu 
placed  at  Lock  4,  about  69  per  cent  at  Lock  5,  and  about  88  per  cent 
at  Lot-k  6. 

During  the  winter  the  contractors  re-opened  their  quarry  near 
Tuscaloosa,  leased  a  towboat,  and  delivered  by  water  3,598  cubic  yards 
of  stone  at  Lock  5  and  ^,75^  cubic  yards  at  Lock  6.  This  stone  is  to 
be  used  for  filling  the  dams  and  riprapping  the  banks.  Coal  and  other 
supplies  were  delivered  in  the  same  manner  until  about  May  1. 

E^rly  in  May  active  construction  was  resumed  on  the,  three  locks, 
and  has  been  rapidly  prosecuted  since  under  very  favorable  conditi<His 
as  to  weather  and  nver  stages. 

WORK  ACCOMPLISHED. 

The  following  work  has  been  done  by  the  contractors: 

Jtdy  1,  1901,  to  June  30,  1: 
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Total  to  and  including  June  30,  1902. 


GoDcrete cubic  yards.. 

Excavation do 

Gravel  filling'. do.... 

Miter  aillfl feetB.M.. 

Floor  timber do 

Sbeathinff do 

Sheet  piling do 

Foandatlon  piles linear  ft'ct. . 

Foundation  piles  cut  off do 

Drain  pipe do i 

Orubbmg and  clearing per  cent..! 


Look  4. 
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166 
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Lock  5.  '  Lock  6. 


10,008 

47,079 

836 

3,690 

42,727 


10.893 

59,777 

696 
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115,679 


293,151 

88,807 

17,147 
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95 


PRESENT   CONDITION   OF   WORK. 

At  Lock  4  about  46  per  cent  of  concrete  for  lock  walls  is  placed, 
about  41  per  cent  of  pile  foundations  for  abutment  are  driven,  and 
practically  no  work  has  been  done  on  the  dam.  About  21  per  cent  of 
lock-floor  timber  is  placed.  Total  contract  work  is  about  65  per  cent 
completed. 

At  Lock  5  the  lock  walls  are  about  98  per  cent  finished,  lock  floor 
is  about  38  per  cent  placed,  abutment  pile  foundations  are  finished, 
and  pile  foundations  for  dam  are  about  71  per  cent  completed.  Total 
contract  is  about  71  per  cent  completed. 

At  Lock  6  the  lock  walls  and  floor  are  finished,  abutment  concrete 
is  about  73  per  cent  placed,  and  pile  foundations  for  dam  are  about 
74  per  cent  completed.  Total  contract  work  is  about  83^  per  cent 
completed* 

GATES  AND  IRONS. 

Grates,  valves,  and  special  irons  for  Locks  4,  6,  and  6  have  been 
built  at  the  Tuscaloo-sa  shops  and  delivered  at  the  lock  sites,  the 
D.  S.  steamer  Tomhighee  delivering  the  gates  during  April,  1902.  The 
valves  and  irons  are  being  built  into  place  by  the  contractors  as  the 
work  proceeds.  It  is  proposed  to  erect  the  gates  by  hired  labor 
during  the  remainder  of  1902,  beginning  in  July  and  finishing  consec- 
utivelv  at  Locks  6,  5,  and  4,  the  work  being  done  as  far  as  practicable 
at  onch  lock  before  the  construction  of  the  dams  raises  the  water  suffi- 
cieiitlv  to  interfere. 

LOCKS   1,  2,  AND  3. 

Surveys  and  borings  for  these  locks  were  completed  and  the  sites 
located  during  1900.  Work  on  the  detailed  plans  and  specifications  is 
well  advanced,  and  it  is  proposed  to  arrange  as  soon  as  practicable  for 
their  construction  under  contract.  These  three  locks,  with  Locks  4, 
5,  and  6,  now  building,  will  complete  the  Warrior  system. 

NAVIGATION  AND  COMMERCE. 

The  principal  traffic  on  the  upper  part  of  the  stream  during  the  year 
consisted  of  materials  for  construction  of  Locks  4,  5,  and  6,  and  the 
buJk  of  this  is  included  in  the  traffic  of  5,090  tons  through  Lock  1, 
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Black  Warrior  River,  given  in  detail  in  the  report  on  "Operating  and 
care  of  locks  and  dams  on  Black  Warrior  River,  Alabama."  In  addi- 
tion to  this,  steamboats  from  Mobile  made  occasional  trips,  carrying 
cotton  and  plantation  supplies,  and  there  was  considerable  rafting  of 
logs  to  mills  in  Demopolis,  no  statistics  of  which  are  available.  A  large 
development  of  traffic  is  hardly  to  be  expected  until  the  lock  system  is 
completed. 

Tne  river  and  harbor  act  approved  June  13.  1902,  contains  the 
following: 

Improving  the  Black  Warrior,  the  Warrior,  and  the  Tombigbee  rivers,  Alabama: 
Continuing  improvement  with  a  view  to  securing  a  navigable  depth  of  6  feet  in  said 
rivers  from  Mobile  to  Mulberry  and  Locust  forks  in  said  Black  Warrior  River, 
$374,000:  Ptovidedy  That  a  contract -or  contracts  may  be  entered  into  by  the  Secre- 
tary of  War  for  such  materials  and  work  as  may  be  necessary  for  constructing  locks 
and  dams  1,  2,  and  3,  in  the  Tombigbee  and  Warrior  rivers,  to  be  paid  for  as  appro- 
priations may  from  time  to  time  be  made  by  law,  not  to  exceed  in  the  a^r^ate 
1500,000,  exclusive  of  the  amounts  herein  and  heretofore  appropriated:  Inrowied 
farther,  That  $10,000  of  the  amounts  herein  or  heretofore  appropriated  for  said  proj- 
ect may,  in  the  discretion  of  the  Secretary  of  War,  be  expended  for  continuing 
improvement  and  for  maintenance  on  said  river  from  Tuscaloosa  to  Demopolis;  and 
the  Secretary  of  War  is  authorized  and  directed  to  cause  a  survey  to  be  made  to 
determine  the  location  of  the  necessary  lock  sites  in  Tombigbee  River  between 
Demopolis  and  McGrews  shoals,  and  of  locks  5  and  6  in  the  Slack  Warrior.  An 
unexpended  balance  of  $14,000  remaining  from  the  appropriation  heretofore  made 
for  the  construction  of  locks  and  dams  numbered  4,  5,  and  6,  on  the  Warrior  River, 
is  hereby  transferred  to  be  expended  for  the  improvement  of  Black  Warrior  River 
in  the  completion  of  lock  numbered  4. 

A  project  for  the  expenditure  of  the  funds  above  appropriated  will 
be  submitted  early  in  the  coming  fiscal  year." 

Money  statement. 

July,  1901,  balance  unexpended $477, 009. 55 

Amount  transferred  to  Black  Warrior  River,  Alabama,  by  river  and  har- 
bor act  approved  June  13,  1902 14,000.00 

463,009.55 
Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902. .  374, 000. 00 

837, 009. 55 
June  30,  1902,  amount  expended  during  fiscal  year 189, 916. 88 

July  1,  1902,  balance  imexpended 647,092.67 

July  1, 1902,  outstanding  liabilities 67,000.00 

July  1,  1902,  balance  available 680,092.67 

July  1,  1902,  amount  covered  by  uncompleted  contracts 154, 029. 00 


Amount  (estimated)  required  for  completion  of  existing  project 500,000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1904,  in  addition  to  the  balance  unexpended  July  1,  1902: 

For  works  of  improvement $500,000.00 

For  maintenance  of  improvement 20, 000. 00 

520, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


oA  map  of  a  portion  of  Alabama  showine  the  projected  systeni  of  improvement  of 
Mobile,  Tombigbee,  Warrior,  and  Black  Warrior  rivers  accompanies  this  report. 
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APPROPRIATIONS. 

For  Warrior  and  Tombigbee  rivers: 
By  actof— 

March  3, 1876 $25,000.00 

AngoatW,  1876 15,000.00 

June  18, 1878 28,000.00 

March  3,  1879 20,000.00 

For  Warrior  River: 
By  act  of — 

June  14,  1880 20,000.00 

March  3,  1881 10,622.00 

Aaj5n8t2,  1882 10,000.00 

Julys,  1884 12,000.00 

Augusts,  1886 18,750.00 

Aii^UBtll,  1888 18,000.00 

September  19,  1890 45,000.00 

July  13,  1892 75,000.00 

August  18,  1894 40,000.00 

Junes,  1896.... 70,000.00 

March  3,  1899 220,000.00 

June6,  1900 200,000.00 

March  3,  1901 240,000.00 

Allotted  from  emergency  act  of  June  6,  1900 $4,000.00 

Less  unexpended  l^lance  of  above  allotment  tumod  back 

into  the  Treasury 308.76 

3  QiQi^  24 

By  act  of  June  13,  1902 374*OOo!oO 

Total 1,445,063.24 

Less  amount  transferred  to  improvement  Black  Warrior  River  by  act 

of  June  13,  1902 14,000.00 

1, 431, 063. 24 


CONTRACTS   IN   FORCE. 

With  Christie,  Lowe  &  Heyworth,  dated  February  19, 1900,  approved  by  the  Chief 
of  Engineers  March  10, 1900,  for  the  construction  of  locks  and  Dams  Nos.  4,  5,  and  6, 
Warrior  River,  Alabama,  for  $149,454.40,  $132,135.40,  and  $135,640.40,  respectively. 
Work  commenced  Apjril  5,  1900;  continuing  contract;  to  be  completed  December  31, 
1903,  time  of  completion  having  been  extended  two  years. 

Supplement^Ed  contract  with  Christie,  Lowe  &  Hev worth,  dated  April  29,  1902, 
approved  by  the  Chief  of  Engineers  May  22,  1902,  for  increase  in  materials  to  be 
fomished  in  the  construction  of  Locks  and  Dams  Nos.  4,  5,  and  6,  Warrior  River, 
Alabama,  and  for  the  increase  in  price  of  excavation  at  Lock  No.  5. 


LOCKS   AND   DAMS   NOS.  1,  2,  AND   3,  WARRIOR  AND  TOMBIGBEE   RIVERS. 

[Printed  in  House  Doc.  No.  166,  Fifty-seventh  Ck)ngre8s.  first  session.] 

* 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  December  W^  1901, 

Sir:  The  emergency  river  and  harbor  act  of  June  6,  1900,  pro- 
vided for  a  survey  of  Warrior  and  Tombigbee  rivers,  in  the  State  of 
Alabama,  with  a  view  t/O  the  construction  of  locks  and  dams  num- 
bered one,  two,  and  three,  between  the  mouth  of  said  rivers  and  Tus- 
caloosa. 
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The  report  on  this  survey  was  made  by  Maj.  W.  T,  Rossell,  Om™  of 
Ungineer^,  under  date  of  December  4, 1900,  and  was  printed  as  House 
Doc.  No,  178,  Fifty-sixth  Congress,  second  session.  In  this  report 
it  was  estimated  that  the  three  locks  and  dams  could  be  constructed 
for  $760,000.  This  estimate,  however,  was  made  before  the  detailed 
surveys  were  entirely  completed,  in  order  that  thft  matter  have  the 
consideration  of  Congress  at  the  last  session. 

The  completion  of  the  surveys  and  borings  and  the  experience  gained 
during  the  past  year  in  lock  and  dam  construction  in  the  vicinity  show 
that  a  larger  amount  of  work  than  was  originally  contemplated  must 
be  provided  for,  and  the  officer  at  present  in  charge  of  the  district, 
after  careful  study,  estimates  that  the  three  locks  and  dams  will  cost 
S^74,000.  A  copy  of  his  report,  giving  the  details  of  his  estimate,  is 
herewith,  and  I  beg  to  recommend  that  it  be  transmitted  to  the  Speaker 
of  the  House  of  Representatives  for  the  information  of  the  Committee 
on  Rivers  and  Harbors. 

Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
Brig.  Gen.,  Chief  of  Erwineers., 

U.  S.  Army, 
Hon.  Elihu  Root, 

'Of  War. 


bbfort  of  capt.  8pencek  c08bt,  c0ep8  op  enginebhb. 

United  States  Engdjeeb  Office, 

Mobile.,  Ala. ,  DecenAer  ISy  1901. 

General:  I  have  the  honor  to  submit  herewith  revised  estimates, 
amounting  to  $874,000,  of  the  cost  of  constructing  Locks  and  Dams 
Nos.  1,  2,  and  3,  Warrior  River,  Alabama. 

1.  The  present  approved  estimate  of  $760,000  for  this  work,  sub- 
mitted by  Major  Rossell,  in  report  dated  December  4, 1900j  aod  printed 
in  Houae  Doc.  No.  178,  Fifty-sixth  Congress,  second  session,  waa  pre- 
pared before  the  surveys  were  entirely  completed.  The  completion  of 
the  surveys  and  borings  has  shown  a  much  larger  amount  of  excavation 
to  be  necessary  than  was  expected.  The  experience  of  the  contractors 
in  building  Locks  and  Dams  Nos.  4,  5,  and  6  in  the  same  river  during 
the  past  two  seasons  has  shown  the  many  difficulties  and  obstadea  to 
be  encountered,  and  that  special  precaution  should  be  taken  to  meet 
them.  In  view  of  these  facts,  and  of  the  possibility  that  Congress  may 
at  this  .session  make  an  appropriation  for  this  work,  it  has  been  deemed 
advisable  to  revise  the  estimates  of  the  cost  of  Locks  and  Dams  Kob.  1, 
2,  and  3.     These  estimates  are  as  follows: 
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i 

277,590 

B3!,000 

OUI   1                 1           .. 

12,000 
13fi,000 

4,000 

106.000 
06,000 

4««!ooo 
4a;ooo 
6,ma 

»7,60 
.35 
1.00 

2,  so 

i.so 
3o!oa 

25,00 
«.0Q 
20.00 
40.00 
.30 

•!?S 

'■?S 

ffi;?^.;--"-"---::--;--''"-'^:: 

"■¥! 

"*?!! 

^000 

SXfTBO 



li,fl0o 

sifiOO 

196;000 
66,  VIM 

110,000 
50,000 

5SO,000 
»,0I1U 

eooo 

'MO 

»7.W 

.as 
1.00 
■j.w 

2.™ 

wioo 
ao.oo 

■24.00 
M.OO 
20-00 

to.  00 

.30 

:S 

seo,oao 

"5."- 

rS? 

ZO.HXI 

piir.™::::::;::;:::::;;::;;;::;;;:; 

II.  Si! 

' 

RECAPITULATION. 
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2.  Detailed  plans  for  the  locks  and  dams  are  to  be  prepared  during 
this  winter  ana  spring,  but  it  is  believed  that  these  will  not  show  very 
great  differences  from  the  quantities  of  materials  given  above.  The 
unit  prices  given  are  based  on  the  approximate  cost  of  the  work  at 
Locks  4,  5,  and  6,  and  similar  work  elsewhere.  It  is  believed  that 
if  necessity  arose  the  locks  and  dams  could  be  constructed  by  the 
United  States  with  hired  labor  within  the  amounts  estimated.  In  view 
of  the  many  known  difficulties  which  the  present  contractors  have  met 
with,  it  does  not  seem  probable  that  contracts  can  be  made  at  as  favor- 
able prices  for  the  new  locks  and  dams. 

Very  respectfully,  your  obedient  servant, 

Spencer  Cosby, 
Captain^  Corps  of  JEngineers. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers^  U,  S,  A, 
(Through  the  Division  Engineer.) 

[FirHt  indorsement.] 

Office  Division  Engineer,  Gulp  Division, 

Neio  Orleans^  La.^  December  i^,  1901. 

Respectfully  forwarded  to  the  Chief  of  Engineers,  United  States 
Army,  recommending  approval  of  the  within  estimates. 

H.  M.  Adams, 
Lieut,  CoL^  Corps  of  Engi/fieers^ 

Division  Engineer. 


(5)   TOMBIGBEE   RIVER   FROM  THE   MOUTH  TO  DEMOPOUS. 

During  the  past  fiscal  year  the  sum  of  $557.47,  the  balance  remain- 
ing from  the  regular  appropriation  for  this  improvement,  has  been 
expended  in  the  preservation  and  care  of  public  property. 

*  «  *  *  *  *  • 

A  survey  to  determine  the  location  of  the  necessary  lock  sites  on  the 
Tombigbee  River  between  Demopolis  and  McGrews  shoals  is  provided 
for  in  the  recent  river  and  harbor  act  in  the  appropriation  for  improv- 
ing the  Black  Warrior,  the  Warrior,  and  the  Tombigbee  nvers, 
Alabama. 

MoTU'ij  statement. 

July  1,  1901 ,  balance  unexpended $567.47 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  1902. . .    20,  ODD.  00 

20,557.47 
June  30, 1902,  amount  expended  during  fiscal  year 657. 47 

July  1, 1902,  balance  unexpended 20, 000.00 

Amount  (estimated)  required  for  completion  of  existing  project 600,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1004,  in  addition  to  the  balance  unexpended  July  1, 1902: 

For  works  of  improvement $250, 000. 00 

For  maintenance  of  improvement 30, 000. 00 

28o,ooaoo 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  Jane 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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APPROPRI ATI0N8. 

By  act  of — 

Septonber  19,  1890 $55,000.00 

July  13,  1892 125,000.00 

ADgUBtl8,  1894 75,000.00 

June  3, 1896 75,000.00 

March  3, 1899 50,000.00 

Janel3,1902« 20,000.00 

Allotted  from  emergency  act  of  Jane  6,  1900 $4,000.00 

LesB  unexpended  balance  of  above  allotment  turned  back  into 

the  Trefusnry 19.19 

3, 980. 81 

Total 403,980.81 


COMMERCIAL  OTATI8TICS   FOR  THE  CALENDAR   YEAR   ENDIN<}    DECEMBER  31,    1901. 


1901. 
ArtielcK.  ' 


TonH.         Value. 


Cotton 13,375  $2,  Ml, 260 

Grain 6,000  124.200 

Iron 40  1,000 

Logs  and  timber 125,000  750,000 

Hard  wood  and  cord  wood 40,000  :  120,000 

General meichandiac 36,000  i  360,000 


Total 220,415        3,896,450 


(c)   TOMBIGBEE    RIVER   FROM   DEMOFOIJS   TO   COLUMBUS. 

An  account  of  the  original  condition  of  this  section  of  the  river  is 
contained  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1896, 
page  1443,  and  a  descTiption  of  the  work  accomplished  prior  to  »Iune 
30,  1900,  is  contained  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1899,  page  1712. 

******* 

During  the  past  fiscal  year  no  work  toward  improving  this  section 
of  the  stream  has  been  accomplished,  expenditures  being  confined  to 
the  care  and  preservation  of  public  property.  In  May  and  June,  1902, 
under  authority  of  the  Chief  of  Engineers  dated  March  17,  1902,  the 
snag  boat  Demopolis  was  thoroughly  repaired  at  a  total  cost  of  about 
$1,800  to  fit  it  for  work  on  the  improvement. 

Money  fitateffumf. 

July  1, 1901,  balance  unexpended $16,107.27 

June  30, 190^2,  amount  expended  during  fiscal  year 3, 564. 16 

July  1, 1902,  balance  unexpended 12, 548. 11 

July  1, 1902,  outstanding  liabilities 1,620.00 

July  1, 1902,  balance  available 10, 923. 1 1 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1904,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1 ,  1902 20, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


»0i  this  appropriation  $4,000  is  available  for  improvement  of  the  river  between 
CJolumbus  and  Walkers  Bridge,  Miss. 

BNG  1902 82 
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APPROPRIATIONS. 


By  act  of — 

September  19, 1890 $15, 000 

July  13, 1892 35, 000 

August  18, 1894 50, 000 

June  3, 1896 50, 000 


By  act  of — 

March  3, 1899 $10,00( 


Total 160,00( 


COMMERCIAL  STATISTICS   FOR  THE  CALENDAR   YEAR   ENDING    DECEMBER   31,  1901. 


1901. 


Articles. 


Cotton  seed 

Grain 

Merchandise 

Ck)tton 

Provisions 

Logs  and  timber 

Total 


Tons. 


2,000 

400 

G20 

2,000 

35 

40,000 


Value. 


45,055 


8120, 001 

8,401 

31,00 

380,001 

92( 

240,001 


780, 32( 


{d)   TOMBIGBEE   RIVER   FROM   FULTON   TO   COLUMBUS. 

An  account  of  the  original  condition  of  this  work  is  contained  ir 
the  Annual  Report  of  the  Chief  of  Engineers  for  1893,  page  1760.  A 
description  of  the  work  done  prior  to  June  30,  1901,  is  contained  ir 
the  Annual  Reports  of  the  Chief  of  Engineers  for  1900,  page  2206. 
and  1901,  page  1837. 

*  *  *  During  the  past  fiscal  year  no  work  has  been  accomplished, 
and  the  small  balance  of  $210.88,  unexpended  on  July  1,  1901,  ha? 
been  expended  during  the  year  in  the  preservation  and  giro  of  public 
property. 

High-water  navigation  has  been  maintained  in  accordance  with  th( 
project,  but  this  section  of  the  Tombigbee  River  is  at  present  in  neec 
of  improvement,  as  a  number  of  obstructions  have  lodged  in  the  chan 
nel  since  the  suspension  of  operations  in  September,  1900. 

The  river  and  harbor  act  approved  June  13,  1902,  appropriatec 
$20,000  for  the  improvement  of  tne  Tombigbee  River  from  the  moutl 
to  Demopolis,  with  the  provision  that  $4,000  of  this  amount  may,  ii 
the  discretion  of  the  Secretary  of  War,  be  expended  between  Colum 
bus  and  Walkers  Bridge.  It  is  proposed  to  apply  a  portion  of  thii 
allotment  of  $4,000  to  the  removal  of  obstructions  existing  in  th( 
stream  between  Fulton  and  Columbus. 


Moiuy  statement, 

July  1,  1901,  balance  nnexpended 

June  30,  1902,  amount  expended  during  fiscal  year  . 


$210. » 
210. » 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1904,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1902 10, 000. 01 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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APPROPRIATIONS. 


By  act  of — 

July  13,  1892 $6,000 

August  18,  1894 4,000 

Junes,  1896 8,000 

March  3,  1899 5,000 

Total 023,000 


COMMERCIAL   8TATI8TICS    FOR   THE   CALENDAR   YEAR   ENDING    DECEMBER   31,  1901. 


Articles. 


Logs  andtimber 37,500  8225 ,  000 


(e)   TOMBIGBEE   RIVER   FROM   WALKERS   BRIDGE   TO   FULTON. 

An  account  of  this  improvement  is  contained  in  the  Annual  Reports 
of  the  Chief  of  Engineers  for  1880,  page  1438,  aivd  for  1896,  page  1446. 

*  *  *  No  work  has  been  done  during  the  past  fiscal  year,  as  no 
funds  were  available,  and  the  condition  of  the  improvement  on  June 
30,  1902,  was  therefore  not  as  good  as  it  should  be.  This  part  of  the 
Tombigbee  River  is  much  used  for  rafting  logs  and  timber,  and  its 
availability  for  high-water  navigation  should  be  maintained. 

No  commercial  statistics  could  be  obtained  for  this  improvement. 

Money  statement* 

July  1,  1901,  balance  unexpended ^7. 51 

June  30,  1902,  amount  expended  during  fiscal  year 57. 51 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1904,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1 ,  1 902 3, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 


By  act  of —  I  By  act  of — 


August  11,  1888 $4, 000 

September  19,  1890 4, 000 

July  13,  1892  (maintenance) .     3, 000 


June  3, 1896  (maintenance) . .  $1, 000 
March 3, 1899  (maintenance).     1,000 


August  18, 1894 (maintenance)     1,000  Total «14,000 


«  The  sum  of  $4,000  is  made  available  by  the  river  and  harbor  act  approved  June 
13,  1902,  for  the  improvement  of  the  Tombigbee  River  between  Columbus  and 
Walkers  Bridge,  Miss. 


1300       REPOBT   OF   THfi    CHIEF   OF   BNGINEEBS,  U.   S.   ABMY. 


S4. 

OPERATING  AND  CARE  OF  LOCKS  AND  DAMS  ON  BLACK  WARRIOR 

RIVER,  ALABAMA. 

*    *     *    The  locks  were  closed  to  navigation  as  follows: 

Lock  1, — August  13,  1901,  to  October  9,  1901,  inclusive,  58  days,  for  repairs;  Octo- 
ber 29,  1901,  to  November  22,  1901,  inclusive,  25  days,  for  repairs;  April  16,  1902,  1 
day,  gates  fouled  by  flood  deposit;  a  total  of  84  days. 

Jjock  2. — July  18,  1901,  to  August  20,  1901,  inclusive,  34  days,  for  repairs. 

Jjock  3, — July  17, 1901,  to  August  5, 1901,  inclusive,  20  days,  for  repairs;  December 
16, 1901,  to  December  18, 1901,  inclusive,  3  days,  approach  blocked  by  drift;  April  4, 
1902,  1  day,  gates  fouled  by  flood  deposit;  a  total  of  24  days. 

ACCIDENT  TO   GATE   AT  LOCK   1. 

During  the  night  of  September  17,  1901,  while  the  gates  at  Lock  1 
were  lashed  open  in  order  to  drain  the  pool  above  through  the  lock,  a 
sudden  rise  occurred  and  tore  the  upper  bank  wall  gate  from  its  lash- 
ings. The  gate  swung  to  with  such  great  force  that  it  was  badly 
warped  and  the  cast-iron  heel  post  was  cracked  in  several  places.  The 
gate  was  taken  down,  rebuilt  at  the  Tuscaloosa  shops,  and  re-erected  in 
place,  a  new  heel  post  being  purchased  and  substituted  for  the  broken 
one;  the  work  w^as  finisheaon  November  10,  1901. 

GUARD   CRIB   EXTENSION. 

In  view  of  the  loss  of  the  towboat  Dais^y  by  going  over  Dam  No.  2, 
described  on  page  1821  of  the  Annual  Report  of  the  Chief  of  Eng-ineers 
for  1901,  a  special  allotment  was  made  for  additional  guard  crib  pro- 
tection above  the  lock.  This  work  was  begun  late  in  November  and 
finished  early  in  June.  Two  cribs  were  built  at  Lock  1,  two  at  Lock 
2,  and  four  at  Lock  3.  They  flare  from  the  river  lock  walls  at  angles 
of  from  5  to  15  degrees,  are  about  level  on  top  with  the  coping  of  the 
lock,  and  extend  protection  from  280  to  290  feet  above  the  lock  walls. 
The  cribs  are  12  by  24  feet  in  plan.  Gaps  of  66  feet  were  left  between 
cribs  at  Locks  1  and  2  and  of  21  feet  at  Lock  3,  for  the  passage  of 
drift.  A  drift  boom  also  was  built  and  moored  above  Lock  3  to  assist 
in  warding  off  drift. 

WORK   OF  THE   PAST  YEAR. 

At  Lock  1  valves  were  repaired  and  iron  steps  and  gauges  were 
placed.  Needle  dam  trestles  and  lock  gates  injured  by  floods  were 
taken  down,  repaired,  and  rcerected.  Upper  lock  gates  were  painted 
and  flood  deposit  was  partially  removed  from  the  lock  chamber. 
Repairs  to  retaining  wall  at  lower  end  of  lock,  involving  a  permanent 
arrangement  for  cofl'er  timbers,  were  finished.  Lock  house  and  fenc- 
ing were  repaired  and  painted. 

At  Lock  2  valves  were  repaired  and  iron  steps  and  gauges  placed. 
Flood  deposit  was  partially  removed  from  lock  and  approaches.  A 
depression  in  the  bank  near  the  lower  end  of  the  lock  was  filled  with 
earth,  and  riprap  protection  was  extended  to  the  top  of  the  bank 
for  the  full  length  of  the  lock,  721  cubic  yards  of  earth  and  279  cubic 
yards  of  riprap  being  thus  placed.  Lock  house  and  fencing  were 
repaired  and  painted. 


APPENDIX   6 REPORT   OF   CAPTAIN   COSBY. 


1301 


At  Lock  3  valves  were  repaired  and  iron  steps  placed.  Flood  deposit 
was  paHially  removed  from  the  lock  chamber.  Lock  house  and  fenc- 
ing were  repaired  and  painted. 


NEW   BARGES. 


Materials  have  been  ordered  and  are  parti}-  delivered  for  four  new 
wooden  deck  barges,  each  24  feet  by  90  feet  and  5  feet  deep.  They 
are  intended  for  miscellaneous  use  and  are  to  be  built  with  hired  labor 
during  the  summer  and  fall  of  1902. 


NEED   OF   A    DREDGE. 


The  lock  approaches  are  gradually  silting  up  and  every  Hoc 
to  the  deposit  m  lock  chambers  and  lower  bays.     The  removal 


flood  adds 
of  this 
deposit  is  now  very  tedious  and  costlv,  owing  to  lack  of  suitable 
machinery.  The  locks  are  sometimes  thrown  out  of  use  for*  several 
days  at  a  time  by  flood  deposit  fouling  the  gates,  and  there  is  no  means 
of  removing  it  promptly.  It  is  never  thoroughly  removed  from  the 
lower  bay  after  a  flood  until,  with  a  falling  river,  suflScient  liead  is 
developed  by  the  dam  to  enable  the  culvert  scour  to  wash  the  deposit 
away,  and  then  it  fans  out  in  the  lower  approach  and  reduces  the 
navigable  depth.  The  sum  of  $5,000  is  included  in  the  estimate  of 
allotment  needed  for  operating  and  care  of  these  locks  during  the  next 
fiscal  year.  It  is  proposed  to  use  a  part  of  this  sum  for  building  a 
barge  and  equipping  it  with  a  centrifugal  sand  pump  and  boiler  to  be 
used  in  removing  such  deposits. 

Statement  of  expenditures  far  operating  and  caring  for  Locks  1,  ;?,  and  3,  Blaci:  Warrior 
River,  Alabamay  during  the  fiscal  year  ending  June  SOj  J90Jj  mbmitted  in  accordance 
tffith  circular  No,  IS^  Office  of  Die  Chief  of  Engineers j  dated  July  31,  1897: 


Items. 


Allotted. 


Stlariesof  lockmafiterand  lockmcn 

Extra  labor 

Slpmp  bank  protection 

RimUring  retaining  wall  and  coffer  at  lower  end  of 

Lockl  

Removing  flood  deposits 

Filling  above  damn 

R(qMiring  and  painting  fencen  and  buildings 

Grading  grounds  at  Ix)ck  2 

Placing  iron  steps 

Fuel,  lights,  and  oil 

Tools. 


Telephone  service  (maintenance) 

Indden  tals 

Amount  required  to  pay  outstanding  liabilities. 
Bepalr  and  extension  of  guard  cribs 


Total. 


$3.H00.00 
500.00 
500.00 

1,500.00 
500.00 
500.00 
300.00 
400.00 
100.00 
100.00 
100.00 
75.00 
500.00 
378.00 
12,000.00 


21,253.00 


Expended. 

Balance. 
9618.00 

Minus 
balance. 

$3, 182. 00 

500.00 

424.  GO 

75.40 

630.55 
127.89 
500.00 

869.45 

372. 11 

568.38 

S2t>.s. :» 

360.75 

39.25 
50.20 
47.78 
98.22 
39.00 

49.80 

52.22 

1.78 

36.00 

1,968.55 

1,468.55 

378.00 

7, 654. 23 

4,345.77 

16,417.87 

6,572.06 

1,736.93 

Money  Htatement, 

July  1,  1902,  balance  unexpended $3,190.75 

Amount  allotted  during  fiscal  year 18, 062. 25 

21, 253. 00 

June  30,  1902,  amount  expended  during  fiscal  year 16, 417. 87 

July  1, 1902,  balance  unexpended 4,835.13 

July  1,  1902,  outstanding  liabilities 3,900.00 


July  1,  1902,  balance  available 


935.13 
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COMMERCIAL  STATISTICS 


Traffic 


As- 
cend- 
ing. 

ock  No. 

1. 

L 

As- 
cend- 
ing. 

ock  No. 

2. 

Lock  No. 

3. 

Vessels,  etc. 

De- 
scend- 
ing. 

Total. 

2 
47 
10 

De- 

st^end- 

ing. 

7 
116 

6 

1 
74 
54 
75 
12 

4 

Total. 

13 

237 

13 

1 

152 

115 

157 

29 

5 

As- 
cend- 
ing. 

De- 
scend- 
ing. 

Total. 

Paasenifer  boats 

1 

24 

6 

1 
23 

4 

6 
121 

7 

.        17 

210 

10 

'""•ioe" 

65 
77 
34 

1 

18 

.207 

9 

3 

207 

62 

74 

29 

4 

85 

Towboats 

417 

Government  boats 

19 

Coal  barges 

8 

Other  bareres 

40 
24 

3 
13 

1 

45 
22 
10 
11 
2 

85 
46 
13 
24 
3 

78 
61 
82 
17 
1 

413 

Government  barges 

127 

Government  small  craft 

Small  craft 

151 
63 

Rafts 

6 

Total 

112 

118 

230 

373 

349 

722 

620 

613 

1,238 

Passengers 

229 
233 

265 
222 

494 
455 

330 
331 

498 
329 

828 

T.OOlfM'OS  _ , 

58 

60 

118 

660 

Commerce. 
[In  tons.] 


Lock  and  date. 

Coal. 

Stone. 

Sand. 

Lock 
gates. 

Logs. 

Lumber. 

General 

and 
miscel- 
laneous. 

Total. 

LOCK  NO.  1. 
July.  1901 

245 
280 

245 

AugiLst,  1901 

280 

September,  1901 

.... 

October,  1901 

1 
1 

November,  1901 



15 
30 

15 

December,  1901 

30 

January,  1902 

6()9 

1.447 

1,142 

320 

360 

50 

719 

February,  1902 

87 

1,584 

March,  1902 

200 
40 

1,342 

April,  1902 

May,  1902 

ISO 

540 

25' 

385 

June,  1902 

Total 

240 

3,938 

45 

180  ]             87 

525 

75 

5.090 

LOCK  NO.  2. 

July.  1901 

August,  1901 

15 

245 

400 

70 

20 
1 
2 

1 

280 

491 

September,  1901 

40 

112 

October.  1901 

70 

71 

November,  1901 

*"  i5 
30 

15 

December.  1901 

1 

1 .   _ 

30 

Jaiuiarv.  1902 

60 

1,265 

1,990 

1,697 

568 

760 

1 

50 

1,375 

Februarv.  1902 

.••.••...• 

87 

2.077 

March,  1902 

200 
75 

1 

7 

42 

33 

1,898 

April,  1902 

"••" •....-.--        -- 

650 

Mav,  1902 

802 

June.  1902 

30 

'                                                                            \ 

63 

ToUil 

450 

6,320 

45 

87          m> 

167 

7,864 

LOCK  NO.  3. 
July.  1901 

15 

132 

57 

179 

131 

245 

490 

70 

20 
1 
5 
2 
4 
1 

51 
4 
1 
8 

39 

34 

412 

August,  1901 

' 

548 

September,  1901 

t 

254 

October,  1901 

70 

208 

November,  1901 

167 
75 
82 
44 
59 

171 

December,  1901 

76 

January.  1902 

60 

1,372 
2,512 
2,947 
1,833 
660 

1 

1.565 

February. 1902 

87 

2,647 

March,  1902 

215 
235 

3,222 

April.  1902 

174 

2,260 

May,  1902 

1«2 

387 

' 

1.021 

June.  1902 

30 

■ 

451 

■  ■  ■  ■  • 

1 

Total 

625 

9,314 

1,819 

87  :            805 

170 

12,820 
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Comparative  table  of  commerce  through  locks. 


LOCK  NO.  1. 


• 

Items. 

Fiscal  year  ending  June  30— 

1897. 

1898. 

1899. 

1900. 

1901. 

1902. 

VE8SEM. 

boats 

§ 

boats 

s 

Igers 

ge« 

number.. 

do — 

tonnage.. 

do 

number.. 

do.... 

tons.. 

do 

67 
89 

228 

233 
403 
6,165 
29,032 
203 
537 

172 
118 
3,656 
5,770 
348 
220 

71 

87 

1,892 

6,466 

36 

119 

94 

180 

3,135 

19,265 

28 

199 

69 

131 

3,621 

12,884 

iis 

PREIQUT  CABBIED. 

1,925 

2,223 

1,059 

615 

3,305 
12 

240 

I 

do.... 

38 

do.... 

10 

•ails 

.do. ... 

28 
22 

It 

do. 

88 

do 

5,076 
148 

2,082 
128 

18 

3,938 
46 

do.... 

........ 

do.... 

ties 

do 

113 

5,264 

4 

552 

111 

timber 

do 

1 

er 

do 

do.... 

do.... 

149 
81 
14 

342 

182 

90 

138 
596 
219 

**i,"76i' 

293 

87 
525 
255 

2,169 

13,291 

1,761 

1,656 

7,649 

6,090 

LOCK  NO.  2. 


VESSELS. 

boats 

* 

boats 

J 

igers 

ges 

....  number.  - 

do.... 

— tonnage.. 

do 

— number.. 
do 

tons.. 

294 
236 

(«) 
(«) 
1,342 

684 

633 

439 

13,986 

33,590 

2,994 

774 

297 
147 
6,431 
7,800 
721 
364 

104 

106 

2,667 

6,750 

71 

208 

371 

162 

9,111 

21,479 

1,276 

506 

263 
268 
8,708 
24,312 
494 
456 

FREIGHT  CARRIED. 

4,706 

4,139 
26 

1,269 

707 

3,945 
12 

450 

I 

do 

38 

do.... 

10 

•ails 

do. . .. 

22 

9 

6,210 

148 

88" 

20 
22 

It 

do. .  • . 

do.... 

1,277 
68 
18 

6,320 
46 

.QO. ... 

do.... 

do.... 

14 

113 

6,527 

16 
514 
320 

ties 

do .... 

timber 

do. . . . 

er 

al  and  miscellaneous 

do 

do 

do 

165 

146 

44 

392 

346 
110 

138 
626 
286 

*  'i,"7i3' 
430 

87 
805 
167 

rotal 

5,061 

16,057 

2,205 

1,836 

7,473 

7,864 

LOCK  NO.  3. 


VF8SEIJ. 
boats -  - nnrnhpr.  _ 

309 
211 

1,638 
551 

636 

474 

13,682 

35,790 

3,089 

815 

308 
151 
6,729 
8,060 
732 
372 

111 
110 
2,948 
7,020 
111 
228 

473 

271 

11,636 

28,430 

1,482 

614 

471 

3 

boats 

s 

Igers 

ges 

do 

tonnage.. 

do 

number.. 

do.... 

[CARRIED. 

tons. . 

543 

13,987 

38,942 

828 

660 

FREIGHT  { 

4,699 

4,618 
25 

1,466 

757 

4,265 
12 

625 

do.... 

I 

do — 

38 

a  No  record  kept. 
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Comparative  table  of  commerce  through  locks — Continued. 

LOCK  NO. »— Continued. 


Items. 


Hay tons. 

Steel  rails do. . . 

Cement do. . . 

Stone do. . . 


Sand. 

Oats. 

'Poets. 


.do. 
.do. 
.do. 


Cross-ties do. 

Hewn  timber do. 

L<^ do. 

Lumber do. 

General  and  miscellaneous do. 

Total 


1897. 


Fiscal  year  ending  June  df^ 


178 
139 

44 


5,060 


1898. 


22 

9 

5,290 

148 


1899.       1900. 


14 

113 

5,728 

74 
514 
320 


16,875 


88 


332 
346 
110 


20 
22 


138 
626 
285 


1901.       1 


10 


1,8M 

81ft 

18 


1,718 
487 


2,332  !    1,886       9,148 


S5. 

IMPROVEMENT  OF  NOXUBEE  RIVER,  MISSISSIPPI. 


* 


* 


No  work  in  connection  with  this  improvement  has  been  accomplu 
during  the  past  fiscal  year  and  no  expenditures  have  been  made.  ^ 
condition  of  the  river  on  June  30,  1900,  was  such  as  to  permit  of 
navigation  from  the  mouth  to  State  line,  Miss.,  on  a  6-foot  stage, 
from  thence  to  Macon,  Miss.,  during  higher  stages,  although  in 
obstructions  have  lodged  in  tlie  river  since  the  suspension  of  op 
tions  in  November,  1899.  The  total  amount  expended  on  this  impr« 
ment  to  June  30,  1902,  is  $62,000. 


* 


No  commercial  statistics  could  be  obtained  for  this  improvement. 

Money  statement. 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1904,  for  maintenance  of  improvement,  in  addition  to  the  balance  un- 
expended July  1 ,  1902 $3,  OC 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 


By  act  of — 

June  14, 1880 $12,000 

March  3, 1881 8, 000 

August  2, 1882 10, 000 

July  6, 1884 7, 500 

August  6, 1886 7, 500 

August  11, 1888 5,000 


By  act  of — 

September  19, 1890 |S 

July  13, 1892  (maintenance),  i 
August  1 8, 1894(  maintenance)  « 
June  3, 1896  ( maintenance ) . .    \ 


Total 


6S 
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S6. 

IMPROVEMENT  OF  PASCAGOULA  RIVER  AND  HORN  ISLAND  HARBOR, 

MISSISSIPPI. 


During  the  past  fiscal  year  66,665  cubic  yards  of  material  were 
removed  from  Horn  Island  Harbor  under  a  contract  dated  July  21, 
1899,  and  contracts  supplemental  thereto,  as  well  as  322,209  cubic 
yards  from  the  channel  of  Pascagoula  River.  The  removal  of  this 
material  resulted  in  the  widening  of  the  400-foot  channel  through  the 
''Bulkhead"  shoal,  at  Horn  Island  Harbor,  to  500  feet  over  its  entire 
length  of  4,000  feet;  in  the  dredging  of  a  20-foot  channel  500  feet 
wicfe  and  about  1,250  feet  long  through  the  "  Neck,"  at  the  same  locality ; 
in  the  widening  of  the  200-foot  channel  of  Pascagoula  River  to  the  full 
width  of  300  feet  over  its  entire  length  of  17,500  feet,  and  in  the 
removal  of  some  shoal  spots  in  the  channel  previously  dredged. 
Work  under  this  contract  was  completed  on  February  28,  1902,  at 
which  time  uninterrupted  channels  of  the  full  width  and  depth  had 
been  obtained  throughout  the  limits  of  the  project,  thereby  complet- 
ing the  latter.  The  total  quantities  of  material  dredged  from  Horn 
Island  Harbor  and  Pascagoula  River  under  this  contmct  were  233,387 
cubic  yards  and  1,165,233  cubic  yards,  respectively. 

Upon  the  completion  of  this  improvement  the  depth  in  the  channel 
in  Pascagoula  River  was  such  as  to  allow  coastwise  vessels  of  12  feet 
draft  to  ascend  to  the  lumber  mills  at  Scranton  and  Moss  Point  and 
to  load  full  cargoes  there.  Previous  to  the  commencement  of  this 
improvement  such  vessels  were  obliged  to  lighter  a  considerable  part 
of  their  cargoes. 

In  March  and  April,  1902,  a  surve}'^  of  Pascagoula  River  within  the 

limits  of  the  project  was  made  in  order  to  furnish  information  as  to 

the  reasonable  permanency  of  a  channel  in  this  stream  17  feet  deep. 

The  detailed  report  of  Mr.  David  G.  Anderson,  assistant  engineer, 

upon  this  sui*vey  is  appended. 

»  *  *  *  *  *  * 

The  reference  plane  of  mean  low  water  in  use  on  this  improvement 
up  to  the  completion  of  work  under -the  last  contract  has  now  been 
lowered  1  foot,  to  conform  to  the  results  of  the  series  of  observations 
made  by  the  Mississippi  River  Commission. 

Money  statement. 

July  1,1901,  balance  unexpended $128,892.61 

Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1902. . .     25, 000. 00 

153, 892. 61 
June  30,  1902,  amount  expended  during  fiscal  year 1 15, 656. 97 

July  1,  1902,  balance  unexpended 38,235.64 


Amount  (estimated)  required  for  completion  of  existing  project 750, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1904,  in  addition  to  the  balance  unexpended  July  1, 1902 400, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,1897. 
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APPROPRIATIONS. 

By  act  of — 

March  3,  1899 $50,000 

June6, 1900 267,600 

June  13,  1902 25,000 

Total 342,600 


COMMERCIAL   STATISTICS. 


The  following  statement  concerning  the  clearances  from  the  port  of  Pascagoula  for 
the  calendar  year  ending  December  31, 1901,  was  furnished  by  the  United  States  cus- 
tom-house at  Pascagoula,  Miss. : 


Year. 

Clearances. 

Net 
tonnage. 

Ciutam 

Foreigrii. 

Domestic. 

receipts. 

1901    

210 

47 

144,609 

|S,827 

The  following  statement  concerning  the  commerce  of  the  Pascagoula  River  for  the 
calendar  year  ending  December  31,  1901,  was  furnished  by  the  Pascagoula  ComIne^ 
cial  Club,  of  Scran  ton.  Miss. : 


Articles. 


arrivim;. 


Logs  and  timber 
Total 


1901. 


Tons. 


430,000 


430,000 


DEPARTING. 

Lumber  and  timber 202, 000 

Roei  n 6. 200 


Turpentine 
Charcoal . . . 


2.300 
7,200 


Total 217, 700 


Value. 


81,M8,tf2 


1,548,40 


1,664,90 

200,(M 
60.000 


2,044,80 


REPORT   OF    MR.   DAVID   G.  ANDERSON,   ASSISTANT   ENOINBER. 

Mobile,  Ala.,  June  30^  1909, 

Captain:  1  have  the  honor  to  submit  the  following  report  upon  a  survey  of  Piact- 
goula  and  Dog  rivers,  Mississippi,  from  a  point  in  the  latter  stream  about  3  mikB 
above  its  junction  with  the  Pascagoula* River  to  the  17-foot  curve  of  depth  in  l^fiflBS- 
sippi  Sound.  This  survey  was  made  in  March  and  April,  1902,  at  the  xylose  of 
operations  under  a  contract  for  dredging  a  12-foot  channel  in  these  streams,  in  <Mder 
to  determine  the  condition  of  the  work  executed  under  this  contract,  and  for  the 
further  purpose  of  obtaining  information  as  to  the  probable  permanency  of  thepio* 
posed  17-foot  channel  between  the  lumber  mills  at  and  above  Moss  Point  and  aeep 
water  in  Mississippi  Sound. 

Pascagoula  River  is  formed  by  the  junction  of  the  Leaf  and  Chickasahay  rivers, and 
flows  in  a  southerlj^  direction  through  the  southeastern  portion  of  the  State  of  Missis- 
sippi. About  15  miles  north  of  Mississippi  Sound  the  river  divides  into  two  branches, 
known  as  the  East  and  West  Pascagoula  rivers,  which  empty  separately  into  Mlans- 
sippi  Sound  at  points  about  5  miles  apart.  The  former  branch,  known  genendljT 
as  the  Pascagoula  River,  is  the  one  whose  improvement  has  been  in  progress,  th» 
improvement  consisting  of  the  formation  of  an  entrance  channel  from  Mississippi 
Sound. 

At  a  point  about  6i  miles  above  its  mouth  the  Pascagoula  River  is  joined  on  ill 
eastern  side  by  the  Dog  River,  a  stream  of  some  size,  along  the  lower  portion  of  whkll 
a  number  of  lumber  mills  are  situated.  As  the  existing  project  for  deepeninff  the 
Pascagoula  River  includes  the  formation  of  a  similar  channel  in  the  lower  3  miles  of 
the  Dog  River,  the  present  surv^ey  included  the  channel  of  the  latter  river  for  a  dis- 
tance 3t  miles  above  its  mouth,  as  well  as  the  channel  of  the  Pascagoula  River  from 
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the  mouth  of  Doj^  River  to  MiflBissippi  Sound,  a  distance  of  6}  inileH,  and  the  entrance 
channel  from  MiasisBippi  Sound  to  the  Paficagoula  River,  a  distance  of  5|  miles,  or  a 
total  distance  of  over  15  miles. 

The  method  adopted  for  the  survey  was  that  of  a  stadia  traverse.  In  the  river 
proper  hoth  shore  lines  and  soundings  were  kx^atiMi  entire!^'  by  the  stadia,  while  at 
the  mouth  the  method  was  necessarily  moditie<l  somewhat  m  order  to  meet  the  con- 
ditions existing  in  that  locality. 

The  history  of  the  improvement  of  the  lower  i)ortion  of  the  Pasiuigoula  River  is 
as  follows: 

The  river  and  harbor  act  approve<l  March  3,  1873,  provided  for  a  survey  of  the 
IHiscagoula  River  with  a  view  to  tlu»  preparation  of  a  project  for  its  improvement. 
The  survey  was  made  at  that  time,  but  no  work  toward  improvement  was  com- 
menced. The  river  and  harl>or  act  of  1878  appropriated  $10,000  for  the  improve- 
ment of  the  Pascagoula  River,  and  under  this  appropriation  another  examination 
was  made  and  a  project  submitteil  for  the  formation  of  a  channel  7  feet  deep  at  mean 
low  water  across  the  bar  at  tlie  mouth  of  the  river,  the  width  of  this  channel  to  be 
2O0  feet.  The  original  depth  of  water  across  this  bar  was  from  3  to  3^  feet,  and  in 
winter  time  when  the  tide  was  low  it  wari  frequently  necessary  for  the  luml)er 
lighters  to  unload  their  cargoes,  float  the  lumber  across  the  l>ar,  and  reload  on  the 
outside. 

Under  the  appropriations  made  between  1878  and  1882  a  channel  from  7 J  to  8  Umt 
^eepand  from  180  to  190  feet  wide  was  dredged  over  the  Imr  at  the  mouth  of  the 
^ver,  enabling  vessels  to  ascend  the  river  to  the  lumlxT  mills  at  Moss  Point  and  load 
^  this  draft,  thus  saving  lighterage  bills  and  claims  for  deuuirrage. 

In  1886  a  new  project  for  this  improvement  was  submitte<l,  which  contemplated 
^e  formation  of  a  c*hannel  of  na viable  width,  with  a  depth  of  12  feet,  from  Moss 
^^int  to  the  anchorage  basin  in  Mississippi  Sound,  the  estimatetl  cost  of  this  channel 
^jng  $78,100.  Under  the  new  project  the  first  contract  was  <lirected  towani  <ieep- 
©ning  the  cut  at  the  mouth  of  the  river.  This  work  was  perfonned  in  1887  and  1888, 
*nd  a  channel  of  navigable  width  and  9J  feet  deep  was  obtained.  Under  subsequent 
^^n tracts  a  (channel  80  feet  wide  Imd  12  feet  deep  was  formed  between  Moss  Point 
***<!  the  mouth  of  the  river,  and  a  channel  12  feet  deep  and  from  80  to  120  feet  wide 
^*«  dredged  for  a  i>ortion  of  the  distance  across  the  bar  at  the  mouth  of  the  stream. 
^.The  river  and  hart)or  act  of  June  3,  1896,  i)rovide<l  for  a  survey  of  Pasiragoula 
i^^Ver  with  a  view  to  obtaining  a  channel  17  feet  deep  at  mean  low  tide  from  the  17- 
*^t  contour  in  Missiwippi  Sound  to  a  point  in  Dog  River  3  miles  above  its  junction 
J^th  the  Pascagoula  River.  The  existing  project  for  the  improvement  is  liaseil  on 
^V^  8ur\'ey  made  in  compliance  with  the  requirements  of  the  act  of  1896,  and  pro- 
X^^ies  for  first  obtaining  a  channel  12  feet  det»p  within  the  limits  of  the  project,  this 
?^th  to  be  increased  subsequently  to  17  feet  if  the  12-foot  cluinnel  is  found  to  be 
^^iionably  permanent. 

-^  Work  under  the  12-foot  project  was  in  progress  between  September  28,  1899,  and 
^^^bruary  28,  1902,  under  a  contract  with  Mr.  Albert  G.  Delmas,  of  Scranton,  Miss, 
^nder  this  contract  a  chamiel  was  <lredged  12  feet  deep  and  150  feet  wide  from  the 
^Pper  limit  of  the  project  in  Dog  River  to  the  railroad  bridge  in  Scranton,  and  a 
^hannel  of  the  same  depth  and  300  feet  in  width  was  formeil  between  the  railroad 
fridge  in  Scranton  and  the  12-foot  contour  in  Mississippi  Sound.  The  work  in  the 
^ver  was  execute<i  by  a  hydraulic  dn^dge,  which  commenced  operations  at  Dog 
Island  in  Septeml>er,  189^),  and  completeil  the  channel  to  a  point  just  beyond  Pasca- 
^ula  light-house  in  January,  1901.  The  channel  in  Mississippi  Sound  between  the 
latter  point  and  the  12-foot  contour  was  dredged  by  clamshell  machmes  between 
^ane,  1900,  and  February,  11K)2. 

The  lower  portion  of  Dog  River  flows  in  a  generally  westerly  direction.  The 
Pascagoula  River,  l>elow  the  mouth  of  Dog  River,  flows  through  a  curve  of  180° 
from  a  westerly  to  an  easterly  direction,  and  then  making  a  right-an^le  bend  flows  in 
a  generally  southerly  direction  to  its  mouth.  At  the  mouth  of  the  river  the  dredged 
channel  bends  through  an  angle  of  60°,  the  cut  in  Mississippi  Sound  being  toward 
the  southeast.  The  winds  in  this  locality,  which  have  considerable  effect  on  the 
currents,  are  most  frecjuently  southeast  in  summer  and  from  north  to  northwest  in 
winter,  and  the  first  cut  dredged  at  the  mouth  of  the  river  was  made  in  a  southeast- 
erly direction  so  as  to  coincide  as  nearly  as  possible  with  the  direction  of  the  pre- 
vailing currents.  The  original  location  for  the  channel  of  approach  in  Mississippi 
Sound  has  been  retained,  the  first  cut  having  been  widened,  deepened,  and  length- 
.  ened  from  time  to  time. 

The  banks  of  the  Dog  and  Pascagoula  rivers,  within  the  limits  of  the  survey,  are 
mostly  marsh  lands,  and  during  stonn  tides  are  overflowed,  except  at  Moss  Point 
and  Scranton,  where  the  streams  are  bordered  by  fast  land.  In  common  with 
streams  flowing  through  marshes,  the  Pascagoula  and  Dog  rivers  have  a  great  number 
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of  tributaries.  Tlicse  tributaries  are  bayous  and  laketi,  the  foniier  rainifyiii);  throu^ 
the  marxhei*  and  forming  separate  outlets  into  MiRgiBsippi  Bound  and  into  the  West 
Pasca^ula  Kivcr,  while  the  latter,  which  are  often  of  conuderable  area,  are  used  by 
the  luinljcr  mills  for  the  etorage  of  large  qaoDtitiee  of  loga  which  are  received  for 
tnaiiiifacture  into  lumber. 

The  natural  flow  of  ebb  and  flood  currents  in  Pascagoula  and  E>o^  riven  In  very 
much  complicated  and  interfered  with  by  the  existence  of  these  tributary  bayoos 
an<l  lakes.  Very  frequently  the  entrances  to  these  tributary  bayous  and  lakes  are 
looaU-d  at  points  where  the  channel  of  the  river  makea  a  sharp  )>end,  so  that  the  pn>- 
longution  of  the  line  of  the  river  passes  into  the  tributary,  thereby  iierceptibly  di^■ert- 
ing  and  affecting  the  river  currents,  often  tu  the  detriment  of  the  channel.  In  this 
manner  flood-tide  pockets  lead  into  Crooked  Bayou,  into  the  lake  back  of  Dog  Island, 
into  the  lake  back  of  Itoljertson's  mill,  and  into  the  lake  back  of  Denny's  upper  mill, 
uliile  the  ebb  currents  tend  to  flow  through  Bayou  Chanimier,  Bayou  McLnnis,  sjid 
Delmss  Bayou.  In  almost  every  one  of  the  localities  mentioned  the  diversion  of  the 
current  from  the  main  stream  appears  to  cause  the  formation  of  a  shoal  in  the  chan- 
nel. Bayou  Chammierformsan  auxiliary  path  for  the  flood  aiidebbcurrents  between 
Mi!«issippi  Sound  and  the  Upper  Pascagoula  Kiver,  ami  under  certain  conditions  the 
flood  current  iwwas  into  the  tapper  Pasca^ula  Hiver  throii)(ii  this  tiayoii,  while  at 
times,  durins  ebb  tide,  a  considerable  portion  of  the  current  is  diverted  throi^h  this 
Iwyou  into  West  Pascagoula  River  witnout  having  pasHed  through  the  lower  reaches 
of  the  Kast  Pascagoula  River  or  across  the  l(ar  at  the  mouth  of  the  latter  stream. 
The  change  in  the  regimen  of  this  stream  in  the  vicinity  of  Bayou  Chamier  is  indi- 
(«tcd  by  the  fact  that  while  the  cross  section  of  the  river  just  below  the  mouth  of 
this  bavou  is  (1,223  square  feet,  the  cross  section  above  the  bayou  is  9,779  sijuare  feet. 

The  jollowing  table  illustrates  the  physical  characteristics  of  the  Dog  and  Paacar 
gonia  rivers  within  the  limits  of  the  survey,  and  shows  that  the  regimen  of  these 
streams  la  extremely  irregular: 


Approxi- 
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PanraitouU  Rivori 
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depth  of 
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!■! 
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BtlowWhite'imlll. 

The  localities  at  which  dre<l^g  was  required  in  order  to  form  the  12-foot  channel 
in  accordance  with  the  project  and  the  probable  cause  of  shoals  at  these  poiota  are 
as  follows; 


Localily. 


CaoK  o[  Bhwl. 


Doe  Islftixt EitenidTe  opcDlnjr  tmo  Inltc  bark  of  Dm;  IkIbdiI  cauncs  dlipeidoa  oF 

the  curiam.  loilow«d  by  a  Phiwklng  or  lia  voloclty.  flood-tide 
pockpl  heads  ln(o  ihts  lafce,  nhawlnx  Ihe  dvaecUon  ot  current. 

LuHi-ry  Inland  '  The  n  ver  h«lon  Croaked  Bayou  poi«eiB«>  BbnormnE  width  aod  anab- 

{      nonaatly  luge  crca  section.    The  remiltlng  dimlnulton  ol  Telodtr 

Belle  Fimtaino  Bayou '  Curreiitu  of  rtrtam  Interfered  with  by  oprnlng  Into  Kreta  Ijike,  the 

„  .  .  j      lieadtniherivtrftttblBloca]lly,ancfcii.-emlvcwldthoIcro(«aectlon. 

Below  milroad  bridge  lo  IJ-  r  Tbo  unper  portion  ot  thiK  i.hOHl  reach  in  apparenlly  caiued  by  thii 
foot  contour  In  MlnlKippI  ,  localily  being  the  polnl  of  meeltnii  of  ihu  Hood  tide  frnm  (he  moiid 
Sound.  I      and  the  fmE-water  dlM-bartic  at Tiigh  gtagen  ol  the  river.    There- 

I      mainder  of  Ihia  iboal  la  acroM  the  natural  bottui      * '     ' 

I     Bound,  the  idope  of  whirh  Is  very  flat. 
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The  records  of  the  examination  made  during  the  progress  of  the  Pasca^oula  con- 
tract and  the  results  of  the  present  survey  show,  as  far  as  can  be  as(;ertamed,  that 
the  only  shoaling  due  to  natural  causes  since  the  commencement  of  dredging  opera- 
tions in  1899  has  been  at  the  lower  end  of  the  channel  at  Lowery  Island  ana  on  the 
eastern  side  of  the  channel  just  outside  the  mouth  of  the  river.  The  former  shoal 
was  evidently  caused  by  the  currents  bein^  concentrated  near  the  western  bank  of  the 
river,  owing  to  the  bend  just  above,  while  the  latter  was  apparently  caused  bv  the 
westerly  littoral  drift  along  the  shore  of  Mississippi  Souna.  Several  other  shoals 
were  formed  during  the  progress  of  the  work  by  tugboats  releasing  vessels  which 
had  grounded  on  the  sides  of  the  cut. 

The  additional  localities  requiring  dredging  to  obtain  the  17-foot  channel  areas 
follows: 


Locality. 


Oppoidte  mouth  of  bayou 
aDOve  Denny's  upper  mill. 

Oppofdte  Robertson's  mill . . . 

Orooeite  mouth  of  Croolced 
Ba.you. 

Opposite  Bayou  Chammier. . 


Cause  of  nhoal. 


Dispersion  and  deflection  of  currents. 

Uncertain, 

Division  of  current  and  deflection  into  bayou. 


Conflict  and  division  of  currents. 

OpixMsite  Krebs  Lake Extension  of  Belle  Fontaine  Bayou  shoal  due  to  excessive  width  of  the 

river,  the  opening  into  Krebs  Lake,  and  bend  in  stream. 


An  examination  of  the  map  shows  that  the  17-foot  depths  are  much  more  frequent 
in  the  upper  portions  of  the  streams  covered  by  this  survey  than  in  the  lower.  This 
^u^is  due,  apparently,  to  thegreater  number  of  bends  which  occur  in  the  upper  reaches 
of  the  rivers,  thereby  causing  deep  water  by  the  concentration  of  the  currents  on  the 
concave  banks.  The  estimated  quantity  of  material  to  be  removed  in  order  to  com- 
plete the  17-foot  channel  within  the  limits  of  the  project  is  3,600,000  cubic  yards, 
scow  measurement. 

That  the  proposed  17-foot  channel  will  be  absolutely  permanent  is  beyond  the  range 
of  probability.  In  the  river  itself  the  currents  are  deflected  and  divided  by  the  trib- 
utary bayous  and  lakes  in  such  a  manner  as  to  make  shoaling  almost  certain,  while 
in  Mississippi  Sound  the  channel  is  exposed  to  the  littoral  drift  along  the  shore  and 
the  action  of  stonns.  As  the  tributary  lakes  and  bayous  are  upod  for  navigation  and 
rafting,  they  can  not  l)e  closed  up  entirely,  but  it  is  believed  that  after  a  careful  con- 
sideration of  the  problem  reprulating  works  can  be  designe<l  which  would  greatly 
improve  the  possibility  of  maintaining  the  dredged  channel.  In  the  sound,  while  a 
short  dike  could  be  constructed  on  the  west  side  of  the  channel  at  the  mouth  of  the 
river  which  w'ould  make  this  portion  of  the  dredged  cut  fairly  permanent,  any  exten- 
sive protection  is  impracticable  owing  to  the  great  length  of  the  dredge<l  cut,  and  the 
channel  must  therefore  always  be  subjected  to  shoaling,  which  will  be  changeable 
in  its  rate  according  to  the  prevailing  weather  conditions. 

In  view  of  the  fact  that  the  commerce  of  the  Pascagoula  River  has  increased  to  a 
great  extent  on  account  of  the  formation  of  a  12-foot  channel,  while  a  still  greater 
increase  must  follow  the  dre<lgin^  of  a  17-foot  channel,  and  in  view  of  the  fact  that 
the  amount  of  shoaling  in  the  existing  channel,  and  the  conse<juent  cost  of  its  main- 
tenance, will  probably  be  comparatively  small,  I  am  of  the  opinion  that  the  12-foot 
channel  can  be  considered  reasonably  permanenf,  and  that  the  undertaking  of  the 
formation  of  a  17-foot  channel  by  the  Government  is  justified  by  the  prospective 
.commerce  involved. 

Respectfully  submitted. 

David  G.  Anderson, 

AmMant  Engineer. 

Gapt.  Spencer  Cosby, 

Corps  of  Engineers, 


Sy. 
IMPROVEMENT  OF  PASCAGOULA  RIVER,  MISSISSIPPI. 


During  the  past  fiscal  year  no  work  has  been  performed  under  this 
proiect,  as  no  funds  were  available  therefor.  The  present  condition 
of  jrascagoula  River  will  permit  of  its  navigation  by  vessels  of  6^  feet 
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draft  up  to  Cedar  Creek,  55  miles  above  its  mouth,  throughoi 
year,  and  thence  to  its  head,  at  the  junction  of  Leaf  and  Chicka 
rivers,  on  a  6-foot  rise  above  low  water.  The  channel  is,  ho^ 
more  or  less  obstructed  by  logs  and  snags  which  have  accumi 
since  the  last  work  was  performed. 


Money  statement. 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902  . .  «  $4, 
July  1,  1902,  balance  unexpended 4, 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1904,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1902 5, 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 

By  act  of —  I  By  act  of — 

March  2,  1827 $8,000  !  August  11,  1888 | 

May  23,  1828 17, 500  September  19,  1890 

August  30,  1852 5,000 

June  17,  1878 10,000 

March  3,  1879 14, 000 

June  14,  1880 20,000 

March  3,  1881 4,000 

August2,  1882 8,000 

July  5, 1884 3,000 

August  5, 1886 20, 000 

August  6,  1886,  transferred 

amount  appropriated  for 

improving    Horn    Island 

Pass,  act  of  July  5,  1884. .  5, 000 


July  13,  1892 

August  18,  1894 

June  3,  1896 

June  13,  1902  (allotment)..    < 

Total 2 


COMMERCIAL  STATISTICS. 


For  commercial  statistics,  see  those  furnished  by  the  Pascagoula  CJomn 
Club,  of  Scranton,  Miss.,  in  report  on  Pascagoula  River  and  Horn  Island  H 
Mississippi. 


S  8. 

IMPROVEMENT  OF  CHICKASAHAY  RIVER,  MISSISSIPPI. 

An  account  of  this  improvement  is  contained  in  the  Annual  Re 
of  the  Chief  of  Engineers  for  1896  and  1900,  pages  1452  and 
respectively. 

*  *  *  *  *  * 

Since  the  suspension  of  operations  in  September,  1899,  many 
snags,  and  other  obstructions  have  lodged  in  the  channel.  Durin 
fiscal  year  ending  June  30,  1902,  no  work  was  in  progress  in  co 
tion  with  this  improvement  on  account  of  the  exhaustion  of  ava 

«  Allotted  from  consolidated  appropriation  for  Pascagoula,  Chickasahay,  an< 
rivers,  Mississippi. 
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funds,  the  small  balance  of  jN:9.93,  unexpended  on  July  1,  IDOl,  being 
expended  during  the  year  in  the  preservation  and  care  of  public 
property. 


July  1 ,  1901,  balance  unexpende<i $49. 98 

Amount  appropriated  by  nver  and  harbor  act  appn)ve<l  Juno  13,  HK)2. . .    "2, 250. 00 


June  30,  1902,  amount  ex})ondtHi  <hiring  lineal  year 


2, 299. 93 
49. 93 


July  1,  1902,  l)alance  unexpt»n«ie<l 2, 250. 00 

Amount  that  can  be  profitably  expende<l  in  fiscal  year  ending  June  30, 
1904,  for  maintenancx;  of  improvement,  in  addition  to  the  balance  un- 
expended July  1,  1902 5,(XX).00 

Submitted  in  t^mpliance  with  requirements  of  pundry  civil  a<*t  of  June  4, 
1897,  and  of  pection  7  of  the  river  and  harl>or  act  of  1899. 


APPRO  PKIATIONS. 


By  act  of — 

September  19,  181K) $5,000 

July  13,  1892 5,000 

August  18, 1894 5,000 

J  una  3, 1 896 2, 000 


Bv  act  of — 

March3,  1899 $2,500 

June  13,  1902  (allotment) ....  "2, 250 


Total 21,760 


(OMMEKCIAL   HTATlMTlCrt. 


The  following  statement  of  the  combine<l  commence  of  the  (/hitrkasahav  and 
liCaf  rivers  for  the  calendar  year  ending  Decemlxjr  31,  1901,  waj?  furnishe<l  f)y  the 
Ptacagoula  Gommen^ial  Club,  of  Scranton,  Miss.: 


Logs  and  timber 

Turpentine 

■Rodn 

CI«Dcral  merchandiflo 


Total 


Articles. 


1901. 


TOIIM. 


2^3,000 

1,000 
fiOO 


Sg. 
IMPROVKMKNT  OF  LKAF  RIVER,  MISSISSIPPI. 


Value. 


tl.7r»8,000 

5,000 

«7,0(IO 

50,000 


•i^M.T/VO         1,900.000 


During  the  past  iiscul  yciir  no  work  has  been  done  on  this  improve- 
ment, owing  to  the  exhaustion  of  available  funds,  the  balance  of 
1588.22,  unexpended  on  Julv  1,  1001,  having  been  expended  in  the 
preservation  and  care  of  public  property. 

Sinc«  the  suspension  of  operations  in  September,  1809,  the  channel 
of  Leaf  River  has  become  obstructed  by  snags  and  logs,  which  accu- 
mulate after  each  high  water  and  which  should  be  removed  anuuallv. 
The  channel,  although  somewhat  obstructed,  is  still  available  for  high- 

fl  A  Hotted  from  consolidated  appropriation  for  Pascagoula,  Chickasahayy  and  IjcsA 
rivers,  MiBsisslppi. 


1312   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ABMT. 

water  navigation.     The  total  amount  expended  on  the  improvement 
up  to  June  30, 11)02,  was  $17,500. 

*  w  *  *  -M-  *  ft 

It  is  proposed  to  allot  the  sum  of  $2,250  from  the  appropriation  of 
June  13, 1902,  for  improving  Pascagoula  River  and  its  tributaries,  the 
Chickasahay  and  Leaf  rivers,  Mississippi,  to  the  work  of  improving 
Leaf  Kiver  by  the  removal  of  logs  and  snags  which  obstruct  the  hif[h- 
water  channel  at  present. 

Money  statement, 

July  1,  1901,  balance  unexpended $588.22 

Amount  appropriated  by  river  and  harbor  aet  approved  June  13,  1902  ..    "  2,^.00 

2,838.22 
June  80,  1902,  amount  expende<l  during  fisciil  year 588.22 

July  1 ,  HK)2,  balance  unexpended 2, 250.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1904,  for  maintenance  of  improvement,  in  addition  to  the  balance 
-      unexpended  July  1,  1902 5,000.00 

Submitted  in  cx)mpliance  with  requirements  of  sundry  civil  act  of  June 
[    4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPKOPKIATIONS. 

By  act  of — 

September  19,  1890 $5,000 

July  13,  1892 5,000 

August  1 8,  1 894 2, 500 

June  3,  1890 2,500 

March  3,  1899 2,500 

June  13,  bH)2  (allotment) «2,250 

Total 19,750 


S   10. 

IMPROVEMENT  0¥  HARBOR  AT  BILOXI,  MISSISSIPPI. 

*  ****** 

No  work  has  been  done  at  this  locality  since  August,  1893. 

•K-  ****** 

APPKOPRIATIONS. 

Bv  act  of —  Bv  act  of — 

AujruPt  2,  1882 $5,000  i     *    June  13,  1902 $10,000 

August  5,  1886 12,  500  '  

August  11,  1888 18,500'  Total 55,000 

Septemlxjr  19,  1890 9, 000  : 

S  II. 
CHANNEL  FROM  GIJLFPORT  TO  SHIP  ISLAND  HARBOR,  MISSISSIPPI. 

An  account  of  this  improvement  is  contained  in  the  Annual  Report 

of  the  Chief  of  Engineers  for  1901,  page  1840. 

*  ****** 

Dredging  at  this  locality  was  commenced  with  a  hydraulic  dredge 
in  the  anchorage  basin  on  April  1(),  1901,  and  on  Juno  3, 1901,  a  clam- 

<'  Allotted  from  coneolidateil  appropriation  for  Paseagoula,  Chickasahay,  and  Leaf 
riverp,  Mississippi. 
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shell  dredge  was  placed  at  work  on  the  channel,  another  being  added 
in  September,  1901.  Dredging  operations  have  progressed  continu- 
ously since  the  commencement  of  work,  three  machines  having  been 
generally  employed  on  the  work.  On  June  30,  1902,  work  under  this 
contract  was  still  in  progress. 

»  *  *  *  *  *  ^ 

The  portion  of  the  channel  which  has  ])een  dredged  up  to  the  close 
of  the  fiscal  year  ending  June  30,  1902,  consists  of  four  cuts  each  40 
feet  in  width,  one  immediately  to  the  west  and  three  immediately  to 
the  east  of  the  central  line  or  axis  of  the  proposed  channel.  Each  cut 
has  a  length  of  7.2  miles,  beginning  at  the  initial  point  (the  junction  of 
the  dredged  channel  with  the  anchorage  basin),  and  extending  in  a 
southerly  direction  to  the  19-foot  curve  of  depth  in  Mississippi  Sound; 
that  is,  a  channel  has  been  dredged  160  feet  wide  and  7  miles  1,133  feet 
long  to  an  average  depth  of  from  19  to  20  feet  at  mean  low  water. 
Portions  of  adjacent  cuts  and  a  portion  of  the  eastern  side  of  the 
anchorage  basin  have  also  been  completed.  With  the  exception  of  a 
small  portion  of  the  work  in  the  anchorage  basin  and  a  cut  of  short 
length  in  the  channel,  these  operations  have  been  performed  during 
the  past  fiscal  year.  On  June  30, 1902,  the  depths  in  the  dredged  cuts 
in  the  channel  and  anchorage  basin  varied  from  14  to  21  feet,  the  maxi- 
mum low-water  draft  available  being  18  feet. 

*  *  *  *  *  *  * 

Money  statement, 

July  1,  1901,  balance  unexpended $448.98 

June  30, 1902,  amount  allotted  during  fiscal  year 9, 485. 04 

Amount  appropriated  by  sundry  civn  act  approved  June  28,  1902 160, 000. 00 

159, 934. 02 
June  30,  1902,  amount  expended  during  fiscal  year 4, 971. 25 

July  1,  1902,  balance  unexpended 154,962.77 

July  1,  1902,  outstanding  liabilities 540.00 

July  1,  1902,  balance  available 154,422.77 


APPROPRIATIONS. 

By  act  of — 

July  5,  1884  (allotments) $10,485.04 

June  28,  1902 150,000.00 

Total 160,485.04 


COMMERCIAL  STATISTICS  FOR  THE  CALENDAR   YEAR  ENDING    DECEMBER  31,  1901. 


1901. 

Articles  exported. 

Tons. 

Value. 

TiiiTiihpr  And  timbpr                  

87,700 

$877,000 

CONTRACT  IN   FORCE. 

With  Spencer  S.  Bullis,  dated  February  20,  1901,  approved  by  the  Chief  of  Engi- 
neers March  18,  1901,  for  dredging  a  channel  and  anchorage  basin  in  Mississippi 
Sound  between  Ship  Island  Harbor  and  Gulf  port.  Miss.,  for  $150,000,  and  for  main- 
taining said  channel  and  anchorage  basin  for  a  period  of  five  years  after  its  comple- 

ENG  1902 83 
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tion,  for  the  sum  of  $10,000  annually.  Work  commenced  April  16,  1901;  to  be 
completed  bv  April  15,  1903.  Maintenance  to  conmience  immediately  upon  comple- 
tion of  the  channel  and  basin. 


Statement  of  expenditures  for  examinatiom  and  inspections  of  work  of  dredging  charmd 
from  Ship  island  Harbor  to  GiUfporty  Miss.y  during  fiscal  year  ending  June  SO^  1909^ 
submitted  in  accordance  mth  Circular  No.  l£jfrom  office  of  the  Chief  of  Engineers,  dated 
July  SI,  1897. 


Items. 


Inspection  and  superintendence. 

Examinations  and  surveys 

Mileage,  etc 

Office  expenses 


Total 


Allotted.    Expended.    Balance. 


IT,  ^8. 00 

1,800.00 

136.02 

500.00 


9,934.02 


S3, 841. 62 
518.44 
111.19 
500.00 


4,971.25 


$3,656.88 

1,281.66 

24.88 


4,962.77 


S  12. 

IMPROVEMENT  OF  PEARL  RIVER  BELOW  ROCKPORT,  MISSISSIPPI. 


No  work  in  connection  with  this  improvement  was  performed  during 
the  past  fiscal  year,  operations  having  been  suspended  in  June,  1900, 
on  account  of  exhaustion  of  available  funds.  The  small  balance  of 
$648.60,  unexpended  on  July  1,  1901,  was  applied  to  the  preservation 
and  care  of  public  property. 

On  June  30,  1900,  the  river  was  navigable  at  low  water  for  vessels 
of  3  feet  draft  from  the  mouth  to  Monticello,  Miss.,  a  distance  of  212 
miles.  Between  the  latter  point  and  Rockport  the  channel  could  be 
navigated  only  on  a  6  or  7  foot  rise.  Since  the  suspension  of  opera- 
tions numerous  obstructions  have  accumulated  in  the  channel,  thereby 
injuring  it  to  some  extent. 

During  recent  years  the  improvement  of  this  part  of  Pearl  River 
has  been  limited  to  the  116  miles  between  the  head  of  Holmes  Bayou 
and  Monticello.  The  51  miles  of  river  below  the  head  of  Holmes 
Bayou  to  the  mouth  of  West  Pearl  River  is  in  need  of  considerable 
improvement,  particularly  the  channel  through  Holmes  Bayou,  which 
is  quite  narrow  and  very  much  obstructed. 


The  total  amount  expended  on  this  work  of  improvement  to  June 
30,  1902,  is  $155,125. 

Money  atatetnent, 

July  1,  1901,  balance  unexpended 

Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1902. . . 


June  30,  1902,  amount  expended  during  fiscal  year 


1648.60 
7,000.00 

7, 648. 60 
648.60 


July  1,  1902,  balance  unexpended „       7,000.00 

Amount  (estimated)  required  for  completion  of  existing  project 33, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1904,  in  addition  to  the  balance  unexpended  July  1,  1902: 

For  works  of  improvement , $10, 000. 00 

For  maintenance  of  improvement 7, 000. 00 

17,000.00 

Submitted  in  compliance  with  rec^uirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 
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APPROPRIATIONS. 


By  act  of— 

June  14, 1880 $30,000 

March3,1881 26,000 

Ai]ga8t2,  1882 15,000 

July  6, 1884 10,000 

Augort6,1886 13,125 

Augort  11 ,  1888 10,000 

September  19, 1890 15,000 


Bv  act  of — 

Julyl3,1892 $15,000 

August  18,  WH 5, 000 

June  3, 18tt() 10, 000 

March  3,  IS'.rt) 7,000 

June  13,  H'02 7, 000 


Total 162,125 


COMMERCIAL  HTATISTIC8  FOR  THE  CALENDAR   YEAR   ENI)IN(}    DECEMBER  31,  1901. 

[Appruximate.] 


Articles*. 


I 


1901. 


Tona. 


Value. 


I4)g8  and  timber 190,000         1950,000 

Tnurpentine,  rosin,  and  general  men'handiNc 3,000  '  tiO.OOO 

Total j    193,000  i      1,010,000 


S  13. 

IMPROVEMENT  OF  PEARL  RIVER  BETWEEN  CARTHAGE  AND  JACK- 
SON, MISSISSIPPI. 

»  *  *  *  »  *  * 

Work  during  the  past  fiscal  year  has  been  confined  entirely  to  the 
c»re  and  preservation  of  public  property,  and  the  small  lialance  of 
$127.75,  available  on  July  1,  1901,  was  expended  during  the  year  for 

this  purpose. 

»  *  *  *  *  *  * 

No  commercial  statistics  could  be  obtained  for  this  improvement. 

July  1,  1901,  balance  unexpende<l $127.  75 

Amount  appropriated  by  nver  and  harbor  ad  ai)provi»ii  June  13,  1902  . .    ''  3, 000. 00 


June  30,  1902,  amount  expende<i  during  fiscal  year 


3, 127.  75 
127.  75 


July  1,  1902,  balance  unexpendtil 3,000.00 


(Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1904,  for  maintenance  of  improvement,  in  adaition  to  the  Ixalance 
unexpended  July  1,1902 6,  (XX).  00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harl)or  act  of  1899. 


APPROPRIATIONS. 


^y  act  of — 

March  3,  1879 $6,000 

June  14,  1880 7,500 

March  3,  1881 2,5(X) 

AugUBt2,  1882 2,500 

Augusts,  1886 2,250 

Augustll,  1888 2,500 

September  19,  1890 3,000 


By  act  of — 

Julvl3,  1892 $5,000 

August  18,  1894 2,400 

June3,  1896 2,400 

March  3,  1899 2,500 

June  13,  1902 o3,000 

Total 41,550 


a  For  expenditure  between  Edinburg  and  Jackson. 
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S  14. 

IMPROVEMENT  OF    PEARL    RIVER   BETWEEN    p:i)INBURG    AND   CAR- 
THAGE, MISSISSIPPI. 

•X-  *  *  *  *  *  * 

During  the  past  fiscal  year,  no  funds  being  available  for  this  work, 

no  work  was  done  and  no  expenditures  were  incurred. 

•X-  ****** 

Mon^^y  statement. 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1904,  for  maintenance  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1902 $1,000.00 

Submitted  in  compliance  with  recjuirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 


AJ'PROPRIATIONH. 


By  act  of — 

Julys,  1884. $2,500 

August  6, 1886 2,  250 

August  11, 1888 5, 000 

September  19,  1890 5,000 

July  13, 1892  (maintenance ) .        500 


By  act  of — 

August  1 8, 1894  ( maintenance )  $500 

June  3, 1896  ( maintenance) . .  500 

March  3, 1899  (maintenance) .  1, 000 

Total 017, 260 


COMMERCIAL   STATISTICS*. 


Considerable  rafting  is  done  on  this  portion  of  Pearl  River,  but  no  statistics  as  to 
quantities  were  obtainable. 


S  15. 

IMPROVEMENT  OF  BOGUE  CHITTO,  LOUISIANA. 

*  *  *  *  *  *  m 

No  work  has  been  done  in  connection  with  this  improvement  during 
the  past  year,  and  no  expenditures  were  incurred. 

The  river  has  been  improved  as  far  as  Cross  River,  about  80  miles 
above  the  mouth.  Above  this  point  no  work  has  been  accomplished, 
and  this  portion  of  the  stream  can  be  navigated  only  during  high 

water. 

*  *  *  *  *  »  • 

A  PPROPRI ATI0N8. 


By  act  of — 

September  19,  1890 $5, 000 

July  13,  1892 5,000 

August  18, 1894 5, 000 

June  3, 1896 5,000 


By  act  of — 

March  3,  1899 16,000 

Total 25,000 


COMMERCIAL   STATISTICS   FOR  THE  CALENDAR   YEAR   ENDING   DECEMBER  31,  1901. 

[Approximate.] 


ArticUw. 

1901. 

Tons. 

Value. 

Logs  and  timber 

30,000 

•lA^OOO 

<>See  appropriations  for  Pearl  River  between  Carthage  and  Jackson. 


APPENDIX   T. 


IMPROVEMENT  OF  HOMOCHITTO*  RIVER,  MISSISSIPPI,  AND  OF  RIVERS 
AND  HARBORS  IN  SOUTPIERN  LOUISIANA  AND  EASTERN  TEXAS. 


HEPORT  OF  LIEUT.  COL.  H.  M.  ADAMS,  CORPS  OF  ENGINEERS.  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1902,  WITH 
OTHER  DOCUMENTS  RELA  TING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Homochitto  River,  Mississippi. 

2.  Chefuncte   River  and   Bogue  Falia, 

Louisiana. 
S.  Tickfow    River  and    its    tributaries, 
Louisiana. 

4.  Amite   River   and   Bayou  Manchac, 

Louisiana. 

5.  Closing   crevasse   in   Pass  a  Loutre, 

Mississippi  River. 

6.  Outlet  of  Mississippi  River. 

7.  Maintenance  of  South   Pass,  Missis- 

sippi River. 

8.  Bayou  Lafourche,  Louisiana. 

9.  Bavou  Plaquemine,  Grand  River,  and 

Pigeon  Bayous,  Louisiana. 


10.  Bayou  Courtableau,  Louisiana. 

11.  Bayou  Teche,  Louisiana. 

12.  Channel,  bay,  and  passes  of  Bayou 

Vermilion,  Louisiana. 

13.  Mermentau  River   and    tributaries, 

Louisiana. 

14.  Mouth  and  passes  of  Calcasieu  River, 

Louisiana. 

15.  Johnsons  Bayou,  Louisiana. 

16.  Removing    water    hyacinths    from 

Louisiana  waters. 

17.  Mouths  of  Sabine  and  Neches  rivers, 

Texas. 

18.  Sabine  River,  Texas. 

19.  Harbor  at  Sabine  Pass,  Texas. 


United  States  Engineer  Office, 

Neio  Orleans,  La. ,  July  18^  190Z. 

General:  I  have  the  honor  to  submit  herewith  annual  report  upon 
works  of  river  and  harbor  improvement  in  this  district,  for  the  fiscal 
year  ending  June  30,  1902,  as  follows: 

Very  respectfully,  your  obedient  servant, 

H.  M.  Adams, 
Lwut,  Col. ,  Corps  of  Engineers, 
Brig.  Gen,  G.  L.  Gillespie, 

Chief  of  Engineers^  IL  S.  A. 


T  I. 


IMPROVEMENT  OF  HOMOCHITTO  RIVER,  MISSISSIPPI. 
*  «  «  «  «  «  « 

An  examination  in  February,  1902,  showed  that  obstructions  had 
again  formed  in  that  portion  of  the  river  which  had  been  improved. 
It  is  proposed  to  remove  these  obstructions  with  the  available  funds. 
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Money  statement. 

July  1,  1901,  balance  unexpended $&8i.  28 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  1902  . .      2, 000. 00 


June  30,  1902,  amount  expended  during  fiscal  year 


2,584.28 
62.68 


July  1,  1902,  balance  imexpended 2, 621. 60 


ABSTRACT  OF   APPROPRIATIONS   FOR  IMPR0V;iNG   HOMOCHITTO   RIVER,  MISSISSIPPI. 

By  act  of  Congress  approved  March  3,  1899 $16, 000 

By  act  of  Congress  approved  June  13,  1902  (maintenance) 2, 000 

Total 18,000 


COMMERCIAL  STATISTICS. 

[From  January  1, 1901,  to  December  31, 1901.] 

Vessels  entering  and  departing. 


Class. 

Number. 

Trips. 

III 

Steamers  .    .......... 

2 

A 

228 

Shipments  by  uHiter. 

Article. 

Tons. 

Value. 

Cotton  seed 

800 

$18,600 

T  2. 

IMPROVEMENT  OF  CHEFUNCTE  RIVER  AND  BOGUE  FALIA,  I/)UISIANA. 
*  *  *  «  «  «  » 

During  the  past  fiscal  year  no  work  has  been  done,  the  small  bal- 
ance of  funds  available  being  insufficient. 

Snags  and  logs  continue  to  accumulate,  ai\d  bars  form  in  the  chan- 
nel. These  obstructions  must  be  periodically  removed,  for  which  the 
sum  of  $3,000  will  be  required  annually. 

It  is  proposed  to  apply  the  available  balance  to  the  credit  of  this 
improvement  to  maintenance  by  dredging  an  8-foot  channel  60  feet 
wide  through  the  bar  at  the  mouth  of  the  Chefuncte. 


Mimey  statement, 

July  1 ,  1901,  balance  unexpended $40. 78 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  1902 
(allotted) 3,000.00 


June  30,  1902,  amount  expended  during  fiscal  year 


3,040.73 
10.00 


July  1,  1902,  balance  unexpended 3,030.73 

-a 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1904,  for  maintenance  of  improvement,  in  addition  to  the  balance  un- 
-     expended  July  1,  1902 3,00a00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
I    Jime  4,  1897,  ana  of  section  7  of  the  river  and  harbor  act  of  1899. 
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.ABETTRACr    OF    APPROPRIATIONS    FOR    IMPROVING    CHEFUNCTE    RIVER  AND   BOGUE  FALIA, 

LOUISIANA. 

By  act  of  Congress — 

Approved  March  3,  1881 $1,500 

Passed  August  2,  1882 1,500 

Approved  August  5,  1886 2, 500 

Approved  September  19,  1890 1, 000 

Approved  July  13,  1892  (maintenance ) 1, 000 

Of  August  18,  1894  (maintenance) 1, 000 

Passed  June  3,  1896  (maintenance) 1, 000 

Approved  March  3,  1899  ( maintenance) 1, 000 

Approved  June  13,  1902  (maintenance) «3, 000 

Total 13,500 


COMMERCIAL   STATISTICS. 

[From  January  1, 1901,  to  December  31, 1901.] 

Vessels  entering  and  departing. 


Class. 


Steamers 

Sailing  vessels. 
Barges 


Total 


Number. 


Draft  of  heaviest  vessel:  Light,  5  feet;  loaded,  7  feet. 


Shipments  and  receiptSy  by  tvaler. 


Trips. 


I 

8  ' 

32  , 

12  I 


169 
606 
266 


52  I    1,040 


Net  reg- 
istered 
tonnage. 


14,785 
13,565 
19.870 


48,220 


Articles. 


SHIPMENTS. 


Lumber 

Shells  and  sand 

Cotton  and  cotton-seed  products. 

Brick 

TtLt,  roein,  and  turpentine 

Cord  wood 

Mce 


Total 


RKJ'KIPTS. 


Merchandise 


Grand  total ,      92,874 


Tons. 

^ 

Value. 

25,494 

57,666 

555 

2,290 

1,841 

548 

100 

S165,710 

86,500 

88,480 

9,732 

24,612 

1,918 

2,486 

88,494 

379,438 

4,380 

4 

328,500 

92,874 

707,938 

T3. 

IMPROVEMENT  OF  TICKFAW  RIVER  AND  ITS  TRIBUTARIES, 

LOUISIANA. 


No  work  has  been  done  during  the  past  fiscal  year,  su£G[cient  funds 
not  being  available. 

Snags  and  logs  continue  to  accumulate  in  the  channel,  and  the  water 
hyacinth  rapidly  increases  in  quantity.     It  will  be  necessary  to  remove 


«  Allotted. 
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these  obstructions  from  time  to  time.     It  is  estimated  that  $1,000 
annually  will  be  required  for  the  work. 

It  is  proposed  to  expend  the  available  funds  in  maintaining  the 
improvements  by  removing  obstructions  from  the  Tickfaw  from  its 
mouth  to  the  Natalbany  River,  from  the  Natalbany  from  the  mouth  to 
Ponchatoula  River,  and  from  the  Ponchatoula  as  far  as  funds  will 
permit. 

Money  statetnent. 

July  1,  1901,  balance  unexpended $20. 19 

id  harbor  act  approved  June  13,  1902 

1,000.00 


Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902 
(allotted) 


June  30,  1902,  amount  ex^jended  during  fiscal  year 


1,020.19 
10.00 


July  1,  1902,  balance  unexpended 1, 010. 19 


Amount  that  can  be  profitably  expended  in  fiscal  year  endin^i:  June  30, 
1904,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1, 1902 1, 000. 00 

Submitt^  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


ABSTRACT  OF   APPROPRIATIONS   FOR   IMPROVING    TICKFAW   RIVER  AND  TRIBUTARIES, 

LOUISIANA. 

By  act  of  CJongress — 

Approved  March  3,  1881 $2,000 

Passed  August  2,  1882 2,000 

Approved  Augusts,  1886 2,000 

Of  August  11,  1888 1,000 

Approved  September  19,  1890 1, 000 

Approved  July  13,  1892  (maintenance) 1, 000 

Passed  August  18,  1894  (maintenance) 1, 000 

Passed  June  3,  1896  (maintenance) 1, 000 

Approved  March  3,  1899  (maintenance) 1, 000 

Approved  June  13,  1902  (maintenance)  « 1, 000 

Total 13,000 


COMMERCIAL   STATLSTIC8. 

[From  January  1,  1901,  to  December  31, 1901.] 
Vessels  entering  and  departing. 


Class, 

Number. 

Trips. 

Net 

registered 

tonnage. 

Steamers 

• 

7 

14 

2 

163 

207 

58 

8,9M 
S,UO 
8,8» 

SailinfiT  vewjels 

Barges 

Total 

23 

428 

10,8M 

Draft  of  heaviest  vessel: 

Light,  5  feet;  loaded,  6.5  feet. 

«  Allotted. 
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Shipments  and  receipts,  by  vxUer. 


Articles. 


SHIPMENTS. 


Lmnber 

Logs 

Cotton  and  cotton-seed  products 

Wood  and  staves 

lOflcellaneous 


Total 


RECEIPTS. 


Merchandise , 

Grand  total. 


Tons. 


26,892 
24,402 

48 
3,100 

22 


54,464 


2,000 


56,464 


Value. 


$174,798 

56,938 

7,640 

11,075 

780 


261,231 


150,000 


401,231 


T4. 

IMPROVEMENT  OF  AMITE  RIVER  AND  BAYOU  MANCHAC,  LOUISIANA. 

******* 

During  the  fiscal  year  ending  June  30,  1902,  no  work  has  been  clone 
toward  this  improvement,  sufficient  funds  not  being  available. 

Snags,  logs,  and  trees  continue  to  accumulate,-and  the  banks  cave. 
It  is  estimated  that  $2,500  annually  will  be  required  to  maintain  the 
existing  improvement.  It  is  proposed  to  apply  the  available  balance 
to  the  credit  of  this  improvement  to  maintenance  by  dredging  an  8-foot 
channel  50  feet  wide  through  the  bar  at  the  mouth  of  Amite  River. 

Money  statement, 

Jtdy  1, 1901,  balance  unexpended $129. 87 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902 

(allotted) 2,500.00 

2, 629. 87 
Jtme  30,  1902,  amount  expended  during  fiscal  year 17. 50 

July  1, 1902,  balance  unexpended 2, 612. 37 

I 'Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1904,  for  maintenance  of  improvement  in  addition  to  the  balance  un- 
expended July  1 ,  1902 2, 500. 00 
Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


DISTRACT    OP    APPROPRIATIONS    FOR    IMPROVING     AMITE    RIVER    AND    BAYOU    MANCHAC, 

IX)UI8IANA. 

%  act  of  Congress— 

Approved  June  14,  1880 $8, 000 

Approved  March  3,  1881 5,000 

Approved  August  5,  1886 2,000 

Of  August  11,  1888 5,000 

Approved  September  19,  1 890 3, 800 

Approved  July  13,  1892  ($1,500  maintenance) 2, 500 

Of  August  18,  1894  (maintenance) 2, 500 

Passed  June  3,  1896  (maintenance) 2, 500 

Approved  March  3, 1899  (maintenance) 2, 500 

Approved  June  13,  1902  (maintenance) «2,500 

Total 36,300 

«  Allotted. 
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COMMERCIAL  STATISTICS. 

[From  January  1, 1901,  to  December  31, 1901.] 

Vessels  entering  and  departing. 


Class. 


Steamers 

Sailing  veaselB 

Barges 

Total 

Draft  of  heaviest  vessel:  Light  5.5  feet;  loaded,  8  feet. 

Shipments  and  receiptSf  by  water. 

Articles. 


Number. 


9 

29 

5 


43 


Trips. 


316 

301 

42 


650 


ia,m 


SHIPMENTS. 


Lumber . 
Logs 


Staves,  laths,  and  shingles 

Cord  wood #... 

Cotton  and  cotton-seed  products. 
Miscellaneous 


16,278 

37,688 

5,217 

5,294 

1,711 

185 


Total 66,818 

RECEIPTS.  \ 

Merchandise I       8, 600 

Grand  total 


69,818 


Value. 


tU6k»7 

6O.80B 

18,60 

U0,717 


418,907 


282,500 


60,407 


T5. 
CLOSINCJ  CREVASSE  IN  PASS  A  LOUTRE,  MISSISSIPPI  RIVER. 

*  *  *  For  details  of  the  progress  and  completion  of  this  work 
see  page  1487,  Annual  Report  of  the  Chief  of  Engineers  for  1898,  and 
page  1839  of  Report  for  1899. 


During  the  fiscal  year  210  feet  of  the  dam  has  been  washed  away, 
increasing  the  break  to  919  feet  on  June  30,  1902.  Twenty-one  feet 
of  this  was  lost  from  the  west  end  and  189  feet  from  the  east  end. 
The  greatest  loss  occurred  during  a  storm  in  August,  1901,  when  306 
feet  of  the  dam  was  washed  away. 

That  portion  of  the  work  from  Y  to  D  (see  chart  accompanying)) 
4,054y'^]i  feet,  is  in  good  condition.  From  Y  to  range  No.  2  tiie  (US- 
tance  is  2,33^i  feet,  of  which  1,235  feet  is  in  good  condition,  178  feet 
effective,  but  weak,  168  feet  partially  in  place,  but  of  no  vklae,  and 
753i  feet  completely  lost.  There  has  been  practically  no  change  in 
the  depth  of  water  during  the  year. 

There  were  no  operations  during  the  year.  The  sum  of  $21,000 
remains  available  from  the  appropriation,  $1,000  being  reserved 
March  6,  1902,  for  payment  or  certain  expenses  of  the  o^ce  of  the 
Chief  of  Engineers. 


<• 
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Money  statement. 

July  1,  1901,  balance  unexpended $22,004.92 

March  16,  1902,  amount  withdrawn  by  office  Chief  of  Engineers  for  ex- 
penses  * 1,000.00 

Jtdy  1,  1902,  balance  unexpended 21,004.92 


ABSTRACT    OF   APPROPRIATIONS    FOR   CLOSING   CRBVASSB   IN    PASS    A    LOUTRS,    MISSISSIPPI 

RIVER. 

By  act  of  Congress  approved  February  26,  1897 «$250,000 


T6. 

IMPROVEMENT  OF  THE  OUTLET  OF  THE  MISSISSIPPI  RIVER. 
*  «  *  *  *  «  « 

Preparation  of  plans  and  specifications  for  the  construction  of  the 
dredge,  and  advertisement  of  same,  was  first  assigned  to  Maj.  Thomas 
H.  Handbury,  Corps  of  Engineers.  Bids  received  by  him  were  in 
excess  of  the  amount  available.  The  plans  have  since  been  revised  by 
*  Capt.  J.  C.  Sanford,  Corps  of  Engineers,  and  a  contract  has  been 
made  by  him  for  construction  of  a  dredge  to  cost  $286,606.  To  June 
80, 1902,  the  sum  of  $3,696.35  has  been  expended  by  this  oflice  in  pay- 
ment of  expenses  incurred  by  Major  Handbury  and  Captain  Sanford 
in  connection  with  preparation  of  plans  and  letting  of  contract  for  this 
dredge.  C^tain  Sanford  was  autnorized  by  the  Chief  of  Engineers 
to  disburse  $1,000  of  the  appropriation  for  the  same  purposes. 

Money  statements. 

IMPROVEMENT  OP  OUTLETS  TO   MISSISSIPPI   RIVER. 

July  1,  1901,  balance  unexpended 1321,915.72 

Jane  30,  1902,  amount  expended  during  fiscal  year $526. 13 

October  30^  1901,  amount  allotted  to  Capt.  J.  C.  Sanford  by 

letter,  office  Chief  of  Engineers 1, 000. 00 

1, 526. 13 

July  1,  1902,  balance  unexpended 320,389.59 

SOUTHWEST  PASS,    MISSISSIPPI   RIVER. 

Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1902.    $750, 000. 00 
July  1,  1902,  balance  unexpended  and  available 750. 000. 00 

Amount  (estimated )  required  for  completion  of  existing  project 5, 250, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  endmg  June 

30,  1904,  in  addition  to  the  balance  unexpended  July  1,  1902 2,250,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 

June  4,  1897. 


flOf  this  amount  $10,000  was  allotted  by  act  of  February  17,  1898,  for  survey  of 
Southwest  Pass,  Mississippi  River. 
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ABSTRACT    OF   APPROPRIATIONS   FOR  IMPROVING    THE  OUTLET  OF  THE  MISSISSIPPI    RIVER. 

■By  act  of  Coneress  approved  March  3,  1899 $200,000 

By  sundry  civil  act  approved  June  6,  1900 300,000 

Total 500,000 

ABSTRACT   OF  APPROPRIATIONS   FOR    IMPROVING   THE   SOUTHWEST   PASS   OF  THE   MISSISSIPPI 

RIVER. 

By  act  of  Congress  approveiiJune  13,  1902 $750,000 


ABSTRACT  OF    CONTRACTT   IN   FORCE   DURING   YEAR    ENDING    JUNE  30,    1902,    FOR   IMPROV- 
ING   OUTLET  OF  THE   MISSISSIPPI   RIVER. 

For  construction  of  dredge  boat. 

Name  and  address  of  contractor:  William  R.  Trigg  Company,  Richmond,  Va. 

Dated:  1901. 

Approved:  1901. 

Date  of  beginning:  1901. 

Contract  prices: 

For  hull  and  propelling  machinery $2i52, 375 

For  pumps  and  machinery 32, 050 

For  electric-light  plant  . .'. 2, 180 

Total 286,605 


COMMERCIAL   STATISTICS. 


For  commercial  statistics  for  the  port  of  New  Orleans,  see  report  on  Maintenance 
of  South  Pass  Channel,  Mississippi  River. 


T7. 
MAINTENANCE  OF  SOUTH  PASS  CHANNEL,  MISSISSIPPI  RIVER. 

This  work  was  commenced  on  January  29,  1901,  on  the  expiration 
of  the  contract  for  siecuring  and  maintaining  a  channel  through  South 
Pass  entered  into  with  the  late  James  B.  Eads,  and  was  provided  for 
by  the  emergency  river  and  harbor  act  approved  June  6,  1900,  which 
directed  the  Secretary  of  War  to  take^charge  of  the  channel,  jetties, 
and  auxiliary  works,  and  to  maintam  the  channel  with  the  utmost 
efBcienc}^,  and  for  that  purpose  authorized  him  to  di*aw  warrants  on 
the  Treasury  for  not  exceedmg  $100,000  per  year. 

Under  the  provisions  of  the  sundry  civil  act  approved  June  6, 1900, 
the  dredge  Beia^  belonging  to  the  Mississippi  River  Commission,  was 
temporarily  transferrea  for  this  work.  Dredging  was  done  in  the 
pass  above  the  jetties  with  this  plant  from  February  4  to  June  27, 
1901.  The  plant  was  returned  to  the  Mississippi  River  Commission 
in  July,  1901,  and  the  U.  S.  dredge  Sahhie^  belonging  to  Sabine  Pass 
improvement,  was  put  on  the  work  July  3,  1901. 

The  Sahinc  was  operated  five  days  in  the  channel  between  the  jetties- 
and  nine  days  in  ciiannel  beyond  ends  of  the  jetties  up  to  July  26,. 
when  she  became  disabled  by  broken  propeller  wheel.  No  furthe 
dredging  was  done  until  in  October,  when  the  Sabi?ie  worked  seve 
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lays  in  jetty  channel  and  five  days  beyond  ends  of  jetties.  The 
iredge  was  used  in  September  to  rescue  pile  driver,  derrick  boat,  and 
larges  which  had  been  sunk  or  beached  by  a  severe  storm  that  occurred 
D  August.  This  dredge  was  returned  to  Sabine  Pass  on  October  26, 
.901. 

In  July,  1901,  a  tugboat,  two  wooden  and  one  steel  barges,  tools,  and 
1,000  tons  of  stone  were  purchased  from  the  Eads  estate.  Two  addi- 
ional  wooden  barges  were  purchased  in  New  Orleans  in  August, 
rhis  plant  and  material,  together  with  the  other  plant  previously  pur- 
shased  from  the  Eads  estate,  were  used  for  repairmg  the  jetties,  diTkes, 
ind  dams  after  necessary  repairs  had  been  made  to  the  plant.  Piles, 
?aling  timbers,  and  willows  were  purchased  for  the  worK. 

The  work  of  repairing  the  jetties  and  auxiliar^^  works  was  com- 
nenced  August  5,  1901,  at  the  nead  of  South  Pass,  in  the  Pass,  and  at 
he  mouth  of  it,  and  continued  throughout  the  balance  of  the  fiscal 
rear.  All  were  ia  effective  condition  when  the  river  began  to  rise,  so 
hat  the  scouring  power  of  the  current  was  fully  utilized,  and,  on  the 
vhole,  an  excellent  channel  maintained. 

On  March  24,  1902,  the  Secretary  of  War  approved  a  recommcnda- 
ion  that  the  dredge  Beta  be  put  in  readiness  for  use  in  South  Pass, 
iequest  for  the  dredge  was  made  on  May  6.  The  dredge  Beta  arrived 
i  Port  Eads  on  May  20,  and  on  the  26th  be^fan  operations  in  Port 
5ads  Reach,  which  was  the  shoalest  locality  m  South  Pass.  After 
lighty-six  hours'  actual  dredging  2,700  feet  of  channel  was  improved 
0  that  the  depth  varied  from  31  to  33  feet,  and  the  width  of  the 
©-foot  channel  was  not  less  than  40  feet.  As  a  rule,  however,  the 
lepth  was  33  feet,  and  the  width  of  the  30-foot  channel  was  50  feet. 

On  June  14  the  dredge  was  moved  to  Upper  Base  Reach  and  began 
Iredging  there  on  the  16th:  she  was  employed  in  that  locality  at  the 
Jose  of  the  fiscal  year. 

The  shoalest  localities  in  the  entire  14  miles  of  channel  from  the 
nain  river  to  the  Gulf  is  in  Goat  Island  and  Upper  Base  reaches, 
vhere  the  available  depth  is  27.8  feet,  and  the  aggregate  length  of 
'hannel  at  four  localities  where  the  central  depth  is  less  than  30  feet 
8  6,140  feet,  or  8.3  per  cent  of  the  entire  channel. 

The  channel  has  been  more  successf uU}^  navigated  during  the  past 
^ear  than  during  any  previous  year  since  it  has  been  open.  More 
leep-draft  vessels  and  vessels  of  deeper  dmft  passed  tnrough  the 
^nnel  than  ever  before;  the  deepest  draft  was  27 J  feet. 

The  report,  herewith,  of  Mr.  C.  Donovan,  assistant  engineer,  is  in 
letail  ana  complete. 

Money  statem^mt. 

^oirnt  appropriated  by  river  and  harbor  act  approved  June  6, 1900,  for 
fiscal  year  1902 $100,000.00 

unoant  allotted  from  appropriation  for  **  Emergencies  in  River  and  Har- 
bor Works"  (1902) 10,000.00 

110,000.00 

[^e  30,  1902,  amount  expended  during  fiscal  year $100, 074. 38 

'mie  30,  1902,  outstanding  liabilities 9, 447. 69 

'«me  30,  1902,  total  cost  of  operations  during  fiscal  year 109, 522. 07 

^e30,  1902,  balance  reverting  to  Treasury 477.93 
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APPROPRIATION   FOR  ALTERING   DRBDGEB. 

July  1,  1901,  balance  unexpended $5, 901. 09 

November  20,  1901,  deposit  as  repayment  to  appropriation 1. 53 

July  1,  1902,  balance  unexpended 5,902.62 

ABSTRACT  OP  APPROPRIATIONS   FOR  8<^UTH    PASS  CHANNEL,  MISSISSIPPI   RIVBR. 

Mainleiutiijce. 
By  act  of  Congress — 

Approved  June  6,  1900  (indefinite ) ,  annually $100, 000 

Approved  June  6,  1900  (allott^xl) 10,000 

Approved  June  13,  1902 75,000 

Examinations  ami  svrveyH. 

By  act  of  Congress  approved  June  13,  1902  (indefinite),  annually $10, 000 


COMMERCIAL  STATISTICS. 


[From  January  1, 1901,  to  December  81, 1901.] 

Port  of  New  Orleans,  La. 

[From  information  furnished  by  collector  of  port  of  New  Orleans.] 


Class. 


FOREIGN-BOUND  VESSELS. 


Steamers 

Sailing  vessels 


Steamers 

Sailing  vessels 


Total. 


COASTWISE  VESSELS. 


Entered. 


Cleared. 


Number. 


1,207 
29 


344 
35 


Tonnage. 


1,949,598 
22,483 


8.'i9,876 
16,247 


Number. 


1,246 
44 


284 
46 


1,616  !    2,847,154 


Foreign  exports  and  im}X)rts. 


1,619 


Tonnage. 


2,066,965 
88,986 


008.435 
17,112 


2,686,468 


Articles. 


EXPORTS. 


Cotton  and  cotton-seed  products 

Grain 

Flour 

Lumber,  boards,  staves,  etc 

Stock  (live) 

Pig  iron 

Zinc  ore 

Leaf  tobacco 

Lard 

Miscellaneous 


Total  exports 


IMPORTS. 


Coffee.. 
Cement 
Salt.... 


Sugar 

Fruits  and  nuts 


Year  ending  Dec.  31, 1901 . 


Tons. 


1 


800,767 

,131,793 

67,446 

434,510 
61,266 
18,008 
14,563 
10,889 
4,388 

184,984 


2,728,694 


51,069 

12,023 

9,918 

129,825 

158,414 


Value. 


$93,939,829 

24,716,820 

2,668,144 

5,807,868 

7,660,165 

228,487 

402,082 

2,066,194 

761,060 

5,649,628 


148,818,112 


6,716,986 

09.802 

66,888 

6,684,688 

2,468»888 


APPENDIX   T — ^BEPOBT   OF   LIEUT.   COL.  H.  M.   ADAMS.       1827 


Foreign  exports  and  imports — Continued. 


Articles. 


iMFOBTB--<»ntinued . 

Sisal  grass  (umnanufactored) 

Jute  fabrics 

Cotton  fabrics 

Chemicals,  drugs,  dyes,  etc 

Wines,  brandy,  and  malt  liquors.' 

Tin  and  tin  plate 

Cotton  ties 

Iron  and  steel  manufactures 

Tobacco  (leaf,  cigars,  etc.) 

Mattings  (floor) 

Fertilizers,  etc 

Earthen,  china,  and  glass  ware 

MlscelUuieous 

Total  imports 

Total  exports  and  imports 


Year  ending  Dec.  31, 1901. 

Tons. 

Value. 

21,139 

$2,179,869 

38,257 

8,740,663 

9,817 

248,618 

3,284 

146,103 

893 

348,355 

3,946 

216, 141 

3,200 

102,829 

2,029 

106,777 

116 

199,335 

2,098 

214, 174 

2.813 

56,260 

1,939 

193,996 

12,465 

1,216,693 

458,260 

23,899.138 

3.186,854 

167,717,250 

Domestic  shipments  and  receipts  by  Cromwell  and  Morgan  steamship  lines. ^ 


Articles. 


SHIPMENTS. 

Bosar 

Molasses 

Cotton 

Rice 

lumber 

Grain 

Ores,  bullion,  etc 

Agricultural  products 

Miscellaneous 

Total  shipments 

BECEIPTS. 

8ngar 

Machinery 

Iron,  pteel,  and  metals 

Groceries  and  provisions 

Merchandise 

Manufactured  products 

Miscellaneous 

Total  receipts 

Grand  total 


Year  ending  Dec.  31, 1901. 

Tons. 

Value. 

111,769 
57,638 

105,587 
21,410 
19, 117 
39,811 

106,080 
41,677 
79,826 

98.941,496 

4,037,185 

16,878,600 

1,712,767 

467,600 

1,029,695 

5,?28,240 

901.821 

239,783 

584,860 

39,936,979 

39,415 
68,425 
2,088 
64,131 
107,998 
84,967 
76, 131 

3,154,000 

5,131,875 

104,400 

14,106,820 

21,599.600 

976,952 

2,795,862 

442,155 

47,871,609 

1,027,015 

87,806,488 

report  of  mr.  c.  donovan,  assistant  engineer. 

United  States  Engineer  Office, 

Port  EadSy  La.,  July  1,  190S. 

Sir:  I  have  the  honor  to  report  upon  the  maintenance  of  South  Pass  channel, 
Mississippi  River,  during  the  fiscal  year  ending  June  30,  1902,  as  provided  for  m  an 
act  of  Congress  approved  June  6,  1900. 

As  soon  after  Jul^  1,  1901,  as  practicable,  necessary  plant  was  purchased  and  put 
in  serviceable  condition,  materials  contractied  for,  etc.,  and  on  August  5  active  oper- 
ations were  b^un  to  maintain  the  jetties  and  auxiliary  works  in  connection  with 
which  no  work  had  been  done  during  the  preceding  six  months. 

On  August  13,  14,  and  15,  1901,  this  locality  was  visited  bv  the  most  violent  storm 
ever  known  here,  and  although  no  great  damage  was  caused  to  the  jetties  and  aux- 
iliary works,  still  their  subsidence  waa  augmented  to  a  degree  fully  equal  to  one 
jfou^s  normal  deterioration.  Every  dike,  dam,  etc.,  except  the  inner  east  jetty, 
aettled  so  that  they  were  beneath  the  surface  of  the  water,  and  the  latter  was  below 
Ihe  sor^e  at  some  localitieci.    A  laige  pile  driver  was  sunk  and  considerably  d»si\8J(ga\^ 


i 
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the  derrick  boat  Punk  at  her  wharf  ami  was  slightly  damaged,  and  a  large  l)aiige,  used 
for  transporting  willows,  was  driven  ashore,  without  damage,  2  miles  above  the 
Head  of  the  Passes. 

All  l)uildings  and  their  contents  were  more  or  less  injured  by  wind,  floo<l,  or  rain, 
and  three  dwelling  places  were  rendered  uninhabitable.  Walks  were  washeil  away, 
trees  uprooted,  and  debris  and  heavy  drift  deposited  on  the  storage  ground  on  the 
east  bank  of  the  [lass.  With  few  exceptions,  sounding  ranges  and  instrument  stations 
were  destroye*!. 

After  making  ways  about  here  passable,  removing  mud  from  dwellings,  office,  shops, 
etc.,  active  oi>erations  were  again  renewed  on  August  19. 

To  put  all  works  in  the  most  effective  condition  possible  under  the  circumstanceB 
before  the  river  b^^an  to  rise,  so  that  the  force  of  the  current  would  be  fully  utilized, 
was  the  primary  object  to  be  attained.  As  contrat^tors  for  pilin]^,  timber,  etc.,  were 
derelict,  and  as  the  piling  in  some  of  the  structures  were  in  condition  to  hold  willows, 
the  work  of  filling  them  was  vigorously  prosecuted,  and  when  other  materials  arrived 
oth^r  structures  were  repaireil  or  rebuilt  and  all  were  in  effective  condition  when  the 
river  began  to  rise.  Tne  results  produced  by  way  of  channel  improvement  were 
highly  satisfactory  and  gratifying. 

wKile  preparations  were  being  made  to  begin  operations  a  party  representing  an 
association  came  to  me  and  said  tney  were  about  to  complain  of  seeniing  lack  of  atten- 
tion to  necessary  work  in  connection  with  the  jetties  and  auxiliary  works.  I  assured 
him  that  such  action  would  Ixi  unnecessary  and  of  no  avail,  since  the  work  was  then 
in  hand  and  would  soon  l>e  progressing  rapidly.  I  make  this  statement  in  onler  to  ; 
convey  more  clearly  the  impression  of  others  as  to  the  condition  of  the  work  about  J 
the  time  it  was  taken  in  liaud.  | 

MAINTENANCE   OF  JETTIES,   DIKES,  DAMS,  ETC.  ! 

AT  THE  HEAD  OF  HOUTH  PASS. 


IN  SOUTH  PASS. 


Grand  Bayou  and  Goat  Island  reaches. — ^Theee  localities  are,  respectively,  about  6 
and  9  miles  above  South  Pass  light-house.  In  the  former  there  are  7  wing  danu 
and  in  the  latter  there  are  5,  as  represented  on  charts  2  and  3.  All  were  made 
effective  by  the  addition  of  willows  and  earth,  and  from  time  to  time  in  the  fatare 
they  will  be  made  more  permanent  by  the  renewal  of  the  piling  and  other  timber. 


* 


{  = 


West  dike. — ^This  stnicture,  also  known  as  Wes>  T-head,  was  put  in  effective  oondi-     j 
tion  by  the  renewal  of  mine  of  the  i)iling  and  other  timber  and  the  addition  of  mllows 
weigh t*Ml  with  stone  and  earth.     It  is  8^5  feet  long. 

On  the  morning  of  March  31,  1902,  a  portion  of  this  dike  gave  way  in  consequence 
of  the  falling  of  a  structure  known  as  West  Light,  which  was  built  partially  on  the 
dike  an<l  partially  on  piles  independent  of  the  dike.  The  piles  were  undennined  by 
a  strong  eddy,  and  as  the  foundfation  timbers  of  the  structure  were  firmly  bolted  to 
timbers  in  and  a  part  of  the  dike,  the  result  of  its  falling  was  to  tear  out  a  section  of 
the  dike  79  feet  in  length,  beginning  56  feet  from  the  upper  end.  The  work  of  restor- 
ing this  section  was  immediately  begun,  but  before  it  was  completed  theijection  56  \ 
feet  in  length  from  the  upper  end  had  washed  out,  and  the  renewal  of  the  whole  4 
necessitated  the  building  of  a  section  170  feet  long  and  16  feet  wide.  It  was  with 
great  difficulty,  owing  to  the  very  strong  current,  that  the  work  was  succesBfully 
accomplished. 

The  work  is  now  in  good  (condition,  but  will  be  made  stronger  and  more  perma- 
nent during  the  coming  year. 

This  dike  and  other  works  which  will  be  referred  to  in  this  locality  are  shown 
on  C/hart  No.  4,  and  further  on  will  be  found  a  statement  of  materials  and  labor 
expendeil  in  connection  with  each. 

Vj)per  dam. — This  dam  is  416  feet  long,  and  was  maintained  in  good  condition 
by  the  addition  of  piling,  willows,  stone,  and  earth.  A  threatened  undermining  of 
tlie  west  end  during  the  month  of  April  was  arrested,  and  that  end  made  more 
secure. 

Cut-off  dike. — This  dike  connects  with  upi)er  dam  on  the  lower  side  of  the  same^ 
and  originally  closed  a  channel  between  upper  dam  and  the  mainland  below  it.  On 
April  22  a  section  100  feet  in  length  of  this  dike,  beginning  115  feet  below  upper 
dam,  was  undermined  and  lost.  Kepairs  were  completed  Ma^^  10,  and  that  night 
some  craft,  as  vet  unknown,  ran  into  the  work  and  damaged  it  to  such  an  extent 
that  it  cost  $l6o  to  repair  it.  Kepairs  were  made  at  once,  and  the  work  is  now  in 
good  condition. 
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AT  THE  MOUTH  OF  SOUTH  PASS. 


All  works  at  this  locality  are  represented  on  Chart  No.  1. 

^  East  jetty. — No  work  has  been  done  on  this  jetty  since  1893,  and  it  is  probable  that 

ijne  will  ever  be  required,  since  the  inner  jetty  may  be  made  sufficiently  efficient. 

The  land  formation  about  and  to  the  eastwarci  of  this  jetty  has  been  receding  for 

^eral  years,  but  during  the  past  year  there  was  practically  no  recession. 

The  condition  of  this  jetty  is  as  follows:  For  2,150  feet  from  East  Point,  its  origin, 

18  beneath  the  surface  of  the  land  which  has  formed  about  and  over  it.     For  the 

:t  4,055  feet  it  is  as  originally  built  of  mattresses  and  stone;  the  upper  surface  is 
)W  about  4  feet  below  the  plane  of  average  flood  tide.  The  remainder  of  the  jetty 
capped  by  a  concrete  wall,  which  is  in  fair  condition  and  protects  the  inner  east 

from  the  force  of  heavy  seas. 
.  Jbr  a  distance  of  2,000  feet  from  the  upper  end  the  elevation  of  the  wall  averages 
^4  of  a  foot  above  average  flood  tide,  and  the  remainder  of  it  is  below  that  plane, 

whole  averaging  0.4  of  a  foot  below. 
West  jetty. — As  represented  on  the  chart,  this  jetty  is  entirely  buried  by  the  land 
'  Ich  has  formed  since  it  was  built.     It  is  not  probable  that  any  further  work  will 

5r  be  required  in  connection  with  it. 
Inner  east  jetty. — ^The  subject  of  the  principal  work  at  the  mouth  of  the  pass  is  the 
,730  feet  of  this  jetty  from  the  sea  end.     From  that  point  for  a  distance  of  5,640 
jt^e  work  was  put  in  good  condition  by  the  addition  of  willows  and  stone;  that 

in  such  condition  that,  under  ordinary  circumstances,  further  work  will  not  be 

juired  on  this  portion  for  nearly  two  years.     Five  hundred  feet  of  this  jetty  was 

kftially  completed,  and  in  places  where  most  required  the  piling  was  renewed. 

Inner  west  jetty. — No  work  was  done  on  this  jetty  during  the  year,  as  there  was 

>thing  that  required  urgent  or  immediate  attention.     Early  in  the  coming  year  the 

rib  work  at  the  outer  end  will  be  built  up,  and  that  is  about  all  that  is  required. 

Wing  dams. — Each  of  the  37  wing  dams  shown  on  Chart  No.  1  were  more  or  less 

(paired,  and  some  were  rebuilt.     They  are  as  a  rule  in 

I  serviceable  or  effective  condition. 

The  following  is  a  statement  of  materials  expended  in 

id  auxiliary  works,  and  where  used : 


pd  condition,  and  all  are 


aintenance  of  jetties 


Willows. 

Stone. 

^VlMlcs. 

30  feet 
long. 

i8* 

40  feet 
long. 

50  feet 
long. 

6 
64 

2 

60  feet 
long. 

pnAr  Pflst  ietty 

Cords. 

8,696.9 

2,089.2 

5'22. 8 
243.  4 
2, 528. 3 
773.2 
.'>31.5 

Cm.  yds. 

2,516.1 

124.6 

31 

21 
97 

■tly  winK  dams 

1 

Wm  dams. 

v    Grand  Bayou  Reach 

10 

1    Goat  Island  Reach 

•  ••••••- 

Pest  dike,  head  of  South  Phks 

228 
56 
88 

3 

176 

nper  dam.  head  of  sr)nth  |'r.sk , , , , 

2:^ 

Kv^flT  dike,  head  of  South  Vhhh 

36 

h&ding  for  pile  driver 

8 

5 

33 

fakl-yard  wHarf 

1 

1^ 

1       Total 

15,385.3 

2,993.7 

6^1 

118 

75 

246 

Timber 
12  by  12 
inches. 


Screw  bolts. 


24  inches 
long. 


ler  east  jetty 

wing  dams 

dams.  Grand  Bayou  Kench 
dike,  head  of  South  Pass  . , 
jr  dam,  head  of  South  Puss  . 
)fif  dike,  head  of  South  Pass. . 

ling  for  pile  driver 

il-yard  wharf 

Total 


Lin.  Jed. 
300 

2, 019 
160 

1.618 
4'20 
155 
120 
180 


I 


27  inches 
long. 


29  Inches 
long. 


Planks 
2i  by  12 
inches. 


4,972 


&1 
•237 

24 
238 

60 

33 
8 

15 


130 

5 

59 

8 


140 
220 


669 


202 


360 


ENG    1902 84 


J 


I 
% 


\ 


J-  1  * 


\ 
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The  number  of  hours  of  labor  during  the  year  was  29, 177 j,  and  it  was  distiibated 
as  follows: 


I^lx)r  on- 

Placing 
willows. 

7,0281 
1.641i 

380 

197 

1.906 

Loading 
stone  on 
barges, 
and  plac- 
ing same. 

Remov- 
ing and     Driving 
replacing  piles,  etc. 
stone. 

Loading 
earth  on 
barges, 
and  plac- 
ing same. 

Miscella- 
neous 
work. 

Clearing 

driftwood 

ftom 

works. 

Inner  east  jetty 

4. 8161 

4.3601 

168 

bb7 

Jetty  wing  dams 

21                 611         1.0>J6 

Wing  dams: 

Grand  Bayou  Reach 

18 

100 

154 
120 
J 

Goat  Island  Reach 

West  dike,  head  of  South  Pass. 

1214 
64 
21 

1,0(>9 

Upper  dam,  head  of  South  Pasn.           680 

1961;)-      1.7681 

85 

Cut-oflTdike,  head  of  South  Pass.           406 

216 

87i 

J 

Moorings 

Sharpening  piles 1 

3664 
203 

1824 

308 

70 

2074 

49 

424 

Piling  timber,  lumber,and  piles 
Removing    d6bris,    repairing 
walks,  etc.,  at  Port  Eads 



Carpenter's  helper  on  repairs 
to  floating  plant 

Putting  wire  cables  on  west 
dike 

Painting  floating  plant 

LoadingpilesforFortSt.Philip. 

Securing  spare  pile  hammer, 
and  aojusting  same 

Pile-driver  lane  ing 

44 

Pullingpiles,head  of  South  Pass 
Coal-yard  landing 

•••"••••*• 

83' 

324 

Rigi  ing  pile  driver ' 

31 
17 

49 
86 

Rigging  derrick  boom 

Engineer's  helper,  launch Ubs- 

Twelve  miscellaneous  items. . . 

1 

Total 

12, 1444 

5,062 

4,422 

2.9894 

2,0424 

1,665 

892 

DREDGING. 


Dredge  Sabine. — The  dredge  Sabine  arrived  here  July  2,  1901,  and  began  dredging 
on  July  5.  On  July  18  her  starboard  pump  shaft  was  broken,  and  on  July  24  a  mike 
was  broken  off  her  port  wheel.  July  25  to  September  19,  disabled  and  undergoing 
repairs. 

She  arrived  back  here  September  19,  and  from  September  20  to  October  3,  inclu- 
sive, she  was  engaged  in  raising  the  pile  driver  and  derrick  boat  which  were  sunk 
during  the  August  storm  and  in  launching  a  barge  which  was  driven  ashore  at  the 
same  time. 

From  October  5  to  22  she  was  engaged  in  dredging.  On  October  23  she  towetl  the 
pile  driver  to  the  city  for  repairs.  Returning  here  on  October  26,  she  left  on  the 
same  date  for  Sabine  rass,  Tex. 

During  the  time  from  Julv  2  to  October  26  her  pumps  were  operated  140i  hours  in 
the  jetty  channel  and  the  cnannel  beyond  the  ends  of  the  jetties.  The  channel  was 
somewhat  improved,  but  not  sufficient  work  was  done  to  test  the  boat's  efficiency  in 
removing  the  stiff  clay  which  is  found  here. 

Dredge  Beta. — The  dredge  Beta  arrived  at  Port  Eads  on  May  20,  and  from  that  time 
to  the  26th  the  work  of  coupling  the  pipe  line  and  arranging  other  necessary  details 
was  done. 

Port  Eads  Reach. — This  reach  embraces  about  2,700  feet  of  channel  above  East 
Point,  and  on  May  21  its  available  depth  was  26.4  feet,  the  26-foot  channel  being  215 
feet  wide. 

The  dredge  began  work  in  this  reach  on  May  26,  and  from  that  time  until  June  13, 
inclusive,  8o  hours'  actual  dredging  was  done  and  the  channel  depth  increased  to  31.1 
feet,  the  26-foot  channel  being  2^  feet  wide  and  the  30-foot  channel  40  feet  wide. 
Generally,  however,  the  depth  was  33  feet  and  the  average  width  of  the  30-foot  chan- 
nel was  50  feet. 

The  dredge  was  operated  in  this  reach  165  hours,  and  the  distribution  of  that  time 
was  as  follows:  52  per  cent  dredging,  8  per  cent  moving  for  steamers  to  pass,  40  per 
cent  arranging  plant,  repairs,  etc. 

Upper  Base  lieach. — The  center  of  this  reach  is  about  IJ  miles  above  South  Pass 
light-house,  and  on  June  12  there  was  about  4,000  feet  of  channel  having  a  depth 
lew  than  30  feet,  the  available  depth  bein^  27. 5  feet,  and  th^  26-foot  channel  was 
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270  feet  wide.  Dredging  waa  commenced  June  16,  and  from  that  time  to  June  28, 
induaive,  47  hours'  actual  dredging  was  done,  and  2,300  feet  of  channel  increased  to 
a  depth  varj'in^  from  31  ^  to  33  feet,  the  width  of  the  30-foot  channel  l)eing  50  fei»t. 

The  distribution  of  time  thus  far  in  this  reach  was  as  follows:  54}  per  cent  dre<ig- 
ing,  14  per  cent  moving  for  steamers  to  pass,  and  31}  per  cent  arranging  plant, 
repairs,  etc. 

The  dredge  is  still  working  in  this  reach. 

THK  PLANT. 

The  floating  plant,  which  alone  is  owne<l  })y  the  United  States,  consists  of  1  tug,  2 
steam  launches,  1  pile  driver,  1  derrick  boat,  8  barges,  1  yawl  lH)at,  and  4  skiffs. 

The  pile  driver  re(iuire<l  extensive  refjairs  on  account  of  the  damage  caused  by  the 
August  storm.  The  tug  and  launches  wore  <iocked,  and  everv  article  ol  plant 
painted  and  more  or  less  re|>aired.  All  are  in  good  condition,  and  are  of  mon;  value 
than  when  I  took  charge  of  them. 

THE  Ft»RCK  EMPLOYED. 

The  permanent  force  consist*?  of  1  assistant  enginei^r  in  hx^al  charge,  2  iunior  engi- 
neers, 1  overseer,  1  master,  3  steam  engineers,  1  carj^nter,  1  stoker,  1  leailsman,  4 
deck  hands,  1  gauge  obser^'er,  and  one  watchinaii,  iH'iiiK  17  in  numl)er.  The  lal)oring 
force  averaged  13  men. 

EXAMINATIO.NS  ANI>  Hl'RVEYH. 

Weekly  surveys  were  made  of  the  shoalor  localiticH  in  South  Pass  and  tlie  jettv 
channel,  monthly  surveys  of  the  iettv  channel  and  of  the  channel  Iveyond  the  ends 
of  the  jetties  to  deeper  water  in  the  (xulf,  and  a  detaile<i  annual  survey  embracing 
the  entire  14  miles  of  channel  from  the  main  river  to  the  Gulf,  the  charts  of  which 
accompany  this  report 

These  survevs,  together  with  the  charting  of  them,  the  refluction  of  tidal  and  wind 
records,  etc.,  keep  the  sur\'ev  party  well  employ e<l. 

Head  of  the  Pafutes. — ^The  chart  of  this  survev  is  No.  4,  and  shows  the  entrances  to 
the  three  passes  from  the  main  river.  The  shoalest  water  during  the  year  was  confined 
to  one  section,  which  is  1,000  feet  north  and  500  feet  east  from  Head  of  Passes  light- 
house, where  the  depth  was  27  feet.  This  did  not  prove  any  imiKKliment  to  naviga- 
tion, and  with  the  rising  river  the  depth  increaseil  rapidly. 

On  June  9  the  depth  of  the  channel  entrantre  to  South' Pass  was  1^4.4  feet,  and  the 
30-foot  channel  was  nowhere  less  than  200  feet  in  wi<ith. 

In  i<otUh  Pasn.— From  July  1,  1901,  to  May  8,  1902,  the  channel  throughout  South 
Pass  was  not  less  than  27  feet  in  depth.  On  May  8  the  depth  in  Port  Kafls  Kt»ach 
was  26.3  feet,  which  was  the  shoalest  obtaiiunl  during  the  year. 

The  depth  in  Grand  Bayou  and  Goat  Island  reaches  was  not  at  any  time  les.M  than 
28  feet,  and  in  Upper  Base  lleach  it  was  not  less  than  27.2  feet. 

The  jetty  cJiannel. — The  depth  of  this  channel  varied  within  narrow  limits  during 
the  year,  the  minimum  depth  at  any  time  Iwing  28.3  feet,  which  obtainwl  Imt  for  a 
short  time,  and  the  26-foot  channel,  near  the  end  of  the  jetties,  was  for  a  short  time 
but  156  feet  wide. 

With  the  rising  river  the  channel  improve<l  rapidly,  and,  with  the  ex<'eption  of  the 
depth  on  one  cross  section,  which  is  29.7  feet,  the  channel  is  not  less  than  30  feet  in 
depth  and  the  26-foot  channel  is  not  less  than  200  feet  in  width. 

The  channel  beyond  the  etids  of  the  jetties. — A  dei)th  of  30  feet  or  more  was  maintaine<l 
in  this  channel  except  for  a  few  days  during  the  month  of  August,  1901,  when  the 
depth  was  29.5  feet,  and  up  to  the  month  of  June,  when  the  effect  of  the  falling  river 
caused  a  shoaling  which  re<luced  the  depth  to  21K2  feet.  The  distance  across  this 
shoaler  area  from  30-foot  depth  inside  to  tluj  same  dei)th  outside  is  40  feet. 

As  a  rule,  this  channel  deei>ens  during  the  low-river  period  because  of  the  action  of 
the  salt-water  currents. 

The  present  chaimeL — At  the  present  time,  June  28,  the  shoalest  clenth  in  the  entire 
14  miles  of  channel  from  the  main  river  to  the  Gulf  is  in  Goat  Island  and  Upper  Base 
reaches,  where  the  available  depth  is  27.8  feet,  and  the  ag)?regate  length  ot  channel 
not  having  a  central  depth  of  30  feet  is  (>,  140  feet,  or  1.14  miles. 

THE  NAVKJATIO.S   OF  THE  CHANNEL. 

The  channel  has  been  more  successfully  navigate<l  during  the  past  year  than  during 
any  year  since  it  has  been  open,  in  that  a  greater  nunilwr  of  steamers  of  greater  draft 
than  ever  before  have  passed  through  the  channel,  and  not  the  slightest  mishap  was 
noted. 
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From  July  1,  1901,  to  June  1,  1902,  16  steamers  drawing  26  feet  or  more 
out,  as  follows:  Five  of  26  feet,  3  of  26i  feet,  1  of  26 J  feet,  1  of  26 J  feet,  1  of  261  feet, 
4  of  27  feet,  and  1  of  27i  feet. 

Six  of  the  16  deep-draft  steamers  belong  to  the  Leyland  Line,  and  their  draft  was 
as  follows:  One  of  26i  feet,  1  of  26f  feet,  3  of  27  feet,  and  1  of  27i  feet,  the  deepest 
during  the  year. 

With  one  exception  the  deepest  draft  steamers  belong  to  one  line,  and  if,  as  Mr. 
M.  J.  Sanders  says,  "the  reduced  draft  will  mean  considerably  reduced  eamings  on 
all  large  vessels,  the  question  suggests  itself  as  to  why  a  greater  number  of  steamers, 
and  those  of  other  lines,  have  not  benefited  by  the  facilities  which  South  Pass  has 
offered. 

The  following  extract  from  a  letter  from  the  president  of  the  Associated  Branch 
Pilots  explains  it^lf:  "In  reply  to  your  inquiry  as  to  the  successful  navigation 
through  South  Pass  during  the  past  year,  I  beg  to  state  that  the  pilots  found  the 
channel  deeper  and  wider;  that  our  records  show  that  a  larger  number  of  deeper 
steamers  have  gone  through  the  pass  with  less  trouble  than  ever  before." 

It  is  estimate  that  160,000  may  be  expended  during  the  coming  year  in  maintain- 
ing the  jetties,  auxiliary  works,  plant,  etc.  The  expense  of  dredging  can  not  well 
be  estimated,  since  the  amount  of  dredging  required  depends  so  largely  upon  the  staoe 
of  the  river.  Comparatively  little  was  required  during  the  past  year,  but  mudi 
more,  or  perhaps  none  at  all,  may  be  required  during  the  coming  year. 
Very  respectfully, 

C.  Donovan,  Assiistant  Engineer, 

Lieut.  Col.  II.  M.  Adams, 

Corps  of  Engineers. 


T8. 

IMPROVEMENT  OF  BAYOU  LAFOURCHE,  LOUISIANA. 

«  «•  «  -x-  «-  *  « 

During  the  past  fiscal  year  dredging  has  been  done  for  the  mainte- 
nance of  low-water  navigation,  under  contract  with  John  J.  Keegan, 
dated  June  3,  1901.  Work  was  commenced  on  June  25,  1901,  and 
continued  until  December  31,  1901,  when  the  stage  of  water  was  such 
as  to  render  dredging  unnecessary.  The  dredge,  with  a  double  crew, 
was  furnished  for  $65  per  day  of  16  hours.  The  operations  of  the 
dredge  extended  over  a  distance  of  8i  miles,  and  actual  dredging  was 
done  over  4.6  miles  of  this  stretch.  Six  bars  and  15  snags  were  re- 
moved and  wrecks  of  7  flatboats  were  broken  up.  The  amount  of 
material  dredged  was  66,919  cubic  yards.  The  dredge  was  employed 
150^^  days. 

The  project  approved  July  3,  1902,  for  the  expenditure  of  $7,500 
appropriated  by  river  and  harbor  act  of  June  13,  1902,  provides  for 
dredging  operations  in  the  bayou  to  maintain  flatlwat  navigation. 

The  sum  of  $7,500  will  be  required  annually  for  maintenance  of  this 
improvement. 

Money  statcnicfit, 

July  1,  1901,  balance  unexpended $12,200.89 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13, 1902. . .      7, 500. 00 

19,  700. 89 
June  30,  1902,  amount  expended  during  fiscal  year 11 ,  227. 46 

July  1,  1902,  balance  unexpended 8,473.43 
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ABKTRACr  OP   APPROPRIATIONS   1?X>R   IMPROVINCJ   BAYOU    I.APOURCIIE,  LOUISIANA. 

By  act  of  Congress — 

Approved  June  13, 1878 $10,000 

Approved  March  3,  1879 10, 000 

Approved  June  14, 1880 5, 000 

Approved  July  5,  1884 5,000 

Of  August  11, 1888 50,000 

Approved  September  19,  1890 50, 000 

Approved  July  13,  1892 50,000 

Of  August  18,  1894 40,000 

Passed  June  3,  1896 25,000 

Approved  March  3,  1899  (niaintenantie ) 7, 500 

Approved  June  13,  1902  (maintenance) 7, 500 

Total 260,000 


ABSTRACTT  OP  CONTRACTS   IN   FORCE    DURINd    YEAR   ENDING   JUNE  30,    1902,    FOR   IMPROV- 
ING  BAYOU    LAFOURCHE,    LOUISIANA. 

For  dredging  and  removing  ohntructUynx. 

Name  and  address  of  contractor:  John  J.  Kee^an,  New  Orleans,  I^. 

Work:  Furnishing  dredge  l)oat  and  crew  at  $05  iH>r  dav  of  sixteen  hours. 

Dated:  May  20,  1901. 

Approved:  June  3,  1901. 

Date  of  banning:  June  25,  1901. 

Date  of  completion:  Decern Ix^r  31,  liK)l. 


Steamers 

Sailing  vcflBelfl 

Baigies  and  flatboats. 


Total 


COMMERCIAL  STATISTICS. 

[Fn>ni  January  1.  1901,  to  December  31,  1901.] 

VcHHfls  entering  and  dej)arthuj. 


Class. 


Number,  i  Trips. 


Net  rejfLs- 

tered 
tonnage. 


18  I        W6 
14  160 

48  I    1,024 


07,320 

1,(300 

71,680 


80       1,670 


140,600 


Draft  of  heaviest  vessel:  Light,  3  feet;  loadeil,  9  feet. 

Shipments  and  receipts,  by  water. 

Articles. 


Tons. 


Value. 


8HIPMENT«. 


Sugar... 
MouuBea 

Rice 

Men 

Potatoes 


30,097 

12,469 

2,037 

832 

&S9 


Total '      40,274 


RECEIPTS.  I 

Merchandise ,  r>6,283 

Fertilizer  and  feed  stuflf 3. 000 

Machinery 1,000 

Cooperage '  800 

'  30,000 


Goopei 
Coal.. 


Total I      91,083 


Grand  toUl 137,357 


r2, 257, 276 

374,070 

83.517 

33,280 

25,170 


2,773,312 


4,221,225 
45,000 

100,000 
40,000 

135,000 


4,541,226 


7,314,537 
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T  9. 

IMPROVEMENT  OF  BAYOU  PLAQUEMINE,   GRAND  RIVER,  AND 

PIGEON  BAYOUS,  LOUISIANA. 

«  »        '  «  *  *  *  » 

For  a  detailed  record  of  the  improvements  see  Annual  Report  of 
the  Chief  of  Engineers  for  1896,  pages  1496-1500;  for  1897,  pages 
1769-1760;  for  1898,  pages  1471-1472;  for  1900,  pages  2251-2258;  for 

1901,  pages  1890-1898. 

The  river  and  harbor  act  of  June  3,  1896,  authorized  continuing 
contracts  to  be  entered  into  to  complete  the  project,  not  to  exceed 
$1,173,250,  exclusive  of  amounts  therein  and  previously  appropriated. 
T?his  entire  amount,  with  the  exception  of  $13,250,  has  since  been 
appropriated  by  Congress. 

For  convenience  of  reference  the  operations  for  the  past  fiscal  year 
are  given  under  subheadings. 

PLAQUEMINE   LOCK. 

The  foundation  for  this  lock  was  completed  December  31,  1897, 
under  contract  with  E.  A.  Burriss,  dated  June  24,  1895. 

A  contract,  amounting  approximately  to  $501,757.60,  for  construct- 
ing the  lock  and  excavating  approaches,  was  entered  into  with  Stewart 
&  Co.,  on  May  28,  1898,  to  be  completed  by  June  30,  1903.  Prelimi- 
nary work  was  commenced  in  August,  1898,  and  construction  work  on 
February  2,  1899. 

At  the  end  of  the  last  fiscal  year  the  following  work  on  the  lock  had 
been  completed:  All  of  the  masonry,  with  the  exception  of  recesses 
left  in  the  lock  walls  for  the  operating  machinerv;  5  miter  sills;  the 
top  anchorages  for  the  main  gates;  3  rows  of  snubl)ing  hooks;  20  inlet 
pipes  placed. 

Work  on  the  lock  has  been  at  a  standstill  since  November  15,  1900, 
although  there  still  remains,  to  complete  the  contract,  the  excavation 
between  the  lock  and  the  railroad  bridge,  the  fill  behind  the  lock  walls, 
the  erection  of  the  gates,  the  building  of  connecting  levees,  and  the 
excavation  of  the  river  approach;  estimated  cost,  $194,653.10. 

A  Board  of  Engineer  officers  was  constituted  by  Special  Orders  No. 
10,  Headquarters,  Corps  of  Engineers,  1902,  to  consider  certain  ques- 
tions relative  to  this  contract.     The  Board  submitted  a  report  May  22, 

1902,  recommending  that  work  be  resumed  on  original  plans  and 
completed  without  delay,  subject  to  conditions  as  regards  gates  and 
excavation. 

They  recommended  that  the  gates  be  constructed  according  to  the 
original  plans  and  under  the  original  contmct,  and  the  sheathing 
plates  on  the  upstream  side  to  be  put  on  under  a  new  or  supple- 
mental contract. 

They  also  recommended  the  construction  of  four  embankments  back 
of  the  four  wing  walls  subject  to  the  ordinary  requirements  used  in 
levee  construction  by  a  new  or  supplemental  contract,  and  the  filling 
of  the  space  or  pit   between  these  embankments  with  the  materitu 
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as  found  in  the  excavation,  without  being  placed  in  layers  or  tamped 
or  cleaning  of  the  pit. 

Stewart  &  Co.  have  been  asked  to  submit  a  price  for  the  extra  items 
recommended  by  the  Board. 

On  August  9, 1900,  a  crack  in  the  floor  of  the  lock  began  to  develop, 
owing  to  settlement  of  the  walls.  Frequent  levels  have  been  taken 
since  that  date^  and  it  is  thought  that  the  settlement  has  now  very 
materially  diminished. 

For  testing  purposes  100  tons  of  pig  iron  were  placed  on  one  pivot 
stone  of  the  gates  in  July  and  a  second  100  tons  on  another  pivot 
stone  in  November,  1901,  and  removed  in  Ma3%  1902. 

No  work  has  been  done  under  contract  entered  into  November  18, 
1899,  with  the  Otis  Elevator  Company  for  constructing  and  installing 
operating  machinery  and  power  nouse,  at  a  cost  of  ^114,000.  The 
commencement  of  this  work  is  contingent  upon  completion  of  the  lock. 

Plans  for  the  construction  of  the  river  approach  to  the  Jock,  at  an 
estimated  cost  of  $114,000,  were  prepared  and  approved  April  20, 1901. 
The  execution  of  this  work  will  be  deferred  until  the  lock  is  nearer 
completion. 

The  purchase  of  1.25  acres  of  land  on  the  north  side  of  the  river 
approach  to  the  lock  for  $3,600  and  0.31  acre  on  the  south  side  of  the 
river  approach  for  $4,000  was  completed  August  24,  1900.  This  land 
was  required  for  the  approach  to  the  lock. 

A  contract  with  John  Short  for  construction  of  a  protection  levee 
was  entered  into  April  23  and  approved  May  6,  the  work  to  be  com- 
pleted by  August  7,  1902.  About  one-third  of  the  work  was  com- 
pleted on  June  30,  1902. 

RECTIFICATION   OF   BAYOU  PLAQUEMINE. 

During  the  year  dredging  has  been  done  under  contract  with  Charles 
Clarke  &  Co.,  entered  into  July  15,  1899.  The  time  for  completion 
of  this  contract,  originally  fixed  at  June  30,  1901,  was  extended  June 
1,  1901,  until  June  30,  1902,  and  has  since  been  waived  for  a  reason- 
able period  by  authority  of  the  Chief  of  Engineers.  The  contractors 
have  been  notified  to  proceed  with  the  work  as  rapidly  as  possible. 
The  contract  provides  for  the  removal  of  about  1,027,509  cubic  yards 
of  material  for  the  purpose  of  forming  a  channel  125  feet  wide  and 
10  feet  deep  over  a  length  of  5.08  miles.  To  the  close  of  the  previous 
fiscal  year  364,230  cubic  yards  had  been  removed.  During  the  past 
year  38,400  cubic  yards  have  been  removed. 

GRAND   RIVER  AND   PIGEON   BAYOUS. 

These  streams  form  part  of  the  Plaquemine  all-water  route,  connect- 
ing a  number  of  navigable  streams  of  Louisiana  with  the  Mississippi 
River,  and  their  improvement  was  added  to  the  general  project  by  act 
of  July  13,  1892. 

Dredging  and  snagging  operations  were  carried  on  in  these  streams 
from  1893  to  1897,  but  obstructions  continued  to  form. 

Dredging  and  snagging  operations  were  carried  on  in  Grand  River, 
from  June  30,  1900,  to  April  20,  1901,  from  a  point  3i  miles  above 
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Bayou  Pigeon,  in  that  stream,  and  on  down  toward  Bayou  Posteo.     A 
bar  at  the  mouth  of  Bay  Natchez  was  also  removed. 

A  suiTey  of  Grand  River  from  Pigeon  Bayou  to  Atchafalaya  River 
near  Morgan  City,  through  Bay  Natcnez,  Bayou  Long,  and  Flat  Lake, 
was  completed  March  25,  1901.  A  project  was  approved  April  20, 
1901,  and  modified  March  21,  1902,  for  dredging  a  channel  60  feet 
wide,  10  feet  deep,  in  Flat  Lake  and  Bay  Natchez.  A  contract  for 
the  work  was  entered  into  April  3,  and  approved  May  1,  1902.  The 
contractors  are  now  preparing  to  commence  work. 

BANK   rROTECTION. 

During  the  past  year  there  has  been  no  additional  caving  of  the 
banks  of  the  Mississippi  River  in  the  vicinity  of  the  Plaguemme  lock. 

Under  the  project  approved  July  14, 1900,  for  expenditure  of  funds 
appropriated  l)v  the  sundry  civil  act  of  June  6,  1900,  work  of  bank 
protection  is  to  be  done.  A  contract  for  the  work  was  entered  into 
with  ffohn  Short  on  March  9,  1901.  Work  was  commenced  October 
5,  1901,  and  completed  April  7,  1902. 

This  and  other  work  done  during  the  fiscal  year  are  fully  described 
in  the  accompan^^ing  report  of  Mr.  »!.  I.  Conklin,  superintendent,  at 
Plaqucmine,  La.,  to  which  attention  is  invited. 

It  is  proposed  to  expend  the  vailable  balance  to  the  credit  of  this 
appropriation  in  completing  the  lock  and  approaches,  building  pro- 
tection levee,  dredging  in  Bayou  Plaquemine,  and  in  Flat  I^ke  and 
Bay  Natchez,  Louisiana. 

Money  statement, 

July  1,  1901,  balance  unexpended $783, 277. 70 

June  80,   1902,  amount  expended  during?  fiscal  year,  including  $1,000 
withdrawn  for  expenses  in  office  Chief  of  Engineers.  June  20,  1901. ..     88, 269. 73 

July  1 ,  1902,  balance  unexpended 695, 007. 97 

July  1 ,  1902,  outstanding  liabilities 25, 894. 39 

July  1 ,  1 902,  balance  available 669, 1 13. 58 

July  1,  1902,  amount  covered  by  un(!omplete<l  contracts 476, 271. 19 


ABSTRACT  OF   APPROPRIATIONS   FOR   IMPROVING    BAYOU    PLAQrEMINR,    LOUIBIANA. 

Hv  act  of  Congress — 

Of  August  1 1 ,  1 888 $100, 000 

Approved  September  19,  181K) 100, 000 

Api)roved  Jul v  13,  1892 150, 000 

Of  August  18,  1894 110, 000 

Of  June  3,  18i»0 20, 000 

Bv  sundrv  civil  act  aj)proved  — 

June*4, 1897 350, 000 

March  3,  1899 4(X),  000 

June  6, 1900 1 200, 000 

March  3,  1901 210,000 

Totiil 1,640,000 
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ABSTRACT    OF    OOMTBACTS    IN     FORCE    DURING    THE    YEAR    ENDING  JUNE    30,   1902,    FOR 
IMFBOVING  BAYOU  PLAQUEMINB,  GRAND   RIVER,  AND   PIGEON   BAYOUS,  LOUISIANA. 

For  comtTuding  lock  and  approaches. 


Name  and  address  of  contractor. 

Dated. 

Approved. 

Date  of 
beginning. 

AuL'    16.1898 

Date  of 
expiration. 

Stewart  &  Co..  St.  Loais.  Mo 

May  28,1898 

June  17.1898 

June  30, 1903. 

Items. 


Concrete cubic  yard.«». 

Granite cubic  feet. 

Medium  steel pounds. 

High  steel,  forged do. . . 

High  steel,  cast do... 

Cast  iron do... 

Bronze do... 

Iron  pipe,  IHnch linear  feet. 

Timber feetB.  M. 

Sluice  valves each . 

Excavation cubic  yards. 


Approxi- 
mate 
quantity. 


W,713 

6,304 

1, 788, 019 

16,600 

206,372 

125,342 

275 

1,665 

1,273 

16 

300.000 


Total 

Amount  performed  to  June  30, 1902 


Amount  remaining  to  be  done  July  1, 1902. 


$3.37 
2.00 

.03A 

.09* 

.07} 

.03 

.32 

.50 
30.00 
78. 75 

.37 


Amount. 


$285,482.81 

12,608.00 

69,732.74 

1,527.20 

15,477.90 

3,760.26 

88.00 

782.50 

38.19 

1,260.00 

111,000.00 


601,757.60 
306,975.85 


194,781.75 


For  constructing  operating  imwlimerij  and  powrr  house  for  lock. 


Name  and  address  of 
contractor. 


Otis  Elevator  Co.,  New 
York,  N.  Y. 


Dated. 


Nov.  18,1899 


Approved. 


Date  of  beginning. 


Dec.  30,1899 


When  notice  shall  be 
given  to  the  con- 
tractor. 


Date  of  expiration. 


Six  months  after  notice 
to  commence  has  been 
given. 


The  entire  work  to  be  completed  for  an  amount  of  $114,000. 

Notice  to  commence  had  not  been  given  and  no  work  had  been  done  up  to  June  30,  1902. 

For  dredging  to  enlarge  the  bed  of  Bayou  Plaquemine  from  the  railroad  bridge  to  deep 

unter  below  Dardennes  Bend, 


Name  and  address  of  con- 
tractor. 

Chas.  Clarke  &  Co.,  Galves- 
ton, Tex. 


Dated. 


July  15,  1899 


Approved. 


Sept.  13,  1899 


Date  of  be- 
ginning. 


Nov.  12,  1899 


Date  of  expiration. 


June  30, 1901;  extended  to 
June  30,  1902. 


About  1,027,609  cubic  yards  of  material  to  be  removed;  contract  price,  13.98  cents  per  cubic  yard 
total  amount  about  $143,646.76. 
A  total  of  402,690  cubic  yards  of  material  had  been  removed  up  to  June  30,  1902. 

For  bank  protection  at  the  head  of  Bayou  Plaquemine. 


Name  and  address  of  con- 
tractor. 

Dated. 

Approved. 

Date  of  beginning. 

Date  of 
expiration. 

John  Short,  St.  Charles,  Mo.. 

Mar.    9,  1901 

Mar.  23,  1901 

When  low  water  of  1901 
reaches  such  stage  as  to 
permit  operations. 

Dec.  31,  1901 

For  46,667  square  yards  brush  mattresses,  at  57  cents,  amounting  to  $26,600.19;  and  l(f,153  tons  riprap 
stone,  at  $2.58,  amounting  to  $26,194.74;  total.  $52,794.93. 
Completed  April  7, 1902. 
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For  construction  of  protection  levee  at  Plaquemine  loch. 


Name  and  address  of  con- 
tractor. 

Dated. 

Approved. 

To  be  com- 
pleted. 

Work. 

John  Short,  St  Charles,  Mo. . 

Apr.  23,1902 

May     5, 1902 

Aug.    7,1902 

Placing  about  18,000  cabic 
vards  earth  in  constract- 
ing  levee  and  tilling  be- 
hind lock  wall,  at  27 
cents  per  cubic  yard. 

For  dredging  Flat  Lake  and  Bay  Natchez^  Grand  River^  Louisiana, 


Name  and  address  of  contractor. 

Dated. 

Approved. 

Date  of 
beginning. 

Date  of 
expiration. 

Cha.**.  Clarke  &  Co.,  Galveston,  Tex  

Apr.     3, 1902 

May     1,1902 

July    5, 1902 

July    5.190B 

For  removing  not  exceeding  377,000  cubic  yards  of  material;  contract  price,  20  cents  per  cubic  yard. 


COMMERCIAL  STATISTICS. 
[From  January  1,  1901,  to  December  31, 1901.] 

Vessels  entering  and  departing. 
Number 135 


Net  registered  tonnage 2, 

Draft  of  heaviest  vessel: 

Ligh  t feet . .         8 

Loaded do..         9 

Shipments  and  receipts^  by  waler. 


Articles. 


Merchandise . 
Sugar  cane.. 


SHIPMENTS. 


Total, 


Fish,  oysters,  fur,  and  produce 

Coal 

Logs 


RECEIPTS. 


Total 


Tons. 


68,000 
35,000 


103,000 


10.000 

50,000 

120,000 


Grand  total 


180,000 


283,000 


Valuie. 


n,576,4IP 
122.000 


1,698, «» 


427,000 

175,000 

1,782,000 


2,884.000 


4,068,000 


Note.— At  present  no  vessels  are  engaged  in  regular  trade  on  Bayou  Plaquemine.  The  prindpil 
part  of  the  freight  is  handled  in  smallflats.  There  is  no  way  of  determining  the  tonnage  oxor  ntiiB- 
ber  of  trips  made  by  each. 


REPORT  OP  MR  J.  I.  CONK  LIN,  SUPERINTENDENT. 

Plaquemine,  La.,  June  SO,  1909, 

Sir:  I  have  the  honor  to  submit  the  following  report  of  the  work  under  appro- 
priations for  improving  Bayou  Plaquemine  and  Grand  River,  Louisiana,  in  cnaige 
of  this  oflfice,  for  the  fiscal  year  ending  June  30,  1902. 

contracts  IN  force  JUNE  30,  1902. 

Stewart  <fe  Co, — Building  lock  and  excavating  approaches. 

Charles  Clarke  <fe  Co, — Widening  and  deepening  Bayou  Plaquemine  between  rail- 
road bridge  at  Plaquemine  and  Dardennes  ]Bend,  a  distance  of  5.08  miles. 
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CharltB  Ctarke  dc  Co, — Excayating  a  50-foot  channel,  10-foot  depth,  with  perpen- 
dicular sides,  in  Flat  Lake  and  Bay  Natchez,  Louisiana,  respectively,  1.9  and  7  miles 
in  length. 

John  Short, — Building  a  protection  levee  from  the  northeast  comer  of  Plaquemine 
Lock  to  the  present  levee  in  front  of  the  lock. 

Plaquemine  Lock, — Up  to  June  30,  1901,  there  had  been  accomplished  by  Stewart 
A  Co.  the  following  work: 

Excavation cubic  yards. .  29, 833 

Concrete do....  80,832 

Granite cubic  feet..  6,072 

Cast  iron pounds. .  129, 198 

Medium  steel do 5, 900 

High  steel: 

Cast do....  32,256 

Foi^ do....  15,955 

Bronze do 624 

There  has  been  no  actual  construction  under  this  contract  during  the  year,  and 
the  condition  of  the  work  is  the  same  as  at  the  end  of  the  last  fiscal  year,  with  the 
exception  of  the  removal  of  portions  of  the  contractor's  plant.  There  still  remains, 
to  complete  the  contract  maae  with  Stewart  &  Co.,  the  excavation  between  the  lock 
and  the  railroad  bridge,  the  fill  behind  the  lock  walls,  the  erection  of  the  gates, 
and  the  excavation  of  the  approach. 

Settlement  of  the  lock  walls. — ^The  settlement  of  the  lock  wails  has  been  very  slight 
during  the  past  year,  as  will  be  shown  by  the  following  table: 

[Settlement  in  feet.] 


A. 

B. 

C. 

D. 

£. 

Sill  1  

0.018 
.025 
.030 
.027 
.029 

0.019 
.007 
.014 
.010 
.009 

0.010 
.006 
.001 
.003 
.002 

0.003 
.012 
.013 
.030 
.021 

0.018 

Sill  2 

.031 

Sill  3 

.035 

Sill  4  

.036 

Sills 

.027 

A  and  E  are  points  on  each  sill  next  to  lock  walls,  C  is  center  of  each  sill  and  is  on 
longitudinal  axes  of  lock,  and  B  and  D  are  intermediate  points  on  sill.  The  settle- 
ment represents  differences  in  elevations  of  sill  taken  on  June  15,  1901,  and  June  20, 
1902.  At  A,  sill  4,  there  was  100  tons  of  pig  iron  from  November  14,  1901,  to  May 
24,  1902.  At  E,  sill  4,  there  was  100  tons  of  pig  iron  from  July  23,  1901  to  May  30, 
1902. 

It  is  to  be  noted  that  at  the  points  where  the  extra  weights  of  100  tons  were 
applied  there  was  no  greater  settlement  than  on  sills  where  there  were  no  extra 
weights  applied. 

Bank  protection, — A  contract  was  entered  into  with  John  Short,  on  March  9,  1901, 
for  the  making  and  placing  of  willow  mattresses  about  one-half  mile  above  the 
entrance  to  the  lock.  Work  on  this  contract  was  started  on  October  5, 1901,  and  the 
first  mattress,  400  by  600  feet,  was  successfully  sunk  on  November  30,  1901.  There 
was  used  in  sinking  this  mattress  6,000  tons  of  rock. 

The  second  mattress,  400  by  450  feet,  was  finished  on  Januarv  8,  1902,  and  sunk 
January  29,  1902,  but  only  partially  weighted;  the  balance  of  the  rock  was  placed 
on  the  mattress  April  7,  1902.  There  was  used  in  sinking  this  mattress  4,153  tons 
of  rock. 

The  first  of  the  mattresses  was  sunk  at  the  place  where  the  last  cave  occurred  in 
the  river  bank,  and  the  second  one  on  the  lower  side  of  the  last  dike  placed  during 
the  last  work  of  bank  protection.  The  most  probable  place  for  future  caves  in  the 
bank  will  be  above  the  first  mattress  and  midway  between  the  second  mattress  and 
the  entrance  to  the  lock,  as  at  this  place  ^  portion  of  the  old  work  has  washed  awav. 

Dredging  in  Bayou  Plaquemine. — There  is  included  in  this  contract  approximately 
1,027,500  cubic  yards  of  excavation.  Up  to  July  1,  1901,  there  had  been  taken  out 
364,230  cubic  yards. 

The  work  was  shut  down  by  contractors  in  June,  1901,  to  make  repairs  and  alter- 
ations to  their  plant.  One  of  the  changes  contemplated  at  that  time  was  the  instal- 
lation of  a  pulsometer  to  pump  over  into  Dardennes  Bend  the  material  which  was 
brought  to  it  in  dump  scows  from  along  the  bayou. 

Work  on  this  pulsometer  continued  until  October.  1901,  and  then  was  discarded 
as  a  Mlure,  and  m  its  place  was  substituted  a  10-incn  centrifugal  pomp.    This  was 
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place<l  in  working  condition  late  in  November,  1901,  and  actual  dredging  resumed 
Dec(un])er  J,  liK)l.  The  centrifugal  pump  was  only  a  partial  succeeB,  as  the  exca- 
vated material  brought  to  it  is  filled  with  roots  and  trash,  and  the  time  is  nearly  half 
consumed  in  clearing  these  obstructions  from  the  suction. 

The  contractors  again  suspended  work  on  June  4, 1902,  and  it  is  not  known  at  this 
time  what  plant  is  to  be  used  to  finish  the  work.  The  following  is  a  tabolated  state- 
ment of  work  accomplished  during  the  past  fiscal  year: 

Cubic  yards. 

July,  1901 (flj 

August,  1901 (a 

Septeml)er,  1901 (a 

October,  1901 («] 

November,  1901 («) 

December,  1901 6,100 

Januarv,  1902 7,000 

Febniarv,  1902 5,500 

March,  1902 2,200 

April,  1902 7,000 

May,  1902 9,000 

June,  1902 1,600 

Total 38,400 

Flat  lAikc  ami  Bay  Natchez. — A  contract  wasentereil  into  with  Charles  Clarke  &  Co., 
on  April  li,  1902,  to  excavate  a  (channel  50  feet  wi<le  and  10  feet  deep,  with  perpen- 
<licular  sides,  in  Flat  i^ke  and  Bay  Natchez,  Louisiana,  respectively,  1.9  and  7  miles 
in  length;  api)roximate  amount  of  excavation,  377,000  cubic  yards. 

The  c<)ntnict<jrs  are  at  this  time  getting  their  plant  ready  to  do  this  work. 

Protection  levee. — A  contract  was  made  with  John  Short  for  building  a  protection 
levee  from  the  northeast  corner  of  the  lock  to  connect  with  the  main  levee  system 
in  front  of  the  lock. 

The  contract  contemplates  the  grading  of  the  embankments  on  the  north  side  of 
the  Icx'k  down  to  an  elevation  of  48  feet  lock  datum,  and  with  18,000  cubic  yards 
included  in  the  contract,  building  the  levee  with  11,000  cubic  yards,  and  placing  the 
remainder  immediately  adjoining  in  the  back  fill  l)ehind  the  lock  wall. 

This  work  was  started  June  2,  1902,  with  15  teams  and  wheel  scrapers;  about 
(),(XX)  cubic  yanls  have  lxH»n  placed  in  the  levee. 

Heal  entate  helomjiutj  to  the  United  Statics. — It  was  found  that  in  order  to  cany  out  the 
proposed  plans  of  the  approach  to  the  Plaquemine  lock  it  would  be  necessarr  to 
purchast^  a  parcel  of  land  on  the  north  side  of  the  approach,  belonging  to  A.  Wilbert 
Sons  Luml)tn'  and  Shingle  Company;  also  a  |>arcel  of  land  on  the  south  side  belollJ^ 
iiiir  to  P.  H.  Thompson,  on  which  was  a  residence  building. 

The  building  was  in  the  })roj[>osed  levee  line,  and  was  moved  on  the  back  part  of 
the  lot,  turned  around,  and  its  floor  raiseii  to  the  height  of  top  of  levee,  and  is 
now  used  as  the  engineer  office  at  this  point.     It  is  now  being  pamteil,  and  will  be 
available  to  the  United  Sttites  for  whatever  purpose  required. 
Very  resjmctfully,  your  obedient  servant, 

J.    I.    CONKLIN, 

SuperintendenL 
Lieut,  ('ol.  II.  M.  Adams, 

Chrjys  of  Kvr/iveers. 


T  10. 

TMrUOVEMENT  OF  BAYOU  COUHTABLKAU,  IX)UIRIANA. 
*  *  ik  »  «  «•  * 

No  work  haH  been  done  during  the  past  fiscal  year,  as  the  funds 
available  would  not  permit. 

No  statistics  for  Bayou  Courtableau  for  the  calendar  year  1901  could 
be  obtained. 

Money  Htatement. 

July  1 ,  1901 ,  Imlancc  unexpende<l $132.54 

July  1,  1902,  Imlancie  unexjHjndefl 132.M 


tf  No  work. 
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ABSTRACT  OF  APFBOPBIATIONS  FOR  IMPROVING   BAYOU  COURTABLEAU,  I.OUIHIANA. 

By  act  of  GongresB — 

Approved  June  14,  1880 $7,500 

Approved  March  3,  1881 7,500 

Approved  July  6,  1884 4,000 

Approved  August  5,  1886 5, 0(K) 

Passed  August  11,  1888 5, 000 

Approved  September  19,  1890 2, 200 

Passed  August  18,  1894 5, 000 

Passed  June  3, 1896 2,500 

Appproved  March  3,  189?). . . . : 20, 000 

Total 58,700 


T  II. 
IMPROVEMENT  OF  BAYOU  TPXIlE,  IX)UISIANA. 

A  history  of  the  progress  of  the  work  will  be  found  in  Annual 
Report  of  the  Chief  of  Engineers  for  1896,  pages  1503  and  1504;  sec 
also  Annual  Bepojct  for  1897,  page  1764,  and  Annual  Report  for  1899, 

page  2260. 

******* 

No  work  has  been  done  during  the  past  two  fiscal  years,  suflScient 
funds  not  being  available.  On  June  30, 1901,  the  bayou  was  compara- 
tively free  from  snags  and  wrecks,  but  that  portion  above  New  Iberia 
had  shoaled  to  a  depth  of  3  feet  at  points;  below  New  Iberia  the  depth 
was  ample  for  the  commerce  of  the  locality. 

It  is  proposed  to  apply  the  available  balance  to  the  credit  of  this 
improvement  to  maintenance  by  dredging  to  remove  bars  and  other 
obstructions  from  the  mouth  of  the  bayou  to  St.  Martinville,  La. 

Manet/  statement, 

July  1,  1901,  balance  unexpended $161 .  72 

Amount  appropriated  by  river  and  harbor  act  ai)proved  June  l.S,  1002  . .      7, 5(K).  00 

7,061.72 
June  30,  1902,  amount  expended  during  fiscal  year 20. 00 

July  1, 1902,  balance  unexi)ended 7,641.72 

I  Amount  that  can  l)e  profitably  expended  in  fipcal  year  ending  June  30, 
1904,  for  maintenance  of  improvement  in  addition  to  the  balance  un- 
expended July  1,  1902 10, 000. 00 
Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


ABSTRACT  OF  APPROPRIATIONS   FOR   IMPROVIN(}    BAYOU  TECHE,  LOUISIANA. 

By  act  of  Ck>ngre8s — 

Approved  July  11,  1870 $17,500 

Approved  June  14,  1880 6,000 

Approved  March  3,  1881 20,000 

Approved  July  5,  1884 6, 500 

Approved  September  19,  1890 5, 000 

Passed  August  18,  1894 6,000 

Passed  June  3, 1896 10,000 

Approved  March  3,  1899 10,000 

Approved  June  13,  1902  (maintenance) 7, 500 

Total ' 88,500 


1342      REPORT  OF  THE   CHIEF  OF  ENGUOiEBS,  U.  8,  ARMY. 


COMMERCIAL  STATISTICS. 

[From  January  1, 1901,  to  December  31, 1901.] 

Vessels  entering  and  departing. 


Class. 

Number. 

Trips. 

Netr«- 

ifltered 

tonnage. 

Steamers 

21 
5 

514 
154 

42,516 
IS  CSS. 

Barges 

Total 

26 

668 

57,fi» 

Draft  of  heaviest  vessel:  Light,  2.5  feet;  loaded,  6.5  feet. 

Shipments  and  receipts,  by  tvater. 


Articles. 


SHIPMENTS. 


Lumber 

Sugar  and  molasses 

Cotton  and  cotton-seed  products 
Rice 


Total. 


RECEIPTS. 


Merchandise 

Machinery 

Sugar  cane 

Logs  and  cordwood 

Cooperage 

Feed  stuffs  and  fertilizer 

Sewer  pipe,  brick,  and  cement 
Coal 


Grand  total 


335,588 


Value. 


5,900 

$12,480 

40,487 

2,837.200 

884 

58,440 

2,2»7 

98,336 

48,968 

3,026,456 

11,675 

875,000 

1,375 

137,500 

69.650 

206,775 

129,480 

461,500 

1,500 

26,000 

7,260 

77,300 

675 

3,600 

75,160 

838,000 

5,142,00 


T    12. 


IMPROVEMENT  OF  CUANNP^L,  BAY,  AND  PASSES  OF  BAYOU  VEBMIL- 

ION,  LOUISIANA. 


-   * 


No  work  has  been  done  during  the  past  two  fiscal  years,  funds  not 
being  available.  The  most  recent  examination  of  the  improvement, 
made  January  22,  J  901,  showed  some  snags  in  the  bayou,  and  that  the 
piles  in  the  bay  had  nearly  all  disappeared. 

It  is  proposed  to  apply  the  funds  appropriated  by  act  of  June  13, 
1902,  to  removal  of  obstructions  in  the  bayou  from  the  mouth  to  the 
Southern  Pacific  Railroad  bridge,  or  as  far  as  funds  available  will 
permit. 

It  is  estimated  that  $1,000  annually  will  be  required  for  maintenance 
after  completion  of  the  improvement. 

MoTiey  statenienL 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902 

(allotted) $9,000.00 

July  1,  1902,  balance  unexpended 9, 000.00 
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Abstract  of  appropriations  for  improving  channel f  hay,  and  jxisses  of  Bayou  Vermilion  j 

iouisiana. 

By  act  of  Gongrese — 

Approved  Jtdy  13, 1892 $7, 600 

Passed  Auguflt  18,  1894 5,000 

Passed  June  3, 1896 1,000 

Approved  March  3,  1 899 2, 500 

Approved  June  13,  1902  (allotted) 9, 000 

Total 25,000 


COMMERCIAL   8TATI8TIC8. 
[From  January  1, 1901,  to  December  31, 1901.] 

Vessels  eiiterinrj  and  departing. 

Steamers 3 

Sailing  vessels 3 

Barges 2 

Total 8 

Draft  of  heaviest  vessel:  Light,  2  feet;  loaded,  4  feet. 

Note. — Steamers  and  barges  engaged  in  a  general  towing  business.    No  record  of 
"number  of  trips"  obtainable. 

Shipments  and  receipts^  by  water. 


Articles. 


SHIPMENTS 

Cattle 

CJord  wood 

Cotton  and  cotton-seed  products 

Rice 

Sugar  and  molasses 

Sugar  cane 

Total 

RECEIPTS. 

Merchandise 

Machinery 

Lumber 

Coal,  brick,  and  sand 

Grand  total 


Tons. 


760 
2,500 
1,825 
2,800 

810 
13,000 


21,685 


125 

250 

500 

8,825 


31,385 


Value. 


$18,000 

8,750 

165,300 

113,800 

56,750 

45,500 


408,100 


9,875 
25,000 

3,300 
52,350 


498,125 


T  13- 


IMPROVEMENT  OF  MERMENTAU  RIVER  AND  TRIBUTARIES,  LOUISIANA. 
»  »  *  «  -x-  -x-  -x- 

No  v^ork  has  been  done  during  the  past  two  fiscal  years.  The  most 
recent  examination  of  the  improvements,  made  in  January,  1901, 
showed  that  the  brush  dams  m  Mud  Lake  have  been  damaged  by 
storms  and  settlement  and  do  not  effectively  confine  the  current  to  the 
dredged  channel,  the  depth  of  which  was  then  5  feet. 

With  the  funds  appropriated  June  13,  1902,  and  balance  remaining 
from  former  appropriation,  it  is  proposed  to  restore  the  brush  dams 
to  their  original  condition,  and  to  remove  obstructions  to  navigation 
as  may  be  necessary. 
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Money  statement. 

July  1,  1001,  balance  unexiH?nde(l $1,568.22 

Amount  appropriated  bv  river  and  harlwr  act  approved  June  13,  1902 
(allotted) *. 2,500.00 


June  30,  1902,  amount  exi)ended  durinjj:  fiscal  year 


4, 068. 22 
25.00 


July  1,  11K)2,  balance  unexix'uded 4, 043.22 


Amount  that  can  be  profitably  expended  in  (iscal  year  endinjr  June  30, 
1904,  for  maintenance  of  improvement,  in  addition  to  the  l>alance 
unexi^nded  July  1,  1902 2, 500. 00 

Submitted  in  compliance  with  reijuirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harl)or  act  of  1899. 


ABSTRACT    OF    APPROPRIATIONS    l'X)R    IMI'ROVIXCi    MERMENTAU    RIVER    AND    TRIBUTARIB, 

LOUISIANA. 

By  act  of  Congress — 

Approved  July  13,  1892 $7,500.00 

Passed  August  1 8,  1894 5, 000. 00 

Passed  June  3,  189(5 5,000.00 

Approved  March  3,  18tM) 6,115.25 

Approved  June  13,  1902  (allotted) 2,500.00 

Total 26,115.» 


COMM  EKCI A  \.   STATISTICS. 

[Fn.m  Jainmry  1.  IWl.  to  DecomU'r  31,  1901.] 

Vcmtlx  tutrriiit/  and  dcpartnuj. 


(.'lass. 


Sti'umers 

Sailing  vi'sj^i'ls. 


Total 


Netrecis- 
NumbiT.    Tripj*.       tcred 

tonnigf. 


s 

10 


104 
81 


i,<eo 


IS 


188 


I 


$,300 


Draft  of  heaviest  ve,*^sel:  Light,  3.5  feet;  loaded,  5.5  feet. 

Shijmiintn  (Did  rrrriptSj  Inj  voter. 


Artich's. 


Kill  I'M  KNTS. 


Rico 

Cattli' 

(•otton  and  cotton-soed  pnKlucts 
Ck)r(l  w(kk1 


Ti>tul. 


RECEIPTS. 


Mort'handisc 

Machinery 

Lumber,  brlok,  sand,  and  comcnl 

Coal  and  fuel  oil 

Feed  stuiT  and  fertilizer 

Hides  and  furs 


Gmnd  total 


Tons.    '   Valne. 


1-2, 800 
lUO 
0(15 
500 


960 
1,010 

3,aso 

8.800 

1.000 

6 


$.mooo 
7,eoo 

38.100 


14.155;      P67.teO 


72.000 
104,000 

18.»75 
44.600 

16.000 
10.000 


29,291         832,  «d 
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T  14. 

IMPROVEMENT  OF  MOUTH  AND  PASSES  OF  (CALCASIEU  RIVER, 

LOUISIANA. 


No  work  has  been  done  during  the  fiscal  year  ending  June  30,  1902, 
beyond  the  partial  removal  of  a  shell  reef  in  the  channel  in  Calcasieu 
Lake. 

The  river  and  harbor  act  approved  June  13,  1902,  appropriated 
$76,000  for  this  improvement.  Under  project  approved  July  3, 1902, 
it  is  proposed  to  apply  $10,0(X)  of  this  amount  to  redredging  the  chan- 
nel tnrough  the  lake  to  its  original  depth  of  8  feet,  and  to  expend 
$66,000  in  repairing  and  extending  the  east  jetty,  based  upon  estimate 
submitted  on  page  1903  of  the  Aimual  Repoi-t  of  the  Chief  of  Engi- 
neers for  1901.  This  estimate  contemplated  an  extension  of  the  east 
and  west  jetties  to  their  originally  projected  length,  9,347  and  7,200 
feet,  respectively,  at  an  aggregate  cost  of  $307,()S1.  A  ])alance  of 
$242,681  will  now  be  required  to  complete  the  improvement. 

It  is  estimated  that  $10,000  will  be  recjuired  for  repair  of  the  revet- 
ment of  the  lake  channels,  and  that  about  $10,000  annually  will  be 
required  for  dredging  to  maintain  these  channels. 

Monry  Htatentent. 

July  1,  1901,  balance  unexpended $545.  77 

Amount  appropriated  by  river  and  harlx)r  act  approved  June  K^,  1902. . .     75, 000. 00 

75, 545.  77 
June  30,  1902,  amoimt  exi)endeil  durinjr  fiwal  year 46. 90 

July  1 ,  1902,  balance  unexpended  and  available .  .* 75, 498. 87 

July  1,  1902,  amount  covered  by  uncompleted  contracts 450. 00 


Amoont  (estimated)  required  for  completion  of  existing  project 242, 681. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1904,  in  addition  to  the  balance  unexi)ende<l  Julv  1,  1902: 

For  works  of  improvement 1 $242, 681 .  00 

For  maintenance  of  improvement 20, 000. 00 

262, 681. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harl)or  act  of  1899. 


ABSTRACT  OP  APPROPRIATIONS    FOR    IMFROVINd    MOUTH   AND    PASSES    OF  CALCASIEU 

RIVER,    LOUISIANA. 

By  act  of  Congress —  Bv  act  of  Congress — 

Approved  June  10,  1872  . . .  $15, 000       *    Approved  Julv  i:5,  1892. . .  $100, 000 
Approved  March  3,  1881 . . .     15, 000  Passed  August  J 8,  1894  ...      90, 000 


Passed  August  2,  1882 10, 000 

Approved  July  5,  1884 6, 500 

Of  August  11,  1888 10,000 

Approved     September     19, 

1890 75,000 

ENG  1902 85 


Passed  June  3,  1896 80, 000 

A  pproved  March  3,  1 899 . .  35, 000 

Approved  June  13, 1902. . .  75, 000 

Total 511,500 
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COMMERCIAL  STATISTICS. 

[From  January  1, 1901,  to  December  31, 1901.] 

Vessels  entering  and  departing. 


Class. 


Steamers 

Sailing  vessels. 
Barges 


Total 


Number. 

Trips. 

Netreffis- 

ter^ 
tonnage. 

7 

23 

6 

472 

245 

19 

16.848 
7,M0 
2,(« 

36 

736 

2S,6» 

Draft  of  heaviest  vessel:  Light,  6.5  feet;  loaded,  8  feet. 

Shipments  and  receipts^  by  uxUer, 


Articles. 


SHIPMENTS. 


Lumber , 
Rice 


Cotton  and  cotton-seed  products. 

Brick,  cement,  and  sand 

Coal  and  wood 

Hides  and  fur 


Total, 


RECEIPTS. 


Merchandise. 
Logs 


Grand  total 


Tods. 


6,548 
2.569 
1,090 
226 
2,000 
5 


11,458 


2,587 
125,000 


139,045 


T  15. 
IMPROVEMENT  OF  JOHNSONS  BAYOU,  LOUISIANA. 


Value. 


141,00 

112,180 

86.D0 

1.300 

7.000 

10.000 


208.500 


191,005 
56O.000 


9GI2.815 


No  work  has  been  done  during  the  fiscal  year  ending  June  30, 1902. 

Money  strateinent. 


July  1,  1901,  balance  unexpended 
July  1,  1902,  balance  unexpended 


$238.65 
23&65 


ABSTRACT   OF   APPROPRIATIONS   FOR   IMPROVING   JOHNSONS  BAYOU,   LOUISIANA. 

By  act  of  Congress  approved  March  3,  1899 $2,dOO 


COMMERCIAL  STATISTICS. 

[From  January  1, 1901,  to  December  31, 1901.] 

Vessels  entering  and  departing. 


Claw. 

Number. :  Tript. 

Steamers 

3         SIS 

Sailing  vessels ^ 

1           tf 

Barges 

•••••••••••••••••••   ••  A-  •••••>••••••«••••••••»••««•••••••••• 

1           60 

Total 

5          877 

1 

Draft  of  heaviest  vessel:  Light,  2  feet;  loaded,  3  feet. 
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Shipments  and  receipts,  by  venter. 


Articles. 


SHIPMENTS. 


Merchandise 

Cotton  and  cotton-seed  products' 

Wheat  and  com.  In  bulk 

Sugar  and  molasses 

Meat  and  lard 

Cattle 


Total. 


RECEIPTS. 


Merchandise 

Lumber,  shingles,  wood,  etc . 

Sundries 

CatUe 

Oil,  in  bulk 


Grand  total 


Tons. 


4,363 


Value. 


1,158 

$16,947 

267 

13,075 

7 

165 

5 

500 

12 

620 

820 

34,000 

2,259 

65,307 

100 

12,000 

1,150 

4,100 

53 

967 

800 

32,500 

1 

15 

114,889 


Number  of  passengers  carried,  1,000. 


T  i6. 

REMOVING  WATER  HYACINTHS  FROM  LOUISIANA  WATERS. 
******* 

Moi^ey  statement. 

July  1,  1901,  balance  unexpended |8, 034. 04 

June  30,1902,  amount  expended  during  fiscal  year 549. 58 

July  1,  1902,  balance  unexpended 7, 484. 46 

July  1,  1902,  outstanding  liabilities 53.25 

July  1,  1902,  balance  available 7,431.21 

ABSTRACT  OF  APPROPRIATIONS   FOR   REMOVING  THE   WATER   HYACINTH,  IX)UISIANA. 

By  act  of  Congress  approved  March  3,  1899 a$36,000 


T  17. 

IMPROVEMENT  OF  MOUTHS  OF  SABINE  AND  NECHES  RIVERS,  TEXAS. 
******* 

No  work  has  been  done  on  this  improvement  during  the  past  two 
fiscal  3'ear8. 

The  dredged  channels  gradually  shoal  and  fill  up.  It  is  estunated 
that  $4,000  will  be  required  annually-  for  maintenance  by  dredging. 


«0f  this  amount  $25,000  was  for  constructicm  of  >)oat,  $10,000  for  operations,  and 
$1,000  for  log  booms. 
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Money  statement, 

July  1,  1901,  balance  unexpended $74. 71 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13, 1902. . .  125, 000. 00 

July  1,  1902,  balance  unexpended 125, 074. 71 


Amount  (estimated)  required  for  completion  of  existing  project 25, 000. 00 

Amount  that  can  be  profitably  exj>ended  in  fiscal  year  ending  June  30, 
1904,  in  addition  to  the  balance  unexpended  July  1,  1902: 

For  works  of  improvement $25, 000. 00 

For  maintenance  of  improvement 4, 000. 00 

29,000.00 

Submitted  in  compliance  with  re<inirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


ABSTRACT  OF  APl'ROI'RIATIONS  h\m   IMPROVING    Mi)UTH8  OF  HABINE  AND   NECHEH   RIVEBH, 

TEXAS. 

Bv  act  of  Congress  approved  March  l\  1899 $10,000 

By  act  of  Congress  approved  June  13,  1W2 125,000 

Total 135,000 


COM  M  ER<  T  A  L   STATISTICS. 


Statistics  for  tiie  Neches  River  for  the  calendar  year  1901  could  not  Iw  obtaiiied. 
For  statistics  concerning  the  Sabine  River  see  report  for  that  work. 


T  i8. 

IMPROVEMENT  OF  SABINE  RIVER,  TEXAS. 
*  *  *  -x-  «•  «  * 

No  work  has  been  done  during  the  past  fiscal  year,  sufficient  funds 
not  being  avaihible. 

In  connection  with  this  work  see  report  for  ''Improvement  of  Mouths 
of  Sabine  and  Neches  Rivers,  Texas.'' 

Mnnnj  i<t(tteinent. 

July  1,  1901,  balance  unexpended $161.67 

July  1,  1902,  balance  unexptinded 161. 67 

AKSTRACT   OF   APPROPRIATIONS   FOR    IMPROVING   SABINE  RIVRR,  TKXA8. 

Allotted  from  act  approved  June  10,  1872 $2, 700.00 

By  act  of  Congress- 
Approved  June  18,  1 878 10, 000. 00 

Approved  March  8,  1879 6, 000.00 

Approved  June  14,  1880 6, 000.00 

Approve<l  March  8,  1881 7, 000. 00 

Passed  August  2,  1882 4, 000.00 

Approved  July  13,  1 892 5, 000. 00 

Passed  August  18,  1894 5,000.00 

Passed  J  une  8,  1 896 2, 000. 00 

Approved  March  8,  189^)  (maintenance) 2,000.00 

Amount  allotted  by  sundry  civil  act  of  March  2,  1895,  from  appn)pria- 

tion  of  August  18,  1894,  for  improving  Sa!)iiie  Pass,  Texas «  4, 000. 00 

Tota  1 52, 700. 00 

''The  alx>ve  amount  was  allotted  f<»rdriMlging  l)ara<!ross  the  mouth  of  Sabir:e  Ri\'er. 
The  work  waedone  by  Government  dredge  and  hired  IalM)r. 
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COMMERCIAL  STATISTICS. 


[From  January  1,  1901,  to  Det'ember  31.  1901.] 
Vessels  entering  and  depfiriing. 


Class. 


Steamers 

Sailing  vesHels 
Barges 

Total... 


Draft  of  heaviest  vessel:  Light,  5.6  feet. 

Shipments  and  receiptSy  by  water. 


Number. 

Trips. 

6 
12 
11 

601 
260 
264 

29 

1,12« 

Netreflte- 

tered 
tonnage. 

9,060 

7,800 

&2,800 

69,660 


Articles. 


Lumber 

Merchandise. 

Kice 

Shell 

Sand 

Fresh  water  . 


SHIPMENTS. 


24.383 
1,440 
1,480 
2,000 

10,000 
1,600 


Total 40,903 


Cattle. 
Rice  .. 


RECEIPTS. 


Steel 

Logs 

Machinery. 


3,100 

2,200 

2,709 

410,782 

215 


Grand  total 459,909 


Value. 


tf  158, 493 

69,815 

59,200 

400 

2,000 

3,000 

292,908 


186,000 

88,000 

94,640 

1,314,504 

24,000 


2,000,062 


T  ig. 
IMPROVEMENT  OF  HARBOR  AT  SABINE  PASS,  TEXAS. 

*  •  *  *  For  a  detailed  history  of  the  progress  of  the  work  see 
Reports  of  the  Chief  of  Engineers  for  1896,  pages  1612-1514;  for  1897, 
page  1771;  for  1898,  page  1482;  for  1899,  page  1858;  for  1900,  page 
2276,  and  for  1901,  page  1910. 

The  work  done  during  the  past  fiscal  year  consisted  of  dredging  in 
the  harbor  (main  ship  (•hannel),  under  contmct  with  the  Rittenhouse- 
Moore  Dredging  Company,  and  dredging  between  the  jetties  with  the 
U.  S.  dredge  Sabitie. 

Dredging  in  the  main  ship  channel  opposite  Sabine  was  provided  for 
by  an  appropriation  of  $150,000  made  by  the  river  and  harbor  act  of 
March  3,  1899,  and  has  been  carried  on  under  project  approved  by  the 
Secretary  of  War  March  27,  1899.  A  contract  for  doinff  the  work 
was  made  July  27,  1899,  with  the  Rittenhouse-Moore  Dredging  Com- 

Sany,  to  be  completed  March  31, 1901.  The  contractor  has  been  very 
ilatory  in  executing  this  work.  Work  was  done  in  April,  1900, 
resulting  in  the  removal  of  1.414  cubic  yards.  Nothing  further  was 
done  until  August,  1900,  in  which  month  7,888  cubic  yards  were 
removed.     The  work  was  again  suspended  until  March  20,  1901.  on 
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which  date  operations  were  resumed  with  a  different  plant.  No  work 
was  done  in  July  and  August,  1901;  the  dredge  was  undergoing 
repairs  at  Galveston  until  August  8,  and  afterwards  was  engaged  in 
recovering  the  steamer  Roma  at  Galveston,  under  permission  given 
the  contractor  by  tlie  Chief  of  Engineers.  On  June  20,  1902,  the 
dredge  was  disabled  by  an  accident,  and  it  is  not  known  when  work 
will  be  resumed.  The  contnictor  has  been  directed  to  proceed  with 
the  work.  During  the  year  603,563  cubic  yards  were  removed,  mak- 
ing a  totiil  of  822,836  cubic  yards  since  commencement  of  work  out  of 
approximately  1,421,050  cubic  yards,  or  about  six-tenths  of  the  work 
contracted  for.  The  time  for  completion  of  the  conti'act  was  extended 
one  year  on  March  21,  1901;  by  authority  of  the  Chief  of  Engineers 
the  time  for  completion  was  waived  on  April  28, 1902,  for  a  reasonable 
period. 

The  U.  S.  dredge  SaMm^,  completed  in  January,  1901,  was  operated 
in  the  channel  between  the  jetties  from  February  8  to  June  30,  1901, 
and  removed  198,800  cubic  yards  of  material  in  110  days'  work.  The 
jetty  channel  had  an  available  depth  of  22.5  feet  on  June  30,  1901. 
The  Sahine  was  absent  in  use  at  oouth  Pass,  Mississippi  River,  and 
undergoing  repairs  at  New  Orleans  from  Jul}^  1  to  October  27,  1901. 
It  resumea  operations  in  the  jetty  channel  at  Sabine  Pass  October  28, 
1901,  and  continued  until  January  15, 1902,  when  funds  were  exhausted; 
165,140  cubic  yards  of  material  were  removed.  For  this  last  work 
$2,000,  allotted  October  14,  1901,  from  appronriations  for  emer- 
gencies in  rivers  and  harl>ors,  was  expended.  On  January  16  the 
Sahine  left  for  South  Pass,  from  whence  it  proceeded  to  New' Orleans, 
and  was  doc^ked  and  repaired  February  10.  It  returned  to  Sabine  Pass 
on  February  15,  and  resumed  operations  in  the  jetty  channel  February 
17,  removing  152,555  cubic  yards  of  material  to  June  30,  1902.  Tie 
expenses  of  this  work  to  and  including  June  13,  1902,  were  paid  from 
funds  advanced  by  the  Kansas  City  Southern  Railway  Company,  under 
authority  of  the  Assistant  Secretary  of  War.  Its  operation  resulted 
in  increasing  the  available  depth  between  the  jetties  from  19.7  feet  to 
22  feet. 

The  river  and  harbor  act  approved  June  13,  1902,  appropriated 
$185,000  for  this  improvement.  It  is  proposed,  under  project  approved 
July  3,  1902,  to  appl}^  $100,000  of  this  amount  to  repairing  damages 


second  session;  to  expend  $60,000  in  making  necessary  repaid  to  the 
dredge  Sahint'  and  expenses  of  operation  in  the  channel  between  the 
jetties  for  approximately  two  years;  and  to  expend  $25,000  in  dredging 
in  Sa!)ine  Pass  Harbor  in  accordance  with  the  provisions  of  the  act  and 
the  estuiiate  of  cost  given  in  House  Doc.  No.  70,  Fifty-sixth  Congress, 
second  session. 

It  is  also  proposed  to  apply  the  balance  of  the  appropriation  made 
by  the  river  and  harl)or  act  of  March  3,  1899,  to  a  continuation  of 
dredging  in  the  harbor,  under  project  approved  bv  the  Secretary  of 
War  March  27,  1899. 

A  revised  estimate  of  $1,116,573  for  cost  of  completing  the  jetties 
to  their  original  projected  length  and  height  and  for  making  repairs 
was  submitted  in  Animal  Report  of  the  Chief  of  Engineers  for  1901 
(p.  1912).     After  applying  $100,000  of  the  funds  appropriated  by  act 
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of  June  13,  1902,  to  repairs,  the  further  sum  of  $1,016,573  will  be 
required  for  completion  of  the  jetties. 

It  is  believed  tnat  a  25-foot  depth  in  the  jetty  channel  can  not  be 
maintained  until  the  jetties  are  raised  to  the  level  of  mean  high  water. 

The  sum  of  $30,000  per  annum  will  be  required  for  opemting  the 
dredge  Sabme  in  channel  between  the  jetties. 

Mon^-y  Htateinetit, 

July  1,  1901,  balance  unexpended $143, 300. 54 

Amount  allotted  from  appropriation  "  Emergency  in  River  and  Harbor 

Works,"  act  June  6,  1900 2,000.00 

Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1902.  185, 000. 00 

330, 300. 54 
June  30,  1902,  amount  expended  during  fiscal  year 68, 746.  77 


July  1,  1902,  balance  unexpended   261,553.77 

July  1,  1902,  outstanding  liabilities 11, 798. 42 

July  1,  1902,  balance  available 249, 755. 35 

July  1,  1902,  amount  covered  by  uncompleted  contracts 56, 830. 57 


Amount  (estimated)  required  for  completion  of  existing  project 1, 016, 573. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1904,  in  addition  to  the  balance  unexpended  July  1,  1902 1, 016, 573. 00 

Submitted  in  compliance  with  reijuirenients  of  sundry  civil  act  of  June 

4,  1897. 


ABSTRACT  OF  APPROPRIATIONS   FOR   IMPROVING    HARBOR  AT  SABINE  PASS,  TEXAS. 

From  act  approved  August  30,  1852  (survey) $5,000.00 

Allotted  from  act  approved  June  10,  1873  (survey) 2,000.00 

By  act  of  CJongress — 

Approved  March  3,  1875 20, 000. 00 

Approved  August  14,  1876 38,000.00 

Approve<l  June  18,  1878  (allotted) 30, 000. 00 

Approved  March  3,  1879 25,000.00 

Approved  June  14,  1880 50, 000. 00 

Approved  March  3,  1881 150, 000. 00 

Passed  August  2,  1882 150, 000. 00 

Approved  J  ul  v  5,  1884 200, 000. 00 

Approved  August  5,  1886 198, 750. 00 

Of  August  11,  1888 250,000.00 

Approved  September  19,  1890 300, 000. 00 

Approved  July  1 3,  1 892 350, 000. 00 

Of  A ugust  1 8,  1 894 «  27 1 ,  000. 00 

Of  Junes,  1896 75,000.00 

Approved  June  4,  1897  (sundry  civil) 480, 000. 00 

Approved  Julv  1,  1898  (sundry  civil) 400, 000. 00 

Approved  March  3,  1899  (sundry  civil) 264, 000. 00 

Approved  March  3,  1899  (river  and  harbor)   150, 000. 00 

Approved  June  6,  1900  (sundry  civil) 36, 000. 00 

Approved  June  (J,  1900  (emergencies  in  river  and  harbor  works, 

allotted) 10,000.00 

Approved  June  13,  1902  (river  and  harbor) 185,000.00 

Total :J,  639, 750. 00 

Reverted  to  Treasury  from  act  of  June  4,  1897 16, 297. 03 

Total 3,623,452.97 


«The  total  amount  of  this  appropriation  was  originally  $275,000,  but  of  this  sum 
$4,000  was  allotted  by  sundrv  civil  act  of  March  2,  1895,* for  dredging  through  a  bar 
across  the  mouth  of  Sabine  Kiver,  Texas,  and  was  expended  on  tnat  improvement. 
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ABSTRACT  OF  CONTRACT  IN  FORCE  DURING  YEAR  ENDING  JHNE  30,  1902,  FOR  IMPROVING 

HARBOR  AT  SABINE  PASS,   TEXAS. 

For  dredgijuj  main  ship  cliannel. 


Name  and  addreim  of  contractor. 


Dated. 


KittenhouHC  Moore  Dredging  Co.,  Mobile,  ' 
Ala July  27,1899 


Approved.        b^^. 


Sept.  22, 1899  ;  Nov.  22, 1899     a  Mar.  31,1901 


Date  of 
expiratioiL 


»f  Extended  to  Mar.  31, 1902,  and  waived  on  that  date. 

For  the  removal  of  al)out  1,421,050  cubic  yards  of  material,  at  9J  cents 

per  cubic  yard,  amounting  to  about ' $135, 000. 00 

To  June  30, 1902,  822,836  cubic  yards  had  been  removed,  amounting  to. .      78, 169. 42 

Balance  remaining  to  l)e  done  July  1,  1902,  about  598,216  cubic 
yanis,  amounting  to 56, 830. 58 


REPORT  OF   FIRST   LIEITT.    PAUL  S.  BOND,  CORPS  OF  BN6INESRS. 

Sabine,  Tex.,  June  SO,  190S. 

Sir:  The  work  in  the  Sabine  Pass  and  harbor  during  the  past  fiscal  year  consisted 
of  dredging  in  the  main  ship  channel,  under  contract  with  the  Rittenhouse  Moore 
Dredging  Company,  and  dredging  in  the  channel  between  the  jetties  by  the  dredge 
Sabbie, 

The  Rittenhoupe  Moore  Dredging  Company  l^egan  work  in  the  main  ship  channel 
on  September  5,  1901,  with  hyaraulic!  dredge  and  rotary  cutter  attachment,  pump- 
ing the  material  ashore  through  a  j)ipe  line.  During  the  year  the  contractor  has 
removed  602,149  cubic  yards  of  solid  material  in  place.  The  amount  remaining  to 
be  done,  as  contemplated  in  the  act  of  March  3,  1899,  consists  of  four  cuts,  each  100 
feet  wide,  and  2,790,  3,900,  4,470,  and  4,964  feet  long,  respectively.  The  total  amount 
removed  by  the  (M)ntractor  since  commencing  work  is  822,836  cubic  yuxls;  598,214 
cubic  yards  remain  to  be  removed  under  contract. 

The  dredge  Sahine  began  work  in  the  channel  between  jetties  on  October  27, 1901, 
and  operated  continuously  until  January  16,  1902,  when  the  available  funds  being 
exhausted,  the  dredge  <!eased  work  and  repaired  to  New  Orleans,  La. 

From  February  17  to  June  30,  1902,  the  drc^lge  was  employed  between  the  jetties 
in  Sabin(^  Pass,  tlie  expenses  of  operation  to  June  13  luring  paid  from  funds  advanced 
by  the  Kansjis  Citv  Southern  Railway,  under  authority  of  the  Secretary  of  War. 

The  following  tal)les  show  the  operations  of  the  dredge  Sahine  during'the  year  end- 
ing June  30,  1902,  and  the  condition  of  the  channel  l)etween  the  jetties,  as  indicated 
by  soundings  taken  on  June  29,  1901,  and  June  21,  1902: 

Table  nhowhuj  irork  performed  by  the  dredge  Sabine  in  Sabme  Pass  during  the  year. 

Loadfi  dredged. 

October  27  to  31,  1901 59 

November,  1 901 342 

December  1  to  16,  1901 314 

Januarv,  1 902 146 

Febniary  17  to  30,  1902 55 

March,  1902 132 

April,  hm 131 

May,  1902 130 

June,  1902 142 

Total  loads  removed  from  channel  at  Sabine  Pass,  Tex loads. .      2, 451 

Multiply  by  325  cubic  yards,  capacity  of  bins  per  load cubic  yanis. .  471, 575 

Multiply  by  60  j)er  cent  proportion  of  solid  material 'do 282, 945 

This  material  was  deposited  1  mile  to  westward  of  end  of  west  jetty. 
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Tbble  thowing  ehangt  in  the  eondUum  of  Ihe  cliamiel  itiiring  the  year. 

[Sotindingii  Ukci>  June  29. 1901.] 


Buoy. 

T„b„oy. 

Distance. 

i::^T 

d"iX" 

Hulmum 
deplh. 

12A 

IS 

a.* 

22.7 

■J2.? 

■HLK 
22.2 

2a.fi 

22.9 
22.6 

22!  s 
22" 

21.5 
22 

"■  >~1 

,^ 

S    1" 

:«oo     22: 5 

3.  300              22.  3 
2,300           22.6 

2;  060            23:? 

211 

i* 

2 
21 

16 

At  the  end  of  the  last  flscat  year  (ending  June  30,  1901)  the  available  depth  of 
the  channel  at  mean  low  water  wae  regarded  as  21.5  feet.  The  present  available 
depth  of  the  channel  is  regarded  as  being  22  feet  at  mean  low  water,  notwithstaJid- 
ing  the  fact  that  ix'easionai  soundingB  less  than  'Z2  feet  are  obtained  (aee  table).  The 
bottom,  however,  being  soft  mod,  it  ie  conddered  that  Ihefie  hinips  would  not  inter- 
fere with  the  progrensof  a  lan^  veeHel.  At  high  tideveseelsdrawmg  23  feet,  oreven 
more,  can  enter  tne  harbor. 

The  great  amount  of  work  required  to  maintain  the  channel  is  possibly  caused  by 
the  current  carrying  sediiuent,  whicb  Howa  through  the  three  gapa  in  the  east  jetty 
made  by  the  etonn  of  Seplemlier  8,  1900. 

The  condition  of  the  jetties  i^  snlMtantially  the  same  as  it  was  a  year  ago. 

The  following  surveys  have  lieen  made  during  the  year:  February  13, 1902,  hydro- 
sraphic  survey  of  charmel  t)etween  the  jetties,  from  liead  of  channel  toendof  jettiesi 
^bmary  28,  1902,  hydrographic  survev  of  ehaiinel  between  the  jetties,  from  head 
of  channel  to  26-foot  contour  in  the  Gulf  of  Mexico. 
Very  respectfully,  your  ol«dient  servant, 

pAri,  S.  BoNn, 
Firiil  Lii-ulmiinl,  ( 'orpn  11/  Eiujhu-era. 

Iiieat.  Col.  H.  M.  Adams, 

O/Tpi  of  Engiveen. 
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IMPROVEMENT  OF  CERTAIN  RIVERS  AND  HARBORS  IN  TEXAS. 


REPORT  OF  CAPT.  C.  S.  RICTfE,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1903,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Galveston  Harbor,  Texas.  8.  Trinity  River,  Texas. 

2.  Galveston  channel,  Texas.  i    9.  Cedar  Bayou,  Texas. 

3.  Channel  from  Galveston  Harbor  to 
Texas  City,  Texas. 


10.  Channel    in    Went    Galveston    Bay, 
Texas. 


4.  Galveston  Ship   channel  and  Buffalo     11.  Brazos  River,  Texas. 

Bayou,  Texas.  :  12.  Brazos  River,  Texas,  from  Richmond 


5.  Operation  and  care  of  Morgans  Canal, 

Texas. 

6.  Trinity  River,  Texas. 

7.  Brazos    River  between  Velasco    and 

Richmond,    West    Galveston    Bay 
channel,    Double  Bayou,  and  the 


mouths  of  the  adjacent  streams.         j  gation. 

EXAMINATION    AND   SURVEY. 

17.  Inner  harbor  at  Galveston,  Texas. 

HARBOR    LINKS. 

18.  Lavaca  Bay  at  Port  Lavaca,  Texas. 


to  Old  Washington. 

13.  Mouth  of  Brazos  River,  Texas. 

14.  Aransas  Pass,  Texas. 

15.  Harbor  at  Brazos  Santiago,  Tt^xas. 

16.  Removing  sunken   vessels    or    craft 
obstructing  or  endangering  navi- 


United  States  Engineer  Office, 

GalveMan,  Tex. ,  July  IS,  1902. 

General:  I  have  the  honor  to  forward  herewith  annual  reports  for 
the  works  of  river  and  harbor  improvements  in  my  charge  for  the 
fiscal  year  ending  June  30,  1902. 

Very  respectfully,  vour  obedient  servant, 

C.  S.  KiCH^, 
Captnhu  C<n^s<  of  Enginee>*s. 
Hrig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers ^  U.  S.  A. 

1355 
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U   I. 

IMPROVEMENT  OF  GALVESTON  HARBOR,  TEXAa 

«  «  -x-  -x-  *  *  * 

DREDGING. 

A  description  of  the  U.  S.  dredge  Gen,  C.  B,  Comstock  will  be  f oond 
on  page«  1530-1531,  Annual  Report  of  the  Chief  of  Engineers  for  1896. 

During  the  first  half  of  July,  lt)01,  the  dredge  was  laid  up  for  minor 
repairs.  From  July  15  to  Sopt<Mnber  15,  1901,  b}'  permission  of  the 
Secretary  of  War,  the  dredge  was  operated  by  the  Galveston  Wharf 
Company,  of  Galveston,  Tex.,  in  dredging  the  channel  in  front  of  their 
wharves.  The  wharf  company  paid  all  expenses  of  operating  the  dredge 
and  a  rental  of  $50  per  day.  The  total  amount  received  for  this  rentil 
from  the  Galveston  Wharf  Company  was  $3,050,  which  was  deposited 
into  the  Treasury  of  the  United  States. 

Owing  to  the  injuries  sustained  during  the  hurricane  of  Septembers, 
1900,  the  dredge  had  to  be  thoroughly  overhauled  and  repaired  during 
the  year.  Repairs  were  completed  on  January  7,  1902,  and  dredge 
resumed  active  operations. 

On  February  9, 1902,  the  dredge  was  temporarily  transferred  to  the 
Montgomery,  Ala.,  district  for  work  at  Pensacola,  Fla.  The  dredge 
reported  back  to  Galveston  on  June  15,  1902. 

During  the  year  the  dredge  excavated,  removed,  and  dumped  from 
Galveston  Harbor  181,485  cubic  yards  of  material,  of  which  102,106 
cubic  yards  was  from  channel  in  front  of  wharves,  and  79,379  cubic 
yards  was  from  outer  and  inner  bar  channel. 

At  close  of  fiscal  year  dredge  is  having  oil-burning  apparatus  installed 
for  the  burning  of  oil  as  fuel.  It  is  estmiated  that  the  use  of  oil  as  fori 
in  place  of  coal  will  reduce  the  opemting  expenses  of  the  dredge  from 
$500  to  $1,000  per  month. 

A  detailed  account  of  the  work  done  during  the  fiscal  year  will  be 
found  in  the  report  of  Mr.  E.  M.  Hartrick,  lussistant  engineer,  for- 
warded herewith,  to  which  attention  is  invited. 

STORMS. 

The  repoit  of  Mr.  E.  M.  Hartrick,  assistiint  engineer,  gives  de- 
tailed description  of  the  storms  during  the  year. 

RE8URVEY   OF   (lALVESTON    HAY. 

A  table  giving  the  recbmgular  coordinates  in  meters,  yards,  and 
feet  of  all  sun^ey  marks  in  Galveston  Bay  and  vicinity,  as  well  as  the 
coordinates  of  all  points  on  the  har!)or  linos,  is  appended  hereto. 
These  coordinates  are  availa})le  for  use  in  the  artillery  work  connected 
with  the  fortifications,  as  well  as  in  all  surveys  for  harbor  and  channel 
work.  They  are  appended  hereto  with  a  view  of  rendering  them  easily 
available  for  general  use. 

SURVEYS. 

The  report  of  Mr.  E.  M.  Hartrick,  assistant  engineer,  gives  de- 
tailed description  of  the  surveys  during  the  year.  Attention  is  also 
invited  to  the  map  8u})mitted  with  this  report. 

Prior  to  the  hurricane  of  Septeml)er  S,  1900,  the  action  of  the  jetticB 
alone  was  steadily  improving  the  channel,  and  less  and  less  dredging 
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was  becoming  necessary.  The  lowering  of  the  jetties  by  this  hurri- 
cane, however,  permits  the  e«scape  over  them  of  much  tidal  energy. 
The  tidal  flow,  especially  during  excessive  tides,  is  no  longer  com- 
pletely confined,  and  as  a  result  there  is  much  less  scourmg  force 
available  for  the  outer  bar.  Dredging  will  have  to  be  continued  from 
time  to  time  therefore  to  nmintain  existing  channel  depths,  and 
would  have  to  be  prosecuted  vigorously  to  increase  these  depths. 
When  tlie  jetties  are  repaired,  however,  the  necessity  for  dredging  will 
again  dimmish. 

The  river  and  harbor  act  approved  June  13,  1902,  appropriated 
1350,000  for  maintaining  the  entrance  to  the  harbor  and  toward  the 
restoration  of  the  jetties,  in  accordonce  with  the  report  submitted  in 
House  Doc.  No.  134,  Fifty -sixth  Congress,  second  session,  and  author- 
ized the  letting  of  a  contract  in  the  sum  of  J>400,000,  exclusive  of 
amounts  appropriated.  Project  for  expenditure  of  this  appropriation 
has  been  submitted. 

Total  amount  expended  on  this  improvement  to  June  30,  1902, 
J8,619,684.42. 

Money  statement, 

July  1,  1901,  balance  unexpended $62,433.08 

AjDoont  appropriated  by  nver  and  harbor  act  approved  June  13, 1902.      350, 000. 00 

402, 433. 08 
Jane  30,  1902,  amount  expended  during  fisdil  yt»ar 43, 097. 67 

July  1,  1902,  balance  unexpended 359,a35.41 

July  1,  1902,  outstanding  liabilities 4,390.08 

July  1,  1902,  balance  available 354, 945. 33 


Amount  (estimated )  required  for  completion  of  existing  project 1, 150, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year 
ending  June  30,  1904,  in  addition  to  the  balance  unex- 
pended July  1,  1902: 

For  works  of  improvement $400, 000. 00 

For  maintenance  of  improvement 50, 000. 00 

450, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


/kBOTBACT    OP    APPROPRIATIONS    MADE    BY  CONGRESS   FOR    IMPROVING    HARBOR   AT    GAL- 
VESTON,  TEX. 


By  act  of — 


By  act  of — 

July  11,  1870 $25,000 

MarchS,  1871 20,000 

June  10, 1872 31,000 

June  23, 1874 60,000 

March  8,  1875 150,000 

August  14,  1876 142,000 

June  7,  1878 75,000 

June  18,  1878 50,000 

March  3,  1879 100,000 

June  14,  1880 175, 000 

March  3,  1881 250,000 

March  4,  1882 100,000 

Auguflt2,  1882 300,000 

Ai^ust  5,  1886 300, 000 

August  11,  1888 500,000  i  Total 8,878,000 

In  addition  to  the  above  appropriations  by  Congress,  there  has  Ikhjii  collected  from 
the  steamship  Maratime  $300,  and  from  Quartermaster's  Department,  United  States 
/Inny,  t719.83,  making  a'total  of  $8,879,019.83. 


September  19,  1 890 $500, 000 

March  3,  1891 600,000 

August  5,  1892 450, 000 

March  3,  1893 1,000,000 

August  18,  1894 600, 000 

January  25,  1895 200, 000 

March  2,  1895 1,160,000 

February  26,  1896 300, 000 

June3,  1896 50,000 

Junell,  1896 840,000 

June4,  1897 500,000 

March  3,  1899 50, 000 

June  13,  1902 350, 000 
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COHHBRCIAI. 


Tonnage  of  vesteU  and  rt 


Eotered 

Total. . 


.^iRounl  and  vobie  affreight  entered  and  deared. 


»»,.,.. 

,.,„ 

ApproHDiBle 
value. 

Articliw. 

Ton.. 

"«h>i. 

Cottoli 

S89.ana 

Si;i!S 

Lumber  and  llmbrr.... 

II 

las 

9 

lo; 

m 

i 

«> 

BlH'l  ralln  snil  rnslen- 

.sss 

Cattle.  hones,  cie 

1.W9.977 

mstT,w 

TViniiyiilarion  staiioim,  beacons,  tiarhor  line*,  etc.,  Gakeiton  Say,  Teaxit,  and  vi 


s,„u„n. 

iJomli. 

Kea. 

«« 

„      ,    J 

Vi,S06.7i2 
39.620.229 
14605.700 

ii;bw.60o 
n.Tgn.m 

Sg.36S.22l 

h;  137. 050 
42.411.151 

i2.sn.sah 

H,[ire.43N 
4^260.320 

18:8M.6H 

111 

liWB.SSfi 
l'l.04L6» 
42.124-6K) 
12, 880.442 

42;2M:f«2 

lis 

U,02Z..<IW 

as,  718.785 
10,A«Z.e24 
II,  ATS.  273 
S4, 719. 821 
t0,t>tB.18O 
I0,9SR.S91 

10,011.175 

iD.ois.sao 

32,846.000 

as 

32,oe9.o» 

9,716.580 
1d;«90.S87 
32,072.066 

9.998.090 
10,9S4.(W5 
»,S02.0SS 

9,631.448 

APPENDIX   n — REPORT   OF   CAPTAIN    HICHE.  1369 

THanffuiolionitalione,  beacoru,  harbor  linet,  rlr.,  <l(dre»toii  Bai/,  TViim,  etc. — Continued. 


..«.n. 

North. 

SOU.h. 

B.„,o„ 1 

12  416.428 

40;T3b:21O  I 
13.0BS.03:i  . 
11,277.12S 

14,64B.HIfi  1 
43,BS7.747 

lis! 

fi2.Bfl».2W  ■ 

is!  987!  ISO 
17,  483.  706 

14,3«l!si7 
15.727.126 

i4:na!»« 

lB,718.21fJ 
*7,14aBlH 

Col 

^!^-^ 

^^m'^A 

^^m^ 

B2  3MM 

10,74fi.6lll 

so!o3o!hn 

lo! 307!  444 
30.KK!,:W.n 

si96fl!76H 

•is.s; 

8,619,48! 

^  9,«6.  sai 
7! 272!  isa 

7,B5'J.B90 
8!l49!3.M 
10!22S  M4 

'ti!p'j!ll!; 

B2:i27!3«3 

29.440.93 

7,746.68 

".471.88.    . 
2S.41S.f<90   . 


12.430.7= 
13,BM.4S4   . 
40.78S.38- 
13.866.69     . 
14,606.922   . 
43.820.787   . 
12,4M.97'' 
l»,623.0i 


19.245   . 


11. 779. « 


43,47S.4S 
11,741.46 

12.840.80 


22,236.2( 

n'.m.(K 

41,439.0( 
14,080.2] 
16,398.2: 
48,194.% 
I6.63a.6-. 
17, 093.  W 
51.281.4! 

181684!  6i 
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Triangulaitoii  Htathiit,  iHfni^iiw,  harbor  line*,  etc.,  Galvaton  Bay,  r<&nu,«fc. — Conlinued. 


SciulU  Jelly 

Smith  jetty  {iiM J  ... 

R 

K("l<i)  

North  jetty 

North  jetty  l.iW)... 
North  jetty  llKht.... 
BargiHiKP  

O»mnm(oliil 

AIM"! 

4E 

Lighl-hoUTP 

15-Ii.mu(ivr  Traviii  .. 

g-inthTniTlH 

Tank  

Lower  beacoD 

Lower  lieacoD  (old) 

Baffle  Polnl 

P 

a 

Went  Bay  Point 

WcKtBayl 

West  Bay  2 

Went  Bay  a 


«0T.7»> 
062.  IRT 


S76.CIS 
323!  377 


129. 119 
W9.289 
l,«7.Re7 
13, 170,  SIO 
14,731.27a 
HIR3.B36 
lfl,277.«B 
lT.7BH.9aO 

B3,3en.7oa 

13,B17.BfiO 
Ifi.lIt.MO 


■AZ'^i 

17,400.233 

18,  Ml.  730 

w  rJ"™ 

(8)430.M6 

ass 
Hi 

■io.ia4.aM 
e.^47^.858 

17,958. 8M 

III 

1b;i«.982 
4^44S.M4 
13,171.213 

40.49&.IeS 
12,911.683 

42,300.774 

43,431.CUO 

8,777.383 
10,43.s!l03 

H3^'f<27 

4oiei2!4io 

10.378,079 
17,911.901 
.'«,73t>.712 

e:,  312. 800 

4.  AM.  73.^ 

,!«iS 

a.079.M 
S,36T.9IS 
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TrianffukUion  daiionSf  becuxmSf  harbor  linesy  etc.,  GalveMmi  Bay^  Texaa^  etc, — C/Oiitinued. 


StatioiuL 


North. 


West  Bay  5 

West  Bay  6 

West  Bay  6  (old). 

West  Bay  7.. 

WestBayD 

WestBayB 

Wefit  Bay  A 

West  Bay  C 

West  Bay  E 

ViiKinia  Point . . 
South  base 


Texas  City  chimney 


Texas  City  Hotel. 


Shoal  Point , 


Half  Moon  lifht-hoose. 


North  base . . 
Dollar  Point 


Millets  Point. 


Heron  Orove. 


Dickinson. 


April  Fool  Point 


Dollar  Point -shoal 


Hannas  Island. 

8h.Ch.4 

8h.Ch.5 

8h.Ch.6 

8h.Ch.7 

Sh.Ch.S 


0. 
1,589.788 
1,738.609 
6,216.828 
3,228.787 
3,631.036 

10,593.109 

83.986 

91.847 

275. 641 

4,633.800 

6,067.574 

15, 202. 725 
5,160.626 
6,643.716 

16,931.141 
4,324.891 
4, 729. 747 

14, 189. 242 
6,350.017 
5, 850. 837 

17, 552. 512 
1,379.571 
1,508.714 
4,526.142 
2,932.117 
3, 206. 595 
9,619.785 
4,540.161 
4,965.169 

14, 895.  .507 
6,101.474 
6,672.637 

20,017.912 
7,719.453 
8,442.077 

•25, 326. 232 


South. 


22, 918. 
26,063. 
75,191. 
19,844. 
21,701. 
65,106. 
20,125. 
22,009. 
66,027. 
26,23.5. 
28,691. 
86,073. 
23,430. 
25, 62:^. 
76,870. 
17.688. 
19,344. 
.58,033. 
20,918. 
22,877. 
68,631. 
24, 758. 
27,076. 
81,228. 
22,698. 
24,823. 
74,470. 
11,393. 
12, 459. 
37,379. 

9,806. 
10,724. 
32,174. 

4,846. 

5,299. 
15,899. 

3,820. 

4, 177. 
12,533. 

2,706. 

2, 959. 

8,878. 

2,111. 

2,309. 

6,927. 
0. 


404 
815 
456 
286 
920 
776 
326 
274 
830 
227 
125 
392 
114 
426 
285 
551 
392 
186 
80G 
021 
078 
406 
062 
190 
740 
577 
741 
291 
828 
483 
702 
713 
141 
111 
759 
278 
127 
732 
199 
a50 
365 
100 
636 
308 
925 


VjR»i. 


320. 217 

350.193 

l,a50.579 


102.984 

112.624 

337.873 

4,280.329 

4,681.016 

14,043.045 

0. 

316. 149 

3-15. 744 

1,037.232 


2,476.45:^ 
2, 708. 270 
8,124.828 
6,268.993 
6. 865. 840 

20,567.620 
6, 756. 482 
7.388.960 

22,166.887 
6, 856.  ;^00 
6,404.613 

19, 213. 640 
4, 910. 814 
6, 370. 518 

16.111.665 
4,006.660 
4,381.716 

13, 145. 148 
3,067.012 
3,354.118 

10,062.854 


West. 


7,258.306 
7,937.760 
23,813.286 
11,784.309 
12,887.440 
38,662.321 
12,299.018 
13,873.784 
40,121.357 
12,437.976 
18,602.304 
40,806.916 
14,631.440 
16,001.100 
48,003.800 
9,677.687 
10,583.624 
31,760.875 
5,400.688 
6,906.261 
17,718.755 
9,937.837 
10,868.127 
32,604,383 
15,662.293 
17,128.450 
51,3a5.357 


1,950.416 

2, 132. 996 

6, 398. 990 

15.278 

16.708 

50.124 

715.933 

782.952 

2,348.856 


0. 


2,384.632 
2,607.750 
7,823.250 
2,841.821 
8,107.846 
9,823.639 
7,748.6% 
8,473.966 

25,421.848 
8,266.724 
8,672.626 

10,717.576 


ENG   1902- 


■86 
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Triinii/nlnlioii  Blatunu,  beactms,  lutrbiir  Uneg,  etc.,  Gi 


tJ,  B.  ASKT. 
',  Texas,  etc. — CoiitJnned. 


South  Udeg&uge 

OpoHinn  nn 

Ral  PlBh  Ilghthtnui!  (aid) . 
Red  Pish  llKbl-house  (nen) 

Nurili  tWe  gsugv 

North  beauon 

8h.Ch.ll 

Bh.Ch.ll 

Bh.Ch.  !■-_._ 

Bh.Oh.U 

Bh.Ch.lA 

Bh.Ch.in 

NorgHD  bocoii 

BdwBTdi  PoIdI 

Bock  Springs 

Flander* 

MorrlH 

Red  Bliin,  wwt 

BertBlnfT 

Hu-kberrT 

BlHllnnM 

M.  P 


32.877.130 

ee,9X2.-J8e 


T,Z&4.8Z1 

3i.Te4.Me 

2,B7ftMl 
7.738.3S1 


7U.IM  I. 
H1S.T«)  '. 

83.914  !. 
102. 706 - 


3,IK1X 

6,4H.W 
8,D».W 

V.HT.M 
3.9M,» 
4.M1.W 

i}i,ia.w 


12,G»« 

37,7H.a> 
ICMILW 


8,43a.<» 
'.S.3MI)H 
9,»(.1<7 

ui,ia.w> 

80.«a«M 


!7,IO*.flt 
8.3MW 


APFEHDIZ  V — BEPORT   (iK   CAPTAIN   RICHK.  1363 

Triiiiiifalatum  tlatumii,  beacon*,  harbor  Ibiex,  etr.,  (lnlrfi>liai  IS'ii/,  Textm,  fie. — Ouiitinniil. 


iB'.m.-xei 

7,31S,lKi 
7,(nh.ltt> 
B,0S&.6ID 
»,3«0.16!) 


Heiqulte  Knoll.. 
SauUiCedu 


S8.J 


si.»m.Ke< 

w.aas.sy 

W.«10.977 

w.eeN.Mi 

M.iBa.ara 
ia.!iK.K.v< 

SS;S 

oo.ian.MW 

30, 76".  019   . 


3,m.7i 


lN,64n.»«l 

1 

!*,i,a».171 

113,061. 71$ 

Il,970.tl» 
ll.nO.liK! 
S,43iW7 
»,  1170.747 


ll,M1.7<B 
IZ.SliSn 
17,Ii3H.46S 
I^SS3.S19 
I »,  801. 187 
ll,4(B.fl71 

H,  090. 176 
Vi.710.6iB 
ia,4l«,799 

14,»7.7«5 
[b.ae0.2K 
I6,798.IW 
iO.SM.SSS 
11,016.278 
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TruuiguUitiim  Miitiinm,  beaconn,  harbor  line»,  etr.,  GalvefUmBay,  Tanu,  etc — ContmoiaL 


Upper  Crack . . 

Peggy 

Cij-stal 

Bnmttl 

Blntl 

Tory  HIU ...... 

Hug  IhIblH.  . . . 


118,17fi.7Bl    , 
3B,  1%.M 

se'.'2xi'.ii 


i7,onLHi 

n,t3».m 
IS.  SSL  in 


BS,679.MII 

i&,7a».43D 
n,2i2.sn 
fit, 631. let 

i&.e».tit 
18,044.  in 


a.'m.4B2  '. 

i7.7Tfl.9tCi    . 


ei.2IS.l3i 
IB.RM.iB 
M.SK.ai 


WoMtvPutlll.. 


■jilsKifiifi 

10,MT.«3 

12.aH.063 
W.7H1.SS1 

:::::::::::::: 

18.03O.WA  '. 
U.OBl.SSO   . 

i6,iat.U4  . 


2D, 076. W 

21,»B6.31_  . 

Gfi.ra8.gM  . 

2n,G»i,7M  . 

m!bi3!m2  ! 


18.817   . 
16.478   . 


81.736.11 

34,707.0! 

104,121. It.  . 

S6.ll8tl.22a  . 

«.S41.364  . 

121.024.122  . 

37,418.726  . 

40.021.430  . 
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TrianguleitUm  tUatujiut,  tHticn^i^^  hnrtHfC  Vintn^cir.y  (intrtsfini  lUitf,  lymit^  fir.     (\intiiiUf:Hl. 


Stations. 


Niirth. 


S4lUt)l. 


High  Island  Hotel 


High  Island  Na  2. 


N.W.  Bend... 
E.  Bay  Baynu. 
Jackion 


Fnwen  Point. 


Bobinnonfi  Bayou 


Rip 


Btevenpon  Point 


Long  Orove 

Smiths  Point 

Smith 


Vlngt  *rne 


Lone  ilak 

Month  Bayou  bea(.v)n 
Double  Bayou 


Round  Point, 


Round  Point,  T.  O 
6.  bii*e  Trinity .... 
N.ba«e Trinity  ... 


Anahuac. 


Newt. 


Turtle  Bayou 

WiggiuM 

Stimson 


Mack 


Coleman 


16, 709. 
fiO.  'A^. 
IG.iW. 
17.7r>4. 
M.JliJ. 
17.701. 
19.3;"»W. 
.V.077. 
Iti.KW. 
17.'J|.'». 

ir>.i}ini. 

10, 7W. 

fio.au.'). 

14.77r>. 

17, 77;j. 
1U.4:»7. 

r>s.:iii. 

!.'»,  inn!. 
10.tl4. 
\%  IAVk 
11,201. 
15,5:{0. 

40.r)yj. 
i:i.i»i:{. 

*  14,-IH-J. 
AW,  44S. 
11, WJ. 
J3.U10. 

:w,04». 
14,430. 

ir),7Hl. 

17,a44. 

14,  sm;. 

10,'JHO. 
lf<,  HIO. 
21,17.'). 
2:{.  4>n5. 
Iw^AiiCi. 

2ri.r>s3. 
'J7,97H. 
W.934. 
-W.OOT). 
31, 7W. 

:V).  ow. 
:i'<,372. 

ii:».ilx. 

•i'».  I.VJ. 

:w,  4.'»o. 
ii.\;i-»i. 

j;7.  i:io. 

40, 000. 
121.  M«>. 

:J.H.  040. 

12.  -i.^. 
120.  77  J. 

:w.  xy2. 

43. 02(;. 
130.J0O*. 

43, 747. 

47..H42. 
1 1::.  n2.s. 

44.>vVj. 

V^,  0.')M. 
147. 175. 

44,.SH<i. 

jy.  ow<. 

147,2i>4. 

43. 3M. 

47, 44.1. 
I42.:«7. 

11.0M7. 

44,9:^1. 
131,  «02. 

40, 140. 

13,«NM. 
131,713. 


U34 

IV).'! 

07«» 
r»32 

201 
7U0 
'.»7I 
071 
213 
3W 
4S'» 
4.V, 
(Vtl 

701 
17:> 
•JOO 

2y«) 

071 
210 
.VJT. 
OTk'i 
977 
370 
770 

:m 

141 
S43 
.viO 

'.m 

.Vil.' 
(».')7 

37h 
141 
745 
;«)7 
•HI 
328 

r48 

9(;7 
241 
110 
340 
OSO 
.V)l 

0(k; 

217 
S80 
073 

:k)0 

(iOl 
SO") 
SKi 
(h'>4 
972 
930 
l.V> 
473 
4  is 
717 
1.51 
52.-. 
7(J0 
310 
149 
449 

:l'»5 

31. H 
101 

:u>5 

510 
7S0 
3iVi 
}<91 
\^\ 
4K4 
3i<ii 
535 
OUO 


Vjist. 


4H.0OS.2<>9  , 
.5,'i,l5H.5?2 

I.VJ,  475. 731 
49.213.401 
.h),  K20.  .'):U) 

101.401.  (ni.') 
40.  lOii.fKHI) 
50.  \i^.  :S.S3 

151.  IIV).  174 
11.5iit.87t 
\r^,  7:{4i.  0:») 

140,2lfJ.K'.J9 
41.;M0.1>SO 
45,21G.0:i5 

135,  (M9. 901) 
:i5.9«5.n09 

39,353.1.57 
118,060.978  I 
31,785.900  i 
:U,701.  i(N» 
ll>l.'2KI.221 
20,rH52.4:W 
•29. 147.:ft»0 
87.4I2.J1VI 
■22. 40;i.  73.5 
24. 54iO.  .587  . 
73,  «V99. 7tW 
18.509.299 
•20.241.972 
IW.  725.910 
12, 173.0K7 
13.Ji41.3r»S 
40.921.075 
IO,OXO.(H2 
ILO-JS-TkHU 
33,070.9tK» 
11.09t).815 
1-2.  l:l5..595 
»).  40»;.  790 
17. 187.23'.* 
18,79<;.  151   I 

5o.:ts8.  \:a 

18.KW.  100  I 
.»0.5<»8.80r   ' 
O1.70O.42N  ' 
19,122.:i04 
20.912.357  i 
6"2, 737. 08.5  ! 
19, -284.72: J  : 
21,089.  l»8<»  I 
(>3. 2t59. 970 
18.795.470 
•20,.V)4.4tVl  I 
01.063.41H) 
19.822.445  I 
21,07«.040  , 
Jw5,0;i4. 121 
'20,077.170  I 
2].95().011 
(V),.S09.8;«  I 
•21,00l»..V.Mi 
■22, 97«;.  :V2-.»  ' 
OS,  9-28.  '.Jtlh 
22. 7S5.  •jr.2 
•24,918.212 
7I.75I.0:J?« 
21. '298. 5(^1 
•23,-2<.r2.:W7 
09,877.010  I 

I8.:w.?2:^  , 
•2o,:mo.«»i  ' 

01,lh>2..597 

is.oio.rvw  ' 

19.O90.5'2O 
59.089.507 
19,350.02:i 
21.U'>8.011 
ri3.  SOT).  810 
18,;«:).504 
•20.051.900 
JK).  165. 710 


:-;  I 


W'isi. 
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TYiamjuUttivn  i<tntion.*i,  h*-n''ons,  Imrlmr  HiwKy  rtc,  Galveston  Bay^  Teran,  etc, — Continued. 


station. 


Bulk 


North. 


South. 


Trinity  R.  beacon 


Dolph... 
Junction 


Lawrence  Ck)ve . 
Browns  Beach  . . 
BarrowH  Houhc  . 

Fisher 

Fishers  reef 

Umbrella  Point. 
Cedar  Point 


38,534. 

42, 141. 
12ti,424. 

3<>,441. 

39,  .S52. 
119,.V>8. 

40,925. 

44, 756. 
134,2(J8. 

42, 872. 

46,885. 
140,657. 

39,141. 

42,805. 
128, 417. 

37, 462. 

40.037. 
1*20,111. 

a).829. 

39,183. 
117,549. 

33,867. 

37,037. 
Ill,  112. 

26,440. 

28,916. 

86,748. 

29,103. 

31,827. 

95,483. 

27,809. 

80,412. 

91,238. 


186 
407 
227 
386 
691 
100 
122 
154 
481 
446 
763 
314 
718 
821 
463 
686 
017 
052 
176 
171 
539 
063 
384 
174 
927 
086 
260 
334 
728 
177 
667 
951 
872 


East. 


17,943.023 

19,622.687 

58,868.067 

17,310.104 

18,930.617 

56,791.558 

15,935.301 

17,427.144 

52,281.433 

16,016.062 

17,615.342 

52,546.024 

10,785.323 

11,794.946 

35,384.837 

7,735.761 

8,469.911 

25,379.736 

6,112.228 

6,684.400 

20,053.152 

4,437.668 

4,853.082 

14,669.247 

5,723.173 

6,268.923 

18,776.771 

2,688.808 

2.885.822 

8,667.488 

1,639.935 

1,793.460 

5,880.862 


HARBOR  LINE,  BOLIVAR  POINT. 


West. 


A  (Old  Beacon  Alpha) 

B 

C 

D 

E 

F 

(i 


6,034.631 

^6,699.638 

'\9, 798. 618 

6,812.101 

7,449.786 

22,349.361 
6,668.092 
7,182.845 

21,648.637 
6,252.729 
6,838.064 

20,514.161 
5,593.639 
0,117.263 

18,351.790 
4,679.101 
5, 117. 114 

15.351.343 
2,282.076 
2,496.994 
7,489.183 


14,759.296 
16,140.929 
48,422.788 
12,834.990 
14,036.492 
42,109.4&5 
11,45L603 
12,623.591 
87,670.776 
10.949.476 
11,974.466 
86,923.398 
10,663.003 
11,640.875 
34,622.625 
10,661.793 
11,639.566 
34,618.672 
11,014.985 
12,046.111 
86,188.341 


HARBOR  LINE,  GALVESTON   ISLAND. 


A  (new) 

A> 

B 

C 

D 


9, 162. 918 
10,020.663 
30,061.992 

9.300.126 
10,170.719 
30,512.161 

9,680.441 
10,686.634 
31,759.906 

9,877.273 
10.80L890 
32.406.670 
10,753.461 
11,760.100 
36,280.300 


12,045.579 
13,178.176 
89.619.536 
11,871.913 
12,983.258 
38,949.776 
11,661.279 
12,752.903 
88,268.708 
11,589.640 
12,674.666 
38,023.666 
11,312.169 
12,370.111 
37,113.883 
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TVUmffulalion  tlaiiont,  heaetna,  harbor  linen, 
HARBOR  LINE, 


Galvedon  Bay,  Ttxan,  ftc. — Continaed. 

IS  L.V>"  l!— ion  Ilu  ued. 


HARBOK  LINi';  E'ELICAX  1SL.1 


A  (old  rf4  beacon )  . 
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TriniiifuUuhii  lAittioiu,  bfiinm*,  liiirln.r  lixifg,  fie.,  OalveiiUm  Bay,  Texat,  ele. — Contunitd. 
HAKUUK  I.INK,  VIRUINIA  l-OIST. 


HARBOK  LINES,  SAN*  JACI.S'Tll  DAY  (l,Al'<)aTE). 


II,NI.1B 


Galveston,  Tex.,  July  8,  ISOI. 

PTAis:  I   Iiave  Uic  honor  to   Hiiliiiiit   lliy   following  report  of  operatiotu  tar 
iv'mi!  harlHir  at  liiilvc^'ton,  Tex.,  ihirhit;  the  flw-al  ymr  ending;  Jane  30,  ISOi. 


ir  Hoiitli  j«tty  (111  at-connt  of  laek  of  an  kppio- 

in  apparently  the  mane  coafi- 
TB,  House  Doc.  No.  134,  RftT 


No  work  w«H  ilonc  on  oither 
priation. 

At  the  lit^iniiijT  of  thv  liwcal  year  the  jettieH  w 
tion  iw  when  n.'jKntfi!  on  liy  Ihc  Boanl  of  ICiiffineen), 
fiixth  (.'oii^retw,  Kecnnil  i^-Hi^ioii. 

Tlie  Hbnuii  tw  Aniin  wan  put  out  of  mninii^siini  .Inly  .11,  lUOl,  for  wajit  of  fundt, 
and  tiaft  liet'ii  laid  u|i  ut  Mor)mn^  I'niiit  flinre  that  date. 

The  dre<]ee  <lfii.  <!.  U.  Cumtlart,  leabini;  anil  ohowing  ai^ns  of  weaknct*,  **( 
baalc<l  out  for  general  rcpairn  Nov<>tnlH'r  2,  IJHll.  Tliene  repairs  were  the  compW' 
ii^;  of  thniw  di-eiiie<l  n<!i-e)*!)an>'  after  lliit  hurricane  of  Se|>tember  8, 19<X),  hnt  the 
niyeni  di'ttiaixl  for  thy  dredge  was  wi  creat  iinnieiUalely  after  the  cttonii  thsttima 
(lullideiit  tn  I'ompletr  the  re))uirs  niidd  not  )>e  allowed  until  certain  channeli  bH 
been  upoiieil  iipunil  nhoalH  reiiioveil.  The  dredge  rvtumed  to  worfc  after  a  tbotowl' 
overhauling  and  strenRtheninp  of  hull  January  l."),  1902.  On  February  9, 1902,  m 
dredfce  wac  turned  over  tj)  MontRonierv  (.41n.)  ili^itrlft,  and  returned  to  0«lvaW 
June  1.5,  1902. 


[DKdKiDB  l.piTll 


U.  I'nndergBiil,  mutN.] 
>!  laid  up  for  minor 


During  the  lirsl  half  month  of  the  year  the  d 
to  machinery. 

For  the  next  two  months,  from  July  Lt  ti>  Pepteinlier  15,  inclusive,  in  the  intend 
r>f  nminit'ri'eand  onuicount  of  the  Oalvexton  \Vh:iA  ('iiin|>any'i' dredging  plant  bif- 
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iDg  been  destroved  by  fire,  the  dredge  waa  operated  by  the  Galveston  Wharf  Com- 
pcmy  on  the  cnannel  in  front  of  their  wharves  and  in  the  slips.  (A  tabulated 
statement  of  this  dredging  and  the  cost  thereof  accompanies  this  report.) 

For  the  next  three  and  two-thirds  months  the  dredge  was  laid  up  for  general 
repairs  to  hull  and  machinery,  additional  to  the  temporary  repairs  of  November, 
1900,  wluch  were  made  to  fit  the  dredge  for  work  on  the  inner  bar,  where  it  was 
oi^ntly  needed.  The  repairs  were  made  necessary  l)y  the  injuries  sustained  during 
the  severe  hurricane  of  September  8, 1900,  at  which  time  the  dredge  was  stranded  on 
Pelican  Flats.  (See  Annual  Report  of  the  Chief  of  Engineers  United  States  Army 
for  1901,  p.  1926.) 

During  the  next  month,  from  January  7  to  February  8,  1902,  the  dredge  was 
employe  on  the  outer-bar  channel  when  weather  permitted,  and  at  other  times  on 
channel  over  inner  bar. 

February  9,  1902,  the  dredge  was  transferred  to  the  Montgomery,  Ala.,  district, 
and  on  February  13  sailed  for  Pensacola,  Fla.,  at  which  she  was  operated  under  the 
direction  of  Firet  Lieut.  R.  R.  Raymond,  Corps  of  Engineers,  United  States  Army. 
June  15,  1902,  the  dredge  was  transferred  back  to  the  (lalveston,  Tex.,  District,  at 
Gralveston,  Tex.,  and  for  the  remainder  of  the  fiscal  year  was  employed  on  the 
outer-bar  channel. 

The  total  amount  of  material  removed  in  Galveston  Harbor  was  181,485  cubic 
yards,  of  which  102,106  cubic  yards  was  from  channel  in  front  of  wharves,  and 
of  which  86,371  cubic  yards  was  soft  mud  or  slush  and  15,735  cubic  yards  was  fine 
sand,  and  79,379  cubic  yards  was  from  outer  and  inner  bar  channels, 37, 719  cubic 
yards  being  sand  and  16,269  cubic  yards  being  composeci  of  sand,  fine  shell,  and  mud 
from  outer-bar  channel,  and  25,391  cubic  yards  of  sand,  fine  Hhell,  and  soft  nmd  and 
occasional  lumps  of  clay  from  channel  over  inner  bar. 

The  operating  cost  per  cubic  yard  dredge<l  from  c-hannel  in  front  of  whar\'es  was 
6.18  cents. 

The  total  cost  per  cubic  yard  dredgt^l  from  channel  in  front  of  wharves  was  9.11 
cents. 

The  operating  cost  per  cubic^  yanl  drwlged  from  channeln  over  outer  and  inner  bars 
was  10.32  cents. 

Details  of  work  done,  distribution  of  time,  and  cost  oi  dredging  an*  herewith  for- 
warde<l  in  tabulated  form. 

Resume  of  ivork  done  hij  United  Staies  dredge  Gen.  C.  B.  Comxtork'  during  (he  Juical  yexir 

ending  June  SO,  1902. 

ON  (iALVESTON  CHANNEL  IN  FRONT  OF  WHARVES. 


Hours. 


Bffective  working  time 
Delarsfor— 

Bad  weather 

Repairs 


512 


Minutes. 


23 


epai 
Other  causes. 
Idle  on  account  of  Sundays  and  holidays. 

Total  time  made 


771 
180  i 

769 


12 
00 


35 


Anchorage  to  cut. . . 

Pumping 

Cut  to  dump 

Dumping 

Dump  to  cut 

Dump  to  anchorage 
Time  lost  turning  . . 


Distribution  of  working  time. 


Hours.     Minutes.   Per  cent. 


Effective  working  time. 


3 
296 
94 
12 
70 
80 

5 


2 
53 
36 
10 

7 

24 
11 


0.5 
68 
18.5 

2 
14 

6 

1 


512 


23 


100 


Number  of  loads  dredged 189 

Average  output  per  hour cubic  yards. .    344 

Average  amount  dredged  per  minute  in— 

Pine  sand do 6. 46 

Soft  mud do 5.78 
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Cost  of  Dredging. 


Amount. 


Cost  per 
vara. 


Wages $3,030.67 


Subsistence 

Fuel 

Oils,  waste,  packing,  etc, 
Miscellaneous  supplies  .. 
Ordinary  maintenance  . . 
Contingent  expense 


Operating  cost • 6, 860. 96 


Rental  of  dredge. 


Total '      8,910.96 


ON  OUTER  AND  INNER  BAR  CHANNELS 


Effective  worlcing  time 

Delays  for— 

Bad  weather 

Repairs : 

Other  causes 

Idle  on  account  of  Sundays  and  holidays 

Total  time  made 


Anchorage  to  cut. . . 

Pumping 

Cut  to  dump 

Dumping 

Dump  to  cut 

Dump  to  anchorage 
Time  lost  turning  . . 


Effective  working  time. 


Hours. 


22 
169 
29 
11 
22 
17 
3 


276 


Minutes. 


35 
02 
69 
57 
00 
27 
49 


49 


Per  cent. 


8 
61 
11 

4.5 

8 

6 

1.6 


100 


Number  of  loads  dredged 147 

Average  output  per  hour  dredging cubic  yards. .    470 

Average  amount  dredged  per  minmo  in— 

Sand do 7. 48 

Mud  and  fine  shell do 8. 16 

Cost  of  Dredging. 


Amount. 


Wages $3,309.47 

Subsistence 1.692. 81 

Fuel 1,645.65 

Oils,  waste,  packing,  etc I  254. 61 

Miscellaneous  supplies 415. 90 

Ordinary  maintenance >.  969. 32 

Contingent  expense 227. 44 


Operating  cost 

Extraordinary  repairs  occasioned  by  the  severe  hurricane  of  Septembers,  1900. 


8,515.20 
27,081.98 


Total 35,597.18 


Cost  per 
vara. 


Cents. 

4.17 

2.18 

2.07 

.33 

.52 

1.22 

.29 


10.73 


r 

( 
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BAR  SURVEY. 

Only  a  few  surveys  were  made  during  the  year  on  a<3count  of  the  survey  boat  Anna 
being  laid  up.  The  pilots,  with  their  usual  courtesy,  tendered  their  boat  Galveston 
when  the  steam  launch  ^g/^w,  of  Ship  Channel,  was  not  available  for  surveys  on 
onter  and  inner  bars. 

The  survey  of  June  11  and  12  on  the  outer  bar  shows  a  wide  navigable  channel 
between  the  24-foot  curves  with  a  mid-channel  depth  of  26  feet,  except  in  one  place 
between  entrance  inner  black  gas  buoy  and  inner  black  gas  buoy  on  the  south  and 
No.  4  red  buoy  on  the  north.  In  this  area  there  were  Feveral  lumps  with  less  than 
28  feet  of  water  over  them.  There  is  also  a  tendency  for  the  24-foot  cur\^e  on  the 
south. and  west  bank  to  push  east  across  the  channel.  Taking  everything  into  con- 
sideration. unrepaire<l,  leaky  jetties,  and  no  work  on  the  outer  bar  channel  by 
dredging  for  months,  it  is  a  good  showing  for  maintenance  by  jetty  without  aid  by 
dredging.  On  the  return  of  the  dredge  from  Pensacola  she  was  put  to  work  June  19 
on  tne  outer  bar  channel  to  remove  the  lumps  and  shoals.  After  working  from 
June  19  to  June  24,  and  removing  13,397  cubic  yards  of  material,  there  was  reported 
a  good  26-foot  navigable  channel.  The  dredge  was  then  laid  up  to  have  an  oil- 
burning  plant  installed. 

The  survey  of  June  13  of  the  inner  bar  shows  a  navigable  channel  of  26 J  feet,  with 
a  channel  width  of  400  feet  between  the  24-foot  curves.  It  is  proposed  to  widen  the 
channel  on  the  inner  bar  to  600  feet  as  soon  as  the  dredge  has  been  converted  into 
an  oil  burner. 

STORMS. 

There  were  two  storms  during  the  fiscal  year  accompanied  with  more  or  less  high 
water;  one  on  July  9  and  10,  1901,  and  one  on  June  26  and  27,  1902.  The  water 
backed  up  on  the  beach  to  an  average  height  of  5}  feet  and  ^  feet,  respectively,  and 
on  the  bay  a  maximum  observed  was  4.6  and  4.2,  respectively.  The  storm  of  July, 
1901,  the  maximum  velocity  of  the  wind  was  40  miles  an  hour  from  the  east,  and  a 
heavy  swell  from  the  qoutneast;  that  of  June,  1902,  the  maximum  velocity  was  49 
miles  an  hour  from  the  southeast,  with  gusts  of  60  miles  an  hour  and  a  heavy  swell 
on  the  Gulf  of  Mexico  from  the  south. 

Very  respectfully,  your  obedient  ser\'ant  E.  M.  Hartrick, 

Assistant  Engineer, 

Capt.  C.  S.  Rich6,  Corps  of  Enffineers. 


■  U  2. 

IMPROVEMENT  OF  GALVESTON  CHANNEL,  TEXAS. 

f  No  work  has  been  done  up  to  the  close  of  the  fiscal  year,  except  to 
Ifiuhmit  a  project  for  the  expenditure  of  the  amount  appropriated  by 
yiie  river  and  harbor  act  approved  June  13,  1902. 


it  Money  statement. 

^mount  appropriated  by  river  and  harbor  act  approved  June  13, 1902.     $100, 000. 00 
^uly  1,  1902,  balance  unexpended 100, 000. 00 


Amount  (estimated)  required  for  completion  of  existing  project 1, 485, 000. 00 

Amount  that  can  l^e  profitablv  expended  in  fiscal  year  ending  June 

30,  1904,  in  addition  t«  the  balance  unexpended  July  1 ,  1902 200, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 

June  4,  1897. 


TRACT  OF  APPROPRIATIONS  MADE  BY  CONGRESS  FOR  IMPROVING  GALVESTON  CHANNEL. 

fy  act  of  June  13,  1902 ^ $100,000 
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U3. 

IMPROVEMENT  OF  CHANNEL  FROM  GALVESTON   HARBOR  TO  TEXAS 

CITY,  TEXAS. 


The  dredging  of  this  channel  is  being  done  under  contract  entered 
into  with  the  Drake  &  Stratton  Company,  of  New  York,  N.  Y.,  for 
$250,000,  $100,000  to  be  paid  when  the  channel  has  been  deepened  to 
a  depth  of  21  feet,  and  the  remainder  of  the  price  when  the  whole 
work  has  been  completed  in  a  manner  satisfactory  to  the  Secretary  of 
War. 

The  river  and  harbor  act  approved  June  13,  1902,  provides  for  the 
amending  of  this  contract  as  follows: 

The  Secretary  of  War  is  hereby  authorized  and  directed,  with  the  consent  of  the 
contractors  now  engaged  in  said  work,  or  any  contractors  who  may  hereafter  under- 
take the  same,  to  modify  the  contract  iieretofore  entered  into  for  the  performance  of 
said  work  so  that  payments  of  five  per  centum  of  the  whole  contract  price  shall  be 
made  from  time  to  time  to  said  contractors  for  each  one  thousand  linear  feet  along 
the  length  of  said  channel,  whenever  it  shall  satisfactorily  appear  to  the  Secretary  (3 
War  that  a  depth  of  twenty-five  feet  and  a  width  of  one  hundred  feet  at  the  bottom 
are  obtained,  until  the  sum  of  two  hundred  thousand  dollars  has  been  paid,  after 
which  no  payments  shall  be  made  until  the  whole  channel  has  been  completed 
to  the  reqmred  width  and  depth,  at  which  time  the  balance  of  the  contract  price 
shall  be  paid.  And  before  such  modification  shall  take  effect  the  contractors  for  said 
work  shall  give  bond  to  the  United  States,  with  suflScient  surety  or  sureties,  to  be 
approved  by  the  Secretary  of  War,  conditioned  lipon  the  coiyplete  and  faithful  per- 
formance of  said  work  as  originally  contracted  for  within  two  years  from  the  date  of 
said  modification,  in  the  sum  of  one  hundred  thousand  dollars. 

Active  operations  were  continued  during  the  year. 

«•  «  *  *  *  *  * 

A  detailed  account  of  the  work  done  will  be  found  in  the  report  of 
Mr.  E.  M.  Hartrick,  assistant  engineer,  forwarded  herewith,  to  which 
attention  is  invited. 

Money  statem,enf. 

DEPOSIT  OF  CONTRACTORS. 

July  1,  1901,  balance  unexpended $3,S64.82 

June  30,  1902,  amount  expended  durinjr  fiscal  year 316. 67 

July  1,  1902,  balance  unexpended 3, 048. 15 

July  1,  1902,  outstanding  liabilities 16.67 

July  1,  1902,  balance  available 3,081.48 

GENERAL    IMPROVEMENT. 

July  1,  1901,  balance  unexpended $250,000.00 

July  1,  1902,  balance  unexpended r 250, 000. 00 

July  1 ,  1902,  amount  covered  by  un(^mpleted  contracts 250, 000. 00 


ABSTRACT  OF  APPROPRIATIONS   MADE   BY  CONGRESS   FOR  DEEPENING   THE  CHANNEL  FBOM 

GALVESTON    HARBOR  TO  TEXAS  CITY,  TEX. 

By  act  of  March  3,  1899 $250,000.00 
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CONTRACT    IX    FORCE    DURING    FI8CAI.   YEAH    FOR    DEEPENING  THE  CHANNEL   FROM   GAL- 
VESTON  HARBOR  TO   TExts  CITY,  TEX. 

Contractor:  The  Drake  &  Stratton  tJompany,  New  York,  N.  Y. 

Character  of  work:  Dredging. 

Rate:  $250,000. 

Date  of  approval:  January  22,  1900. 

Date  of  beginning  work:  June  30,  1900. 

Date  of  expiration:  Contract  time  waived. 


COMMERCIAL  STATISTICS. 


No  commercial  statistics  for  the  fiscal  year  ending  June  30, 1902,  could  be  obtained. 
Inquiries  by  letter  were  made,  but  no  replies  have  been  received  up  to  June  30, 1902. 


REPORT   OK   MR.   E.   M.   HARTRICK,   ASSISTANT    KNGINEER. 

Galveston,  Tex.,  July  i,  ]90:3, 

Captain:  I  have  the  honor  to  submit  the  following  report  of  operations  on  the 
improvement  of  channel  from  Galveston  Hai1tx)r  to  Texas  City,  Tex.,  during  the 
fisoil  year  ending  June  30.  1902: 

condition   of  the   WORK. 

At  the  l)eginning  of  the  fistral  year  the  channel  had  btHMi  excavated  to  an  average 
depth  of  17  feet  and  120  feet  wide  at  bottom  for  a  distance  of  14,350  feet.  At  the 
end  of  the  fiscal  year  the  channel  avemgeil  frcyn  17J  to  23  feet,  120  feet  wide,  Injtween 
Texas  City  and  Galveston  Harl)or,  except  l)etween  station  8  and  12-f500,  where 
there  was  a  refill,  giving  a  (channel  depth  of  13 J  feet  130  feet  wide. 

OPERATIONS   DURING   THE   YEAR. 

Nine  hundred  and  sixty-seven  thousand  one  hundred  cubic  yards  of  material  were" 
removed,  of  which  829,735  cubic  yards  were  from  prescribed  cross  section.  Total 
removed  to  date  under  present  contract,  1,782,160  cubic  yards,  of  which  1,556,715 
cubic  yards  were  from  prescribed  cross  section. 

Total  movement  of  dredge  was  18,750  feet,  giving  an  average  channel  depth  between 
station  0  and  station  8  (8,000  feet)  of  23  feet,  110  feet  wide  at  Ixittom.  From  station 
8  to  12-1-500  the  channel  is  only  13J  feet  deep  on  account  of  storm  of  July  9  and  10, 
1901,  washing  the  spoil  deposited  on  the  south  side  of  cut  into  the  channel.  From 
station  12-f  500  to  station  25  the  channel  is  from  17i  to  21  feet  deep,  thence  toward 
(ialveston  Harbor  deepening  gradually  to  25  feet,  the  contract  depth.  There  remains 
to  be  excavated  about  700,000  cubic  yards  to  complete  contract,  but  this  does  not 
include  extra  material  to  be  removed  on  account  of  filling  up  of  channel  before 
acceptance  of  work. 

The  dredge  worked  4,952  hours  out  of  a  i>08sible  7,512,  or  15.82  hours  per  24  hours. 

STORMS. 

Two  storms  occurred  during  the  year,  one  July  9  and  10,  1901,  and  one  June  26 
and  27,  1902.  The  wind  reached  a  maximum  velocity  of  40  and  49  miles  an  hour, 
accompanied  by  a  tide  of  bl  and  4i  feet,  respectively. 

The  storm  of  July,  1901,  washed  back  material  into  channel  deposited  in  ends  of 
Texas  City  piers,  overtopped  the  spoil  bank,  and  washed  back  most  oi  the  material 
deposited  above  mean  low  tide.  The  section  of  channels  thus  filled  had  been  exca- 
vated to  an  average  depth  of  17J  feet;  after  the  storm  it  was  13 J  feet,  a  refill  of  4  feet 
in  a  9-foot  cut. 

Very  respectfully,  your  okxjdient  servant, 

K.  M.  Hartrick, 
Capt.  C.  8.  Rich6,  Assistant  Engineer. 

Corps  of  Engineers, 
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U  4. 

IMPROVEMENT  OF  GALVESTON  SHIP  CHANNEL  AND  BUFFALO  BAYOU, 

TEXAS. 

The  object  of  this  improvement  is  to  provide  the  city  of  Houston 
with  a  waterway  to  Galveston  and  the  Gulf  of  Mexico,  having  a  chan- 
nel depth  of  25  feet.  (Annual  Report  Chief  of  Engineers  for  1898, 
p.  1516  et  seq.) 

This  work  now  embraces  two  separate  improvements,  i.  e.,  improv- 
ing ship  channel  in  Galveston  Bay,  Texas  (Annual  Report  Chief  of 
Engineers  for  1892,  p.  1536  et  seq.),  and  improving  Buffalo  Bayou, 

Texas  (Annual  Report  Chief  of  Engineers  for  1891,  p.  1344  et  seq.) 
******  * 

The  available  funds  for  improving  ship  channel  in  Galveston  Bay, 
Texas,  and  improving  Buffalo  Bayou,  Texas,  are  to  be  used  in  con- 
nection with  appropriation  for  improving  Galveston  Ship  Channel  and 
Buffalo  Bayou,  Texas,  in  dredging  a  cnannel  70  feet  wide,  17  feet 
deep,  with  side  slopes  about  1  on  2,  from  deep  water  in  Galveston 
Harbor,  through  Galveston  Bay  and  Morgans  Cut  (division  1),  con- 
structing pile  and  brush  dike  from  Morgans  Cut  to  Redfish  Bar,  and 
surveys,  superintendence,  and  contingencies  that  mav  be  necessary, 
the  sum  of  $25,000  being  reserved  for  expenditure  for  expenses  of 
administration,  surveys,  and  maintenance  above  division  1  (through 
San  Jacinto  Bay  to  Houston,  Tex.). 

At  the  beginning  of  the  fiscal  year  active  operations  were  being  car- 
ried on  by  the  contractors,  and  the  condition  of  the  work  was  as 
follows: 

Dike  piling  was  at  station  23+330,  a  distance  of  21,000  feet  from 

Morgans  Canal.     Brush  filling  between  pile  dike  was  at  station  16+ 

300,  a  distance  of  14,100  feet  from  Morgans  Canal.     Dike  and  channel 

had  been  completed  to  station  13+5,  a  total  distance  of  11,300  feet 

•  from  Morgans  Canal. 

During  the  fiscal  year  the  following  work  was  done: 

DIVISION    1 — SECK)ND  SUBDIVISION. 

Nineteen  thousand  six  hundred  and  sixty-one  piles  v,ere  driven, 
aggregating  455,699. 9  linear  feet.  Dike  piling  advanced  from  station 
23+330  to  station  62+450,  end  of  pile  dike,  a  total  distance  of  39,130 
feet.  Brush  filling  between  dike  piling  advanced  from  station  16+ 
300  to  station  62+450,  end  of  pile  dike,  a  total  distance  of  46,150  feet 

One  million  three  hundred  and  one  thousand  nine  hundred  and  twenty- 
eight  and  ninety  one-hundred ths  cubic  yards  of  material  were  exca- 
vated, as  per  prescribed  cross  section,  and  163,190.10  cubic  yards  below 
prescribed  cross  section,  from  station  12  to  62+5. 

The  dike  and  channel  of  Division  1,  second  subdivision,  is  complete, 
having  a  navigable  channel  depth  of  from  17  to  20  feet  at  mean  low 
tide,  with  a  bottom  width  01  70  feet.  Total  amount  of  material 
dredged  in  this  division  was  1,592,496.71  cubic  yards,  as  per  prescribed 
cross  section,  and  197,309.70  cubic  yards  lielow  prescribea  cross  section. 

Total  number  of  piles  in  dike,  30,314,  aggregating  673,654.7  linear 
feet  of  piling.  The  total  length  of  dike,  including  a  250-foot  end  pro- 
tection, is  60,500  feet. 
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The  dike  which  is  buildin^y  is  a  temporary  structure  and  will  not  be 

Eeimanent.  It  is  a  submerged  sand  fence  constructed  of  piles  and 
rush,  behind  which  the  excavated  material  is  deposited.  If  the  full 
section  of  the  channel  (25  feet  deep  by  150  feet  wide  at  bottom)  could 
be  made  at  once,  enough  material  could  l)e  obtained  to  protect  the 
dike  piling  from  the  teredo  and  from  damage  from  all  but  storms  of 
great  severity.  It  is  hoped,  however,  that  the  present  structure  will 
remain  in  fair  condition  tor  about  two  years,  bv  which  time  contracts 
for  additional  dredging  can  be  in  force.  Meanwhile  the  existence  of 
the  pile  and  brush  dike,  by  keeping  the  dredged  material  from  being 
washed  back  into  the  channel,  will  retard  its  being  filled  in,  while  in 
the  absence  of  any  dike  the  channc^l  would  be  liable  to  fill  quite  rapidly 
during  ordinary  storms.  The  dike  has  already  stood  two  severe 
storms,  one  in  «Iuly,  1901,  and  the  other  in  June,  1902.  On  both 
occasions  it  was  entirely  covered  with  water,  with  heavy  seas  breaking 
over  it.  It  stood  these  stmins  successfully  and  greatly  protected  the 
dredged  channel. 

DIVISION    1 — FIRST   SUBDIVISION. 

One  million  one  hundred  and  fortj'^-seven  thousand  six  hundred  and 

sixty  and  twenty -seven  one-hundreths  cubic  yards  of  material  were 

excavated  as  per  prescribed  cross  section,  and  159,955.49  cubic  yards 

'  below  prescrioed  cross  section  from  stations  0+0  to  1+5  and  17+1 

to  57+0. 

Amount  expended  on  these  improvements  to  tlune  30,  1902, 
$1,302,642.25. 

All  expenses  of  superintendence  and  inspection,  including  surveys 
for  estimates,  on  this  work  under  the  contract  of  Charles  Clarke  & 
Co.  have  been  charged  to  the  contractor  since  November  1,  1901.  It 
is  expected  that  the  contract  will  be  completed  by  August  31,  1902. 

Project  for  expenditure  of  amount  appropriated  by  river  and  harbor 
act  approved  June  13,  1902,  has  been  submitted. 

Money  statements, 

GALVESTON   8HIP   CHANNEL    AND    BUFFALO    liAYOU,  TEXAS. 

July  1,  1901,  balance  unexpended $300,000.00 

Amonnt  appropriated  by  nver  and  harbor  act  api)roved  June  18, 1902.      300, 000. 00 

600, 000. 00 
June  30,  1902,  amount  expended  during  fiscal  year 224, 875. 40 

July  1,  1902,  balance  unexpended 375, 124. 60 

July  1,  1902,  outstanding  liabilities 31, 805. 61 

July  1,  1902,  balance  available 343, 318. 99 

July  1,  1902,  amount  covered  by  uncompleted  contracts 23, 859. 95 

[Amount  (estimated)  required  for  completion  of  existing  project 3, 400, 000. 00 

Amount  that  can  be  profitablv  exi)endcd  in  fiscal  year  ending  June 

30,  1904,  in  addition  to  the  balance  unexpended  July  1,  1902 700, 000. 00 

I  Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

BUFFALO    BAYOU. 

July  1,  1901,  balance  unexpended $5,852.10 

June  30,  1902,  amount  expended  during  fiscal  year 5, 852. 10 
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ABSTRACT    OF    APPROPRIATIONS     MADE    BY    CONGRESS    FOR    IMPROVING.  GALVESTON    SHIP 

CHANNEL   AND   BUFFALO  BAYOU,    TEXAS. 

By  act  of — 

March  3,  1899 $300,000 

June  13,  1902 300,000 

Total 600,000 


ABSTRACT  OF   APPROPRIATIONS    MADE    BY   CONGRESS    FOR    IMPROVING    SHIP    CHANNEL  IN 

GALVESTON   BAY,    TEXAS. 


By  act  of — 

June  10,  1872 $10,000.00 

June23,  1874 10,000.00 

March  3,  1875 35,200.00 

August  14,  1876 72,000.00 

June  18,  1878 75,000.00 

March  3,  1879 80,000.00 

June  14,  1880 50,000.00 

March  3,  1881 50,000.00 


By  act  of — 

August  2,  1882 $94,500.00 

August  11,  1888 100, 000. 00 

September  19,  1890 132, 316. 85 

July  13,  1893 40,000.00 

August  18,  1894 50,000.00 

June  3,  1896 50,000.00 

Total 849,016.85 


ABSTRACT    OF   APPROPRIATIONS    MADE    BY    CONGRESS    FOR    IMPROVING    BUFFALO    BAYOU, 

TEXAS. 


Bv  act  of — 

March3,1881 $25,000 

AugU8t2,  1882 50,000 

July2,  1884 25,000 

August5,  1886 18,750 

August  11,  1888 25,000 

September  19,  1890 25,000 


Bv  act  of — 

July  13,  1892..... $25,000 

August  18,  1894 15,000 

June  3,  1896 20,000 

Total 228,750 


CONTRACT   IN    FORCE    DURING    FISCAL   YEAR   FOR    IMPROVING    GALVESTON    SHIP  CHANHBL 

AND   BUFFALO   BAYOU,    TEXAS. 

Contractor:  Charles  Clarke  &  Co.,  Galveston,  Tex. 
Character  of  work:  Dredging  and  constructing?  pile  and  brush  dike. 
Rates:  Dredging,  6.98  cents  per  cubic  yard;  dike,  UJ  cents  per  linear  foot  of  piling 
required. 
Date  ot  approval:  August  3,  1900. 
Date  of  beginning  work:  December  4,  1900. 
Date  of  expiration.  Time  limit  waived. 


COMMERCIAL  STATISTICS. 


The  only  commercial  statistics  that  could  be  obtained  for  the  fiscal  year  was  the 
amounts  carried  by  the  Houston  Direct  Navigation  Company,  as  follows: 

Vessels  usingthe bayou  and  ship  channel,  26  (5  steam  vessels  and 21  barges); aver- 
age length,  160  teet;  average  depth,  8  feet. 
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Amount  ninl  t^Uue  offreif/ht  trdimjtorted. 


Ariiclcfl. 


Tons. 


Apprdximute 
vhIuo. 


Oottcm  (486i229  bales) '  115,0"21.1l  820, 'J38, 992. 00 

Cotton  raoQucts  (meal ami  cake) 1,993  2*3,910.(10 

Ck)al 2,409  I3,273.ryj 

Lumber  (ash  and  pine) 2,979  I4,r»8r).00 

Bank  sand 3,445  1,566.  ftO 

Reef  shell 6.321.6  7,1«7.5() 

Walnat  logs  and  lumber 222  4, 440. 00 

SanJacintomnd 6,353  3,5:^1.75 

Bank  clay 2,3x7  1,0X5.00 

TV>tal 141,130.86  21,0;W,677.34 

on 


For  nomber  of  vesHeln  and  tonna^i^e  passing  through  Morgans  Canal,  see  re])ort 
Operating  and  (^u«  of  Morgans  Canal  (Appendix  U  5). 


Us. 

OPERATION  AND  CARK  OF  M0R(;ANS  CANAL,  TEXAS. 


During  the  fiscal  year  bids  for  repairing  the  bulkhead  of  canal  were 
solicited  under  poster  and  circular  letter  dated  September  12,  1901 
(twenty  days'  puolic  notice),  and  were  opened  October  1,  1901.  Onl}'^ 
one  bid  was  received,  that  of  Moore  &  Sieber,  of  Texas  City,  Tex. 
Their  bid  was  accepted  and  emergenc}^  contract  entered  into  under 
date  of  November  7,  1901.  The  prices  for  the  work  covered  by  the 
contract  are  as  follows: 

Constructing  bulkhead,  complete,  $6.05  per  linear  foot. 

Removing  worthless  bulkhead,  $1.33^  per  linear  foot. 

Also  bid  for  furnishing  and  erecting  fence  and  gate  posts  for  bound- 
ary fence  to  Government  reservation  were  solicited  under  poster  and 
circular  letter,  dated  May  13,  1902  (ton  days'  public  notice),  and  bids 
were  opened  on  May  23,  1902.  Two  bids  were  received,  and  award 
made  to  the  lowest  bidder,  Moore  &  Sieber,  of  Texas  City,  Tex.,  at 
the  following  prices: 

Fence  posts,  delivered  and  put  in  place,  30  cents  each. 

Gate  posts,  delivered  and  put  in  place,  40  cents  each. 

The  repair  of  the  bulkhead  of  the  canal  was  practically  completed 
by  the  contractors  during  the  fiscal  3'ear.  There  only  remains  to  be 
done  the  bolting  of  the  lower  course  of  waling  pieces  to  the  guide 
piles,  and  the  trimming  of  the  tops  of  piles  to  gi*aae. 

Two  hundred  and  forty-seven  linear  feet  of  old  bulkhead  were  re- 
moved. Eighty-three  guide  piles,  73  on  main  line  of  bulkhead  and  9 
for  shore  and  offset  connections,  were  driven.  Six  hundred  and  tifty- 
three  sheet  piles  were  driven,  472  in  main  line  of  bulkhead  and  181  in 
shore  and  offset  connections.  Two  thousand  six  hundred  and  twelve 
linear  feet  of  waling  pieces  placed  and  22  fender  piles  driven.  Con- 
tractors furnished  and  placed  loO  fence  posts  and  4  gate  posts  on  west 
side  of  canal,  and  50  posts  on  east  side  of  canal,  for  fence  on  boun- 
dary line  of  reservation. 

BNO  1902 87 
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The  amount  expended  during  the  fiscal  year  was  as  follows: 

James  A.  Black,  salary  twelve  months,  at  $30  per  month $360. 00 

Notary  fee  to  affidavit  to  contract  for  returns  office .25 

Traveling  expenses  of  assistant  engineer  inspecting  work 3. 00 

Total 363.26 

Money  stateinent. 

July  1,  1001,  balance  unexpended $5,000.00 

June  30,  1902,  amount  expended  during  fiscal  year 363. 25 

July  1,  1902,  balance  unexpended 4, 636. 75 

July  1,  1092,  outstanding  liabilities 65. 00 

July  1,  1902,  balance  available 4,571.75 

July  1,  1902,  amount  covered  by  uncompleted  contracts 4, 500. 00 


ABSTRACT  OF  ALLOTMENTS  MADE   FOR  OPERATING  AND  CARE  OF  MORGANS  CANAL,  TEXAS, 

PROVIDED   FOR  BY   SECTION  4,  ACT  OF  JULY  5,  1884. 


December2,  1896 $240 

July  16,  1897 360 

July  1,  1898 360 

July  1,  1899 360 


July  14,  1900 $360 

June  11, 1901 5,000 


Total 


6,680 


CONTRACTF   IN   FORCE   DURING  THE  FISCAL   YEAR  FOR  REPAIRING   BULKHEAD  AT  MOBOAliB 

CANAL,    TEXAS. 


Contractor:  Moore  &  Sieber,  Texas  City,  Tex. 
Character  of  work :  Repairing  bulkhead. 
Rates:  Constructing  bulkhead  complete,  $6.05  per  linear  foot, 
less  bulkhead,  $1.33J  per  linear  foot. 
Date  of  approval:  No  date.    ICmergency  contract. 
Date  of  beginning  work:  May  6,  1902. 
Date  of  expiration:  August  25,  1902. 


Removing  woith- 


COMMERCIAL  STATISTICS. 


Number  and  tonnage  of  vessels  pamng  through  Morgans  Canal  during  the  fiscal  year  eiidr 
ing  June  30,  190^j  as  reported  by  the  watchman  al  the  canal. 


Vessels 
engaged 

in 
carrying 
freight. 

Tonnage 

(regis- 
tered). 

Vessels  in 
the  employ 

of 
the  United 

States 
or  its  con- 
tractors. 

Tonnage 
(regis- 
tered). 

Total 
number 

of 
veaBelfl. 

lyiital 
toniiige 

tend). 

Totals  UD  and  down 

1,847 

169,449.2 

1,054 

23,770 

2,901 

19B,  219.2 

U6. 


IMPROVEMENT  OF  TRINITY  RIVER,  TEXAS. 

No  work  has  been  done  up  to  the  close  of  the  fiscal  year,  except  to 
submit  a  project  for  expenditure  of  the  amount  appropriated  by  the 
river  and  narbor  act  approved  June  13, 1902. 
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Money  statement. 

Amonnt  appropriated  by  river  and  harbor  act  approved  June  13, 1902.  $125, 000. 00 

July  1,  1902,  balance  unexpended 125,000.00 


Amount  (estimated)  required  for  completion  of  existing  project 3, 875, 000. 00 

Amount  that  can  be  prontably  expended  in  fiscal  year  ending  June  30, 

1904,  in  addition  to  the  balance  unexpended  July  1,  1902 275, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 

June  4,  1897. 


ABSTRACT  OF  APPROPRIATIONS  MADE  BY  CONGRESS  FOR  IMPROVING  TRINITY   RIVER,  TEXAS. 

By  act  of  June  13,  1902 $125,000 


U  7. 

IMPROVEMENT  OF  THE  BRAZOS  RIVER  BETWEEN  VELASCO  AND 
RICHMOND,  WEST  GALVESTON  BAY  CHANNEL,  DOUBLE  BAYOU,  AND 
THE  MOUTHS  OF  THE  ADJACENT  STREAMS. 

*  *  *  -K-  .  -»  *  * 

The  available  funds  at  the  end  of  the  fiscal  year  for  improving  Brazos 
River,  Texas,  channel  in  West  Galveston  Bay,  and  Trinity  River, 
Texas,  are  to  be  used  in  dredging  and  snagging  at  those  points  in  con- 
nection with  the  present  appropriation.  The  present  appropriation  is 
to  be  expended  in  designing,  constructing,  and  operating  a  combined 
dredge  and  snag  boat. 

The  object  of  this  improvement  is  to  obtain  a  navigable  channel 
depth  of  from  4  to  6  feet  across  the  bars  at  the  mouths  of  most  of  the 
streams  and  bayous  along  the  Texas  coast.  (See  also  House  Doc.  No. 
446,  Fifty-sixtn  Congress,  first  session,  reprinted  as  pp.  2438-2463, 
Annual  Report  of  the  Chief  of  Engineers  for  1900.) 

The  designing  of  the  combined  dredge  and  snag  boat  for  work  on 
this  improvement  has  been  in  the  hands  of  Capt.  Mason  M.  Patrick 
and  Capt.  G.  P.  Howell,  Corps  of  Engineers,  United  States  Army, 
secretaries  to  the  Mississippi  River  Commission,  at  St.  Louis,  Mo., 
and  was  done  under  their  airection  by  Assistant  Engineer  Thomas 
Middleton. 

Contracts  for  the  various  parts  of  the  dredge  had  been  entered  into 
at  the  beginning  of  the  fiscal  year. 

During  the  fiscal  year  all  parts  of  the  dredge  were  delivered,  and 
same  were  installed  in  the  hull  of  the  dredge,  steam  connections  made, 
and  deck  house  has  been  constructed. 

At  the  close  of  the  fiscal  year  the  dredge  is  practically  complete, 
except  electric-light  wiring  and  necessary  furnishing  for  cabin  ana  out- 
fit for  operating  the  dredge.  Orders  have  been  placed  for  furnishings 
and  outfit  for  operating  dredge,  and  electric-light  wiring  is  being 
installed.  Steam  has  been  gotten  up  in  the  boilers  and  various  parte 
of  the  dredge  given  a  preliminary  steam  test.  It  is  expected  that  the 
dredge  will  be  entirely  completed  by  the  last  of  July,  1902,  and  will 
be  given  final  test  and  put  in  active  operation. 

Attention  is  invited  to  the  saving  resulting  from  the  method  adopted 
in  building  this  dredge.  By  purcnasing  the  hull  and  various  parte  of 
the  machinery,  ete.,  under  separate  contracte,  and  installing  and  com- 
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pleting  the  dredge  by  hired  labor,  competition  was  greatly  increased, 
and  the  payment  of  profits  to  middlemen  wa8  avoided.  Had  the  dredge 
been  obtained  complete  under  one  contract,  it  is  my  0{)inion  that  her 
cost  to  the  United  States  would  have  been  in  the  neighborhood  of 
$90,000,  by  reason  of  the  lessened  amount  of  competition  possible. 
As  it  is,  t&e  dredge  will  be  obtained  for  not  over  $65,000.  In  assem- 
bling a  vessel  of  this  character  !)y  hired  labor  there  is,  of  course, 
great  danger  of  increased  expense,  owing  to  the  various  parts   not 

?roperly  fitting  together.  The  detailed  designs  preparea  by  Mr. 
homas  Middleton,  under  the  direction  of  Captam  Patrick  and  Oaptain 
Howell,  have  been  so  complete  and  so  accui*ate  that  there  has  oeen 
absolutely  no  trouble  in  assembling  the  plant,  and  needless  expense  of 
this  character  has  been  avoided.  The  assembling  has  been  done  under 
the  immediate  direction  of  Capt.  William  J.  Lynch,  the  master  of  the 
boat,  who  holds  licenses  for  both  master  and  chief  engmeer,  and  who 
thus  becomes  thoroughly  familiar  with  every  detail  of  the  vessel  by 
the  time^slu*.  go(»s  into  service. 

Project  for  the  exT)enditure  of  the  amount  appropriated  by  river  and 
har])or  act  approved  June  13, 19()2,  .submitted,  but  up  to  close  of  fiscal 
year  had  not  been  approved. 

Amount  expended  on  this  improvement  to  June  30, 1902,  $55,931.59. 

A  detailed  account  of  the  work  during  the  fiscal  year  and  descrip- 
tion of  the  dredge  will  be  found  in  the  report  of  Mr.  E.  M.  HartricK, 
assistant  engineer,  forwarded  herewith,  to  which  attention  is  invited. 

* 

July  1,  1901,  balance  iinexpende<i $63,470.68 

Amount  api>ropriated  by  river  and  harbor  act  approved  June  13,  1902  . .    60, 000.00 

113,470.68 
June  30,  1902,  amount  exi)ende<l  during  fiscAl  year 54, 402. 27 

July  1,  1902,  balance  unexpcn(le<l 59,068.41 

July  1,  1902,  outetauding  liabilities 6,809.57 

July  1,  1902,  balance  available 52,168.84 

Amount  (estimated)  required  for  comnletion  of  existing  project 130,000.00 

Amount  that  can  l>e  prolitablv  expended  in  fiscal  year  ending  June  30, 

1904,  in  addition  to  the  balance  unexpended  July  1, 1902 100,000.00 

Submitteil  in  ct)mpliance  with  re<iuiremeut8  of  sundry  civil  act  of  Jane 

4,  1897. 


ABSTRACT  OF  APPROPllIATIONS  MADE  BY  CONGRESS  FOR  THE  IMPROVEMENT  OF  TH»  BRAMB 
RIVER  BETWEEN  VELASCO  AND  RICHMOND,  WEST  tJALVESTON  BAY  CHAMNBL,  DOUBLI 
BAYOr,   AND  THE   MOUTHS   OF  THE   ADJACENT  STREAMS. 

Bv  act  of  March  3,  ISW) 165,000 

Byact  of  June  13,  1902 50.000 

Total 115,000 
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CorUrads  in  force  during  fiscal  year  for  building  the  hull  and  machinery  of  a  self -propelling 

hydraulic  dredge. 


Ck>ntractor. 


Moore  &  Sieber,  Texas  City, 
Tex. 

Morris  Machine  Works,  Bald- 
wlnsville,  N.  Y. 

Wbeelel*  Condenser  and  Engi- 
neering Co.,  New  York,  N.  Y. 

Thoe.  P.  Benfon  &  Son,  La 
CroeBe,  Wis. 

New  Jersey  Foundry  and  Ma- 
chine Co.,  New  York,  N.  Y. 

Henry  Vogt  Machine  Co., 
Looisville,  Ky. 

Memphis  Machine  Work.s, 
Memphis,  Tenn. 

Arthur  Fritach  Foundry  and 
Machine  Co.,  8t.  Louis,  Mo. 

Crane  Co.,  St.  Louis,  Mo 


Character  of  work. 


Hull 

(Centrifugal  pump  and  en- 
gines. 
Propelling  engines,  etc  . . . 
Condenser 

Electric-light  plant 

/Distilling  plant 

\Jet  pumps,  feed  pumps,  etc 
Boilers 

Refrigerating  plant 

Steam   spud   lift,    suction 
frame  and  fittings,  etc. 

Piping,  valves,  and  fittings 


Rate. 

Date  of 
approval. 

Date  of 
begin- 
ning 
work. 

1901. 
May  25 

$10,930.00 

1901. 
Apr.     7 

8,338.00 

Apr.  29 

May  10 

5,026.00 
2,498.00 

....do ... 
May  14 

— do ... 
May  21 

1,050.00 

Apr.  25 

May     8 

1,090.00 
1,600.00 
3,945.00 

Mav     3 

— ao ... 

Apr.  29 

May  11 

ao... 

May     7 

1,295.00 

Apr.   80 

May     6 

5,293.50 

(«) 

Aug.    7 

1,760.00 

(«) 

1902. 
Mar.    8 

Date  of 
expira- 
tion. 


1901. 
Dec.  25 

Nov.  10 

Do. 
Nov.  21 

Nov.    8 

Nov.  11 

Do. 
Nov.    7 

Nov.    6 

Nov.  27 

1902. 
Apr.  10 


a  Emergency  contract. 


C^OMMERCIAL   STATISTICS. 


No  commercial  statistics  for  the  fiscal  year  ending  June  30, 1902,  could  be  obtained. 
Inquiries  by  letter  were  made,  but  no  replies  have  been  received  up  to  June  30, 1902. 


REPORT  OP   MR.  E.   M.  HARTRICK,  ASSISTANT    ENGINEER. 

Galveston,  Tex.,  July  e^  1902. 

Captain:  I  have  the  honorto  submit  the  following  report  of  operations  for  improve 
mentof  Brazos  River,  Texas,  between  Velasco  and  Richmond,  West  Bay  Channel 
Double  Bayou,  and  mouth  of  adjacent  streams,  during  the  fiscal  year  ending  June 
30,  1902. 

No  work  of  dredging  or  snagging  during  the  year  was  done,  as  the  plant  for  such 
work  was  under  construction  and  had  not  been  completed. 

At  the  banning  of  the  fiscal  year  the  plans  and  specifications  for  the  dredge  were 
complete  and  bids  for  the  various  parts  advertised  and  contracts  awarded.  See 
abstract  of  bids.  Annual  Report  Chief  of  Engineers,  1901,  page  1951. 

The  contractor  for  hull  commenced  work  on  August  10,  1901,  at  Texas  City,  and 
completed  same  February  24,  1902.  On  February  27,  1902,  the  dredge  Gen.  7/.  M. 
Boberi  was  towed  to  Galveston  to  have  deck  house  and  cabin  properly  erectefl  over 
hull.  The  contractor  commenced  work  on  March  10,  1902,  and  completed  on  June 
17,  1902. 

The  contractors  for  pump,  propelling  endne,  condenser,  electric-plant  jet,  and  feed 
pump,  boilers,  and  refrigerating  plant  delivered  same  as  the  work  progressed,  and 
by  June  21,  1902,  everytiiing  waa  installed  on  board  the  dredge  ready  for  testing  and 
trial  run.  The  installation  waa  supervised  and  work  was  done  by  Capt.  William  J. 
Lynch,  who  will  be  master  and  cnief  enmneer  of  the  boat,  assisted  uy  the  engine- 
room  force,  who  will  operate  the  dredge.  The  boat  is  now  taking  on  board  her  outfit 
and  supplies  and  will  test  her  machinery  in  a  few  days,  afj^r  which  she  will  proceed 
up  the  bay  and  be  j^ut  to  work  in  accordance  with  the  submitted  project. 


DESCRIPTION  OF  DREDGE. 


The  dredge  H.  M.  Robert  is  a  light-draft,  self-propelling,  twin-screw,  hydraulic 
dredge.  The  hull  is  132  feet  long,  32  feet  wide,  and  7}  feet  deep,  and  draws  4  feet 
load^  and  ready  for  work. 

Her  runner  is  72  inches  in  diameter,  inclosed  type.  Suctions  enter  on  both  sides  of 
pump  and  discharge  through  a  20-inch  pipe  from  either  side  of  dredge,  as  desired. 
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Thr  ()iitl)oar(l  delivery  pip<*H  are  suspended  from  shear  legs  and  can  handle  the  pipe 
as  (K'('a.Mi<)n  may  nHjiiire  for  deiH)siting  the  siwil  on  shore  or  to  form  banks  alon^i^rae 
the  cut  as  the  (channel  advanc'os.  If  necessary,  a  ponton  pipe  line  can  be  rigged  to 
deposit  at  long  distance  from  cut. 

The  pump  is  driven  by  a  vertical  triple-expansion  four-cylinder  engine  arranged  in 
two  units,  the  nhafts  l)einjr  connected  to  pump  shafts  by  flanged  couplinflB.  The 
high-])ressure  cylinder  is  14  inches  in  diameter,  the  intermediate  is  21  indes,  and 
the  two  low-pn^ssure  cylinders  are  each  23}  inches  in  diameter,  with  a  commoo 
stroke  of  18  inches.  The  engines  will  run  at  150  revolutions  per  minute,  ^vins  the 
pump  a  peripheral  velocity  of  47  feet  per  second,  which  will  maintain  a  head  <3  34} 
feet  with  a  pump  efficiency  of  00  i>er  cent. 

The  (lreilg(^  is  i>ro}>elled  by  twin  8(!rews  4  feet  9  inches  in  diameter  and  6  feet  9 
inches  pitch,  fitte<l  with  removable  blades.  Owiii^  to  the  shallow  draft  of  the  bott» 
the  ]iropellers  project  12  inches  above  the  water  line  and  are  covered^  with  hoode^ 
which  will  give  the  same  effect  as  though  they  were  entirely  submerged.  He 
enjrines  are  comi)ound,  with  high-pressure  cylinders  12  inches,  low-pressure  cyLinden 
22  nujhes  in  diameter  and  12  inches  stroke,  and  are  located  at  the  after  end  of  the 
engine  room.  • 

Steam  is  fumishe<l  by  three  boilers  of  locomotive  type,  but  liaving  combostioa 
chambers  extending  l)etween  the  furnace  and  the  tubes.  The  boilers  are  6  feet 
diameter  of  barrel,  7  feet  8  inches  height  in  front,  and  18  feet  6  inches  length. 
The  furnaces  are  5  feet  long,  combustion  chambers  3  feet  3  inches  long,  and  each 
boiler  contains  104  tubes  2}  inches  diameter  and  10  feet  long.  The  total  gnie 
surface  is  75  stjuare  feet  and  the  total  heating  surface  2,400  square  fe<»t. 

The  dredge  is  fitted  for  sand  digging  only.  The  machinery  and  cutter  head  for 
handling  stiff  clay  and  other  compact  material  will  l)e  added  later.  The  suction  heMi 
mouthpiece  is  9}  feet  wide  and  is  fitted  with  screen  bars  and  a  water-jet  a^tator  lor 
loosening  the  sand.  There  are  seven  pipes  leading  radially  to  the  under  side  of  flje 
mouth,  reduced  at  the  end  to  five-eightlis  inch.  The  water  supplied  at  those  jeteisat 
a  pressure  up  to  100  jxmnds  to  the  square  inch. 

When  workinjr  in  soft,  free-flowing  material,  the  dredge  will  be  fed  into  the  cut  by 
hea<l  cables  anchore<l  at  convenient  distances  and  hauled  in  by  the  steam  capstais 
on  fc^rward  deck.  These  capstans  are  driven  by  pairs  of  horizontal  engines  with 
O-inch  cylinders  and  8-iiich  stroke.  A  pair  of  smaller  ca])stans  with  5  by  7  inch  engines 
are  ])laced  abaft  the  engine  house  for  nandling  the  discharge  pipes  and  general  pa^ 
poses.  When  drtnlging  in  hard  material,  which  requires  the  cutter  head  to  disin- 
tegrati*  it,  the  feeding  will  Ik?  done  by  swinging  from  the  spud  anchor  locati'tl  at  the 
after  en<l  of  the  engine  house.  Hea<l  lines  will  be  useil  for  the  advance  and  breiflt 
liiKis  for  the  swing.  The  spud  anchor  will  be  raised  by  means  of  a  steam  cylindff 
15  inclu^s  diameter  and  6  feet  stroke,  and  is  dropped  by  a  tripping  dog,  which  eneages 
on  a  nwk  in  the  face  of  the  spud.  The  bow  sheers  are  made  from  selected  sti^Es'of 
yellow  pine  10  inches  square,  and  are  intendixl  for  use  in  clearing  the  channel  from 
snags  as  well  as  for  handling  the  suction  head. 

in  addition  to  the  foregoing  machinery,  the  boat  is  fitted  with  electric-light  plant, 
evaporating  and  refrigerating  i)lant,  machine  and  blacksmith  shops,  and  machine 
tools. 

The  cabins  can  accommodate  a  crew  of  30  men,  besides  an  office  and  stateroom  for 
insiKJCting  oflicer.  There  are  also  bathrooms  for  officers  and  crew,  cold-storage  roomi 
with  kitchen  and  mess  room. 

Very  respectfully,  your  ol>iH.lient  servant, 

E.  M.  Hartrick,  Assistant  Enffinen, 
Capt.  C  S.  RiCH^,  Corps  of  Engineers. 


U  8. 
IMPROVEMENT  OF  TRINITY  RIVER,  TEXAS. 


No  work  was  done  during  the  present  fiscal  year,  nor  has  any  l)cen 
done  since  operations  were  suspended  in  1894  on  the  improvements  at 
th(^  mouth  ox  the  river,  known  as  the  Middle  Pass,  the  construction  of 
East  Jetty  having  been  i)ostponed  until  sufficicMit  funds  were  on  luwd 
to  enable  it  to  bi*.  built  quickly  and  economically. 
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In  future,  work  on  the  mouth  of  tliis  8tro4im  will  bo  conductcxl  b}^ 
dred^ng  and  snagging,  in  connection  with  appropriation  for  the 
improvement  of  the*  Brazos  River  between  Vefasco  and  Richmond, 
West  Galveston  Bjiy  channel,  Double  Bayou,  and  the  mouths  of  adja- 
cent streams.  (See  report  herewith  on  improvement  of  the  Brazos 
River  between  Velasco  and  Richmond,  West  Galveston  Bay  channel, 
Double  Bayou,  and  the  mouths  of  adjacent  streams.)  Upon  comple- 
tion of  the  combined  dredge  and  snag  iKWit  now  building  under  this 
latter  appropriation,  dredging  will  lie  undertaken  at  the  mouth  of 
Trinity  River,  to  o)>tain  a  channel  6  feet  deep  from  Galveston  Bay 
across  Browns  Flats  to  the  mouth  of  Browns  Pass. 

Amount  expended  on  this  improvement  to  June  30, 1902,  ^^77,240.87. 

Mmiey  statement, 

July  1,  1901,  balance  unexi»enae<i $6,750.6.3 

July  1,  1902,  balance  nnexi>ended 6. 750. 63 


ABtTTRAlT  OF   APFKOI'KIATIONM   MADK    BY   CONOKES8    FOR   IMPROVING   TRINITY    RIVER, 

TEXAS. 


By  act  of — 

JunelB,  187S $10,000 

March  3,  1S79 2, 500 

June  14,  1880 4.000 

March  3.  1881 10, 000 

August  2,  1882 8, 000 

August  11,  1888 12,500 

September  19,  18tH) 10, 000 


By  act  of — 

July  13,  1892 $10,000 

August  18, 1894 5,000 

June  3, 1896 5,000 

MarchS,  1899 7,000 

Total 84,000 


COMMBRC^IAL  OTATIHTICH  OF  TKIXITY    KIVEK,  TEX  AH,  FOR  THE   FISCAL  YEAR   ENDlNCt  .Tl'NE 

30,  1902. 

Vessels  using  the  river,  20  (2  steam  vessels,  8  barges,  and  10  sailing  vessels);  draft, 
4  feet;  total  tonnage,  5,000. 

Amouiil  and  value  offreiglU  transported. 


A  nicies. 


Lumber 

Wood 

General  men ■  hand ine 

Total 


Approximate 
value. 


935,000.00 
4.000.00 
6,000.00 

46,000.00 


Ug. 

IMPROVEMKNT  OF  CEDAR  BAYOU,  TEXAS. 

No  work  was  dono  up  to  tlie  close  of  the  fiscal  year  except  to  sub- 
mit a  project  for  tlie  exptMiditure  of  the  amount  appropriated  by  the 
river  and  harbor  act  approved  June  13,  1902. 
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Money  statement. 

Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1902 $5, 000. 00 

July  1 ,  1902,  balance  unexpended 6, 000. 00 


ABSTRACT  OF   APPROPRIATIONS   MADE  BY  COXORESS  FOR  IMPROVING  CBDAR  BAYOU,  TEXAS. 

By  act  of — 

September  19,  1890 $18,150 

July  13, 1892 14,000 

July  13,  1902 5,000 

Total 37,160 


U  10. 

IMPROVEMENT  OF  CHANNEL  IN  WEST  (tALVESTON  BAY,  TEXAR 

*  *  *  »  »  ♦  * 

No  work  wan  done  during  the  present  fiscal  year  because  a  greater 
depth  of  water  exists  in  tne  bay  than  is  found  in  the  Gralveston  and 
Brazos  Canal,  owned  hy  a  private  corporation  having  the  right  to  levy 
tolls,  through  which  most  vessels  plying  between  Gralveston  and  the 
Biuzos  River  passed.  The  condition  of  tliis  canal  is  described  in  Hoofie 
Doc.  No.  417,  Fifty-sixth  Congress,  first  session,  printed  also  on  pages 
2418-2426  of  the  Annual  Report  of  the  Chief  of  Engineers  for  1900. 

The  canal  can  be  purchased  for  $30,000,  which  is  less  than  it  would 
cost  to  reproduce  existing  conditions  if  the  canal  had  never  been  built 

In  future,  work  on  this  improvement  will  be  conducted  in  connec- 
tion with  appropriation  for  improvement  of  the  Brazos  River  between 
Velasco  and  Richmond,  West  Galveston  Bay  channel,  Double  Bayou, 
and  the  mouths  of  adjacent  streams.  (See  report  herewith  on  improve- 
ment of  the  Brazos  River  between  Velasco  and  Richmond,  West  Gal- 
veston Bay  channel,  Double  Bayou,  and  the  mouths  of  the  adjacent 
streams.)  Upon  com|)letion  of  the  combined  dredge  and  snag  boat 
now  building  under  this  latter  appropriation,  dredging  will  be  under- 
taken in  West  Galveston  Bay  channel,  and  the  money  available  willall 
probably  l>c  expended  during  the  coming  fiscal  year. 

Total  amount  expended  on  this  improvement  to  June  30,  1903, 
$19,775.97. 

Mimey  statement, 

July  1 ,  1901 ,  balance  unexpendetl $5, 224.08 

July  1 ,  1902,  balance  unexpended 6, 224.08 


ABSTRACT   (»F    APPROPRIATIONS    MADE    BY    CONGRESS    FOR    IMPROVINO    CHANNRL  IN    WWT 

IJALVKSTON   BAY,    TEXAS. 

By  act  of— 

July  18,  1892 $15,000 

August  18,  1894 5,000 

Junes,  189(3 5,000 

Total 25,000 


COMMERCIAL   STATISTICS. 

No  commercial  statistics  for  the  fi8<*al  year  <mding  June  :^,  1902,  could  be  obtained. 
Imiuiries  by  letter  were  made,  but  no  replies  have  been  received  up  to  Jane  90,  IW. 
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U  II. 
IMPROVEMENT  OF  BRAZOS  RIVER,  TEXAS. 

*  ie  *  *  Mr  *  * 

No  work  was  done  during  the  fiscal  year. 

In  future,  work  on  this  improvement  will  be  conducted  in  connection 
with  appropriation  for  the  improvement  of  the  Brazos  River  between 
Velasco  ana  Richmond,  West  Galveston  Bay  channel,  Double  Bayou, 
and  the  mouths  of  adjacent  streams.  (See  report  herewith  on  the 
improvement  of  the  Brazos  River  between  Velasco  and  Richmond, 
West  Galveston  Bay  channel.  Double  Bayou,  and  the  mouths  of  adja- 
cent streams.)  Upon  completion  of  the  combined  dredger  and  snag 
boat  now  building  under  this  latter  appropriation,  the  removal  of 
snags,  etc.,  from  Bi-azos  River  will  soon  be  undertaken,  and  the  money 
available  will  all  probably  be  expended  during  the  coming  fiscal  year. 

Amount  expended  on  this  improvement  to  June  30,  1902,  $22.36. 

Mcmey  statement, 

July  1,  1901,  balance  unexpended $4,977.65 

July  1,  1902,  balance  unexpended 4, 977. 65 


APPROPRIATION. 

Junes,  1896 $5,000 


COMMERCIAL  STATISTICS. 


No  commercial  statistics  for  the  fiscal  year  ending  June  30, 1902,  could  be  obtained. 
Inquiries  by  letter  were  made,  but  no  replies  have  been  received  up  to  June  30, 1902. 


U    12. 

IMPROVEMENT  OF  BRAZOS  RIVER,  TEXAS,  FROM  RICHMOND  TO  OLD 

WASHINGTON. 

No  work  has  been  done  up  to  the  close  of  the  fiscal  year,  except  to 
submit  a  project  for  expenaiture  of  the  amount  appropriated  \^y  the 
river  and  harbor  act  approved  June  13,  1902. 

Mmxey  statement. 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902. .  .$150, 000. 00 
July  1,  1902,  balance  unexpended 150,000.00 


Amount  (estimated)  required  for  completion  of  existing  project 50, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1904,  in  addition  to  the  balance  unexpended  Jul  v  1, 1902 50, 000. 00 

Submitted  in  compliance  with  requirements  of  sunrfry  civil  act  of  June  4, 


1897. 


ABSTRACT  OF   APPROPRIATIONS    MADE    BY   CONGRESS  FOR    THE    IMPROVEMENT  OF   HRAZOS 

RIVER,    TEXAS,    FROM   RICHMOND  TO   OLD   V^ASHINUTON. 

By  act  of  June  13,  1902 $150,000 
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U  13. 
IMPROVEMENT  OF  THE  MOUTH  OF  BRAZOS  RIVER,  TEXAS. 

No  work  was  done  during  the  fiscal  year. 

For  condition  of  work  to  June  30,  1901,  see  Annual  Repoil;  of  the 
Chief  of  Engineers  for  1901,  pages  1940  et  seq.,  and  House  Doc.  No. 
133,  Fifty-sixth  Congress,  second  session. 

Project  for  the  expenditure  of  the  amount  appropriated  by.  river 
and  harbor  act  approved  June  13,  1902,  has  been  submitted.  Up  to 
close  of  fiscal  year  same  had  not  been  received  approved. 

The  amount  expended  during  the  fiscal  year  was  $360,  withdrawn 
by  the  Office  of  the  Chief  of  Engineers  for  expenses  of  that  office;  86 
cents  for  telegram,  and  97  cents  for  Treasury  settlement  claim  No. 
66200. 

Total  amount  expended  on  this  improvement  to  January  30, 1902, 
$230,622.66. 

Money  statement, 

July  1,  1901,  balance  unexpended $13,479.27 

Amount  appropriated  by  nver  and  harbor  act  api)roved  June  13, 1902. . .    60,  ODD.  00 


June  30,  1902,  amount  expended  during  fiscal  year 


63,479.27 
351.83 


July  1,  1902,  balance  imexpended 63, 127.44 

Amount  (estimated)  required  for  completion  of  existing  project 275, 000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1904,  in  addition  to  the  balance  unexpended  July  1,  1902 275, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 


ABSTRACT   OF   APPROPRIATIONS    MADE    BY   CONGRESS    FOR    IMPROVING    MOUTH    OP   BBASOB 

RIVER,  TEXAS. 


By  act  of — 

.Tune  14, 1880 $40,000 

March  3,1881 40,000 

August  2, 1882 50, 000 

July  5, 1884 10,000 

August  5, 1886 18,750 


By  act  of — 

March  3, 1899 $86,000 

June  13,1902 50,000 

Total 298,760 


COMMERCIAL  STATISTICS. 


No  commercial  statistics  for  the  fiscal  year  endine  June  30, 1902,  could  be  obtained. 
Inquiries  by  letter  were  made,  but  no  replies  have  been  received  up  to  June  30, 1902. 


U  14. 
IMPROVEMENT  OF  ARANSAS  PASS,  TEXAS. 

At  the  beginning  of  the  present  fiscal  year  articles  of  agreement 
3re  being  prepared  with  Charles  Clarke  &  Co.,  of  Galveston,  Tex., 


were 


for  repairing  the  north  or  curved  jetty.     Articles  of  agreement  were 
approved  July  19,  1901. 

Contractors  began  active  operations  on  October  1,  1901,  and  com- 
pleted all  work  under  their  contract  by  April  23,  1902. 
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Eleven  thousand  five  hundred  thirty-four  and  seventy-six  one- 
hundredths  tons  of  riprap,  and  10,737.11  tons  of  block  were  used  in 
the  work,  completing  1,300  feef  of  the  jetty. 

SURVEY. 

The  report  of  Mr.  F.  Oppikofer,  assistant  engineer,  gives  detailed 
description  of  the  surveys  ouring  the  year.  Attention  is  also  invited 
to  the  map  submitted  with  this  report. 

Project  for  expenditure  of  amount  appropriated  b}^  river  and  harbor 
act  approved  June  30,  1902,  has  been  submitted  for  approval. 

A  detailed  account  of  the  work  during  the  fiscal  year  will  be  found 
in  the  report  of  Mr.  F.  Oppikofer,  assistant  engineer,  forwarded 
herewith,  to  which  attention  is  invited. 

Amount  expended  on  this  improvement  to  June  30, 1902,  $635,660.92, 
exclusive  of  $9,938.93  subscribed  by  the  citizens  of  Rockport  and 
Coipus  Christi. 

Money  statement, 

July  1 ,  1901,  balance  unexpended $92, 555. 28 

Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1902.      250, 000. 00 


June  30,  1902,  amount  expended  during  fiscal  year 


342, 555. 28 
86, 966. 20 


July  1,  1902,  balance  unexpended 255, 589. 08 

July  1,  1902,  outstanding  liabilities 405. 03 

July  1,  1902,  balance  available 255, 184.05 


Amount  (estimated )  required  for  completion  of  existing  project 1, 430, 000. 00 

Amount  that  can  Ije  profitably  expended  in  fiscal  vear  ending  June 

30,  1904,  in  addition  to  balance  unexpended  July  1,  1902 300, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 

June  4,  1897. 


ABSTRACT   OF   APPROPRIATIONS    MADE  BY   CONGRESS   FOR   IMPROVING    ARANSAS   PASS   AND 

BAY,    TEXAS. 


By  act  of — 

March  3,  1879 $35,000 

June  14, 1880 65,000 

March3,  1881 80,000 

August  2, 1882 100, 000 

July  5,  1884 100,000 

August  5, 1886 101, 250 


By  act  of — 

August  11, 1888 $100, 000 

March  3,  1899 60, 000 

June  13, 1902 250, 000 


Total 891,250 


CONTRACT   IN    FORCE   DURING   FISCAL  YEAR   FOR   IMPROVING    ARANSAS   PASS,    TEXAS. 

Contractor:  Charles  Clarke  &  Co.,  Galveston,  Tex. 

Character  of  work:  Repairing  jetty. 

Rates:  Riprap  in  place,  $3.30  per  ton;  large  blocks  in  place,  $3.95  per  ton. 

Date  of  approval:  July  19,  1901. 

Date  of  beginning  work:  October  1,  1901. 

Date  of  expiration:  Contract  time  waived;  contract  completed  April  23, 1902. 


COMMERCIAL   STATISTICS. 


No  commercial  statistics  for  the  fiscal  year  ending  June  30, 1902,  could  be  obtained. 
Inquiry  by  letter  was  made,  but  no  reply  had  been  received  up  to  June  30,  1902. 

Attention  is  invited  to  the  discussion  of  the  commercial  features  of  this  improve- 
ment contained  in  the  appended  report  of  Assisflint  Engineer  F.  Oppikofer. 


*  yr  ' 
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REPORT   OF   MR.  F.  OPPIKOFER,  ASSISTANT   ENGINEER. 

Galveston,  Tex.,  July  14^  IBOf, 

Captain:  1  have  the  honor  to  submit  the  fc)llowing  report  of  Aransas  Faas  improv 
ment: 

The  work  was  commenced  October  10,  1901,  imder  contract  with  Oharlee  Olaii 
&  Co.,  and  completed  April  23,  1902. 

Before  the  commencement  of  the  work  the  jetty  between  stations  20  and  40  ii\ 
submerged,  and  between  stations  28  and  31  a  gap  existed  through  which  the  currei 
ebbed  and  flooded.  In  compliance  with  your  verbal  instructions,  the  cloBingof  th 
gap  was  the  first  operation  undertaken  to  divert  the  escaping  current  into  ]t9  pn^ 
channel.  When  this  had  been  accomplished,  the  immediate  result  obsennn  ivas 
scour  of  10  feet  depth  along  the  toe  of  south  slope,  between  stations  31  and  40l  TI 
jetty  has  practically  been  constructed  in  20  feet  depth  of  water,  and  has  been  oon 
pleted  in  conformitV  with  the  specifications  from  stations  40  to  27,  a  distance  (rf  ly9( 
feet,  utilizing  the  old  structure  to  the  best  advantage.  There  is  no  doubt  that  ii  tl 
gap  l)etween  stations  28  and  31  had  been  closed  in  order  of  the  work  of  conatmclloi 
which  was  from  station  40  shoreward,  considerable  undermining  of  the  complelc 
work  would  have  taken  plac^e. 

The  amount  and  value  of  material  used  under  this  contract  is  as  follows: 

ll,534.76ton8of  riprap,  at  $3.30 $38»061' 

10,737.11  tons  of  block  rock,  at  $3.95 42, 41Li 

A  new  system  of  triangulation  has  been  established,  based  on  the  Coast  and  de 
detic  Survey  triangle  L.  H.,  Entrance,  L.  S.  8.  and  the  L.  M.  Zs.,  and  rectaogol 
coordinates  in  meters,  yards,  and  feet  of  17  stations  have  been  computed. 

The  channel  found  from  soundings  of  May,  1902,  is  tortuous  and  shows  %  pt 
nounced  tendency  to  Hweep  seaward  in  an  easterly  direction  at  D  and  again  near  I 
forced  to  do  so  by  the  shoal  forming  from  the  south  of  Mustang  Island,  near  WTtt 
Manj^  during  the  summer  months. 

The  prevailing  currents  in  the  (iulf,  along  the  coast  near  Aransas  Pass,  are  fro 
the  south,  and  tend  to  maintain  and  extend  this  shoal,  and  must  eventually,  tf  ti 
present  structure  of  the  north  jetty  is  built  up  from  B  to  F,  create  a  new  bar  acre 
the  channel  and  bring  about  new  physical  conditions,  caused  by  the  retarded  wale 
cutting  another  channel,  probably  between  D  and  B,  by  undermining  the  exMi 
work,  as  it  has  done  previously  between  stations  28  and  31.  At  present  a  laige  pc 
centage  of  the  water  escapes  with  the  ebb  between  Mustang  Island  and  wreck  Jrar 
due  to  natural  slopes  or  gravity,  and  since  the  survey  was  made  has  deepened  til 
locality  2  to  3  feet.  All  these  conditions  are  more  or  less  reversed  during  the  wint 
months,  when  the  prevailing  direction  of  the  wind  is  from  north  to  east,  caoflingti 
Gulf  (currents  to  flow  from  the  north  and  demonstrating  clearly  the  necessiW  of 
second  or  south  jetty  to  create  and  maintain  a  navigable  channel.  The  whm  ai 
only  effect  of  the  single  curved  jetty,  as  noted  through  the  last  eight  months^  h 
been  to  form  a'  narrow  channel  in  close  proximity  to  it,  the  sinuosity  and  namn 
ness  of  which,  however,  will  not  i)ermit  the  pilots  to  bring  in  vessels  drawiQg  ©f 
10  feet,  although  the  minimum  depth  in  its  thalweg  is  14}  feet.  Under  preeenleoi 
ditions  the  point  B  on  the  jetty  represents  the  critical  position.  The  sweep  idi  ti 
tide  here  is  restrained  from  forcing  an  unobstructed  flow  seaward,  as  the  surafiBlKi 
enrockment  from  B  to  F  interposes  an  impediment  which  interrupts  the  oatwai 
current  in  its  attempt  to  work  its  course  northeasterly.  It  is,  therefore,  benroi 
doubt  that  the  structure  of  the  curved  jetty  from  B  to  F  should  be  obliterated  ai 
the  course  of  the  jetty  diverted  from  B  seaward,  in  accordance  with  the  plans  of  tl 
Board  of  United  States  Engineers. 

I  would  respectfully  recommend  a  careful  study  of  the  channel  between  Dand 
during  the  building  up  of  the  present  jetty  from  D  seaward  under  the  next  oontn 
by  means  of  a  system  of  cross  sections  to  enable  you  to  demonstrate  the  valoeof  tl 
jetty  between  B  and  F.  In  this  connection  I  beg  to  call  your  attention  to  the  l^ 
of  reference  for  soundings  used  at  Aransas  Pass  and  its  difference  from  actual  me 
low  tide.  This  plane  is  at  least  one-half  foot  above  mean  low  tide  and  was  eetabttih 
in  June,  1885,  from  22  maximum  and  21  minimum  tides  with  Galveston  (Boole  IK 
box  6,  p.  60),  evidently  by  use  of  MitchelPs  rules.  Aside  from  the  short  dmati* 
of  these  comparative  readings  with  Galveston's  plane  of  reference,  it  is  safe  to  aSHB 
another  factor  of  error  from  the  slope  between  the  two  planes.  In  view  of  the  Ii 
that  the  United  States  Engineer  Department  will  develop  a  deep  harbor  at  Aiaai 
Pass,  I  would  respectfully  recommend  the  erection  of  an  automatic  tide  gauge  teti 
establishment  of  a  more  correct  plane  of  mean  low  tide. 


r^' 
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COMMSRCIAL  8TATI8TIC8. 

1  official  report  of  the  comptroller  of  the  State  of  Texas  for  the  year  1900  puts 
Beased  value  of  the  real  estate  for  that  year  in  territory  nearer  to  Aransas  Pass 
to  any  other  port  at  $200,000,000,  the  number  of  cattle  in  that  territory  at 

000  head,  the  number  of  sheep  at  1,000,000  head,  and  the  number  of  horses  at 
DOG  head  in  round  numbers. 

1  cotton  reports  made  by  the  counties  in  above  territory  for  the  year  1900  show 
luct  of  about  600,000  bales. 

J  collector  of  customs  for  the  Corpus  Christi  district,  which  includes  only  part 
J  territory  tributary  to  Aransas  Pass,  shows,  for  the  fiscal  year  ending  June  30, 
that  the  imports  amounted  to  $4,652,619  and  the  exports  to  $7,089,909. 
i  at  present  but  a  small  proportion  of  this  commerce  comes  through  Aransas 
it  is  believed  that  the  greater  part  of  it  will  pass  through  this  harbor  if  opened 
amerce. 

)  report  of  the  land  commissioner  of  the  State  of  Texas  shows  that  he  has  sold 
aal  settlers  in  that  territory  within  the  last  year,  in  round  numbers,  2,000,000 


Very  respectfully,  your  obedient  servant, 

t.  C.  S.  RiCHE, 

Corps  of  Engineers. 


F.  Oppikofek, 

Assistant  Engineer. 


RECTANGULAR  COORDINATES. 

pUcUion  stations  and  beaconSy  Aransas  PasSy  TexnSy  liglit-house  origin  of  coordinates. 
tch  station  or  point  the  upper  figures  are  meters,  middle  figures  yards,  and  lower  figures  feet.] 


Station. 

North. 

South. 

Kast. 

West. 

louse 

0 

0 

r      1,098.915 

1,201.785 

8,605.355 

1,246.127 

1,362.778 

4,088.333 

1,905.572 

2,083.954 

6,251.860 

2,018.357 

2,207.296 

6,621.890 

2,356.6*26 

2,577.248 

7,731.730 

2,424.673 

2,651.649 

7,954.947 

2,586.226 

2,827.230 

8,481.700 

2,806.783 

3,942.855 

1,828.564 

2,889.657 

3,160.160 

9,480.478 

2,901.369 

3,172.968 

9,518.904 

8,324.079 

3,635.249 

1    10,905.746 

f      8,272.272 

{      3,578.592 

1    10,735.777 

f     2,969.539 

I      8,247.520 

1      9,742.561 

3,519.251 

8,848.690 

11,546.069 

8,842.126 

4,201.790 

12,605  870 

4,004.240 

4,879.080 

18,137.241 

0 

666.291 

728.663 

2,185.989 
759.976 
831.120 

2,493.355 

0 

i 

i 

\                                            1 

1,157.512 
1,265.869 

•  •>•             ••••>'!                                                                      ' 

' 

8. 792. 604 

1                                                                   , 

819.604 

896.328 

2,688.983 

' 

, 

206.476 

1 

227.998 

683.975 

66.154 

68.115 

204.345 

887.312 
970.373 

2,911.120 
347.155 
879.662 

1,138.957 

1 

1 

257.168 



281. 176 

843.529 

1,383.227 

1,512.712 

4,538.137 

1,446.402 

1,581.800 

4,745.400 

807.193 

882.756 

2,648.266 

358.767 

392.351 

1,177.052 

201.312 

220.157 

660.470 

253.666 

277.801 

831.904 

160.440 

175.469 

526.877 

Mary 

- 

iCC 

. 

1 
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U  15. 

IMPROVEMENT  OF  HARBOR  AT  BRAZOS  SANTIAGO,  TEXAS. 
«  *  *  *  «  *  « 

Money  statement. 

July  1,  1901,  balance  unexpended $55, 186. 84 

June  30,  1902,  amount  expended  during  fiscal  year 350. 00 

July  1,  1902,  balance  unexpended 54,836.84 


ABSTRACT  OF  APPROPRIATIONS   MADE  BY   CONGRESS   FOR     IMPROVING    HARBOR   AT   BRAZOS 

SANTIAGO,   TEX. 


By  act  approved — 

June  14,  1880 $25,000 

March  3, 1881 75, 000 

August2, 1882 60,000 

Julys,  1884 25,000 


By  act  approved — 

Augusts.  1886 $37,500 

Augustll,  1888 25,000 

Total 247,600 


COMMERCIAL  STATISTICS. 


No  commercial  statistics  for  the  fiscal  year  ending  June  30, 1902,  could  be  obtained. 
Inquiries  by  letter  were  made,  but  no  replies  have  been  received  up  to  June  30, 1902^ 


U  16. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR 

ENDANGERING  NAVIGATION. 

At  the  beginning  of  the  fiscal  year  conti'act  had  been  entered  into 
with  Drouot  &  Bryant,  of  Galveston,  Tex.,  and  forwarded  for  approval, 
for  removing  the  following  wrecks: 

Steamer  Uumbet'lo/nd^  wooden  hull;  gross  tonnage,  119;  length,  184 
feet;  breadth,  21.6  feet;  depth,  7.5  feet;  built  in  1882.  Lies  in  about 
23  feet  of  water  in  Galveston  channel,  oflf  Pier  23,  Galveston,  Tex. 

An  iron  oil  tank,  40  feet  long  and  7  feet  in  diameter,  lies  about  li 
miles  from  shore  in  about  6  feet  of  water,  between  Texas  City  and 
Dollar  Point,  Dollar  Point  being  west  li  miles. 

Barge  Jules^  wooden  hull;  gross  tonnage,  230;  length,  162  feet; 
breadth,  29  feet;  depth,  8  feet;  built  in  1892.  Lies  north  of  Edwards 
Point  in  about  6  feet  of  water.  Red  Fish  light  bears  S.  86^  E.  2i 
miles. 

Barge  J^Z*^^,  wooden  hull;  gross  tonnage,  90;  length,  120  feet;  breadth, 
20  feet;  depth,  6i  feet.  Lies  at  south  end  of  Morgans  Canal  in  about 
9i  feet  of  water. 

Tug  Kate^  wooden  hull;  ^ross  tonnage,  30;  length,  60  feet;  breadth, 
14  feet;  depth,  6^  feet.  Lies  in  San  Jacinto  River,  bottom  up,  about 
2,000  feet  above  Lynchburg  post-oflSce,  in  about  8^  feet  of  water. 

Contract  of  Drouet  &  Bryant  was  approved,  and  contractors  started* 
active  operations  on  July  11,  1901,  and  completed  removing  all  thO; 
wrecks  on  October  22,  1901. 
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The  amount  allotted  for  the  removal  of  these  wrecks  was  $2,500,  and 

was  expended  as  follows: 

Printing  specifications $33. 36 

Advertising  for  bids 17. 53 

Drouet  &  Bryant,  removing  wreck,  steamer  Cumberland 749. 00 

Drouet  &  Bryant,  removing  wreck,  barge  JtUes 420. 00 

Drouet  &  Bryant,  removing  wreck,  barge  Alice 420. 00 

Drouet  &  Bryant,  removing  wreck,  tug  Kate 300. 00 

Drouet  &  Br>'ant,  removing  iron  oil  tank 100. 00 

Notary  fee  to  affidavit  to  contract  for  returns  office .25 

Superintendence  and  inspection,  office  expenses,  etc 452. 13 

Total  cost  of  removing  wrecks 2, 492. 27 

Deposited  to  credit  of  the  appropriation 7.  73 

2,500.00 

Under  date  of  February  25,  1902,  authority  was  gitinted  and  an 
allotment  of  $3,000  was  made  from  the  indefinite  appropriation  made 
by  section  20  of  the  river  and  harbor  act  of  March  3, 1899,  for  remov- 
ing" wrecks  in  Galveston  Bay  and  Buffalo  Bayou,  Texas,  as  follows: 

Dredge  No.  3,  wooden  hull;  gross  tonnage,  90;  length,  100  feet; 
breadth,  36  feet;  depth,  10  feet;  built  in  1891  at  Galveston,  Tex. 
Burned  June  30, 1901.  Contained  Osgood  dredging  machinery,  part  of 
which  has  been  removed.  Lies  on  north  bank  of  Galveston  channel, 
about  1,000  feet  northeast  from  Red  beacon,  in  from  18  to  24  feet  of 
water. 

Barge  No.  3,  decked,  wooden  hull;  length,  131  feet;  breadth,  23  feet; 
depth,  5  feet.  Supposed  to  have  been  sunk  during  hurricane  of  Sep- 
tember 8, 1900.  Lies  on  north  side  of  channel  in  Buffalo  Bayou,  below 
mouth  of  Greens  Bayou,  in  Massies  Reach,  in  from  8  to  10  feet  of 
water. 

Dredge  boat,  wooden  hull;  length,  65  feet;  breadth,  27  feet;  depth, 
6  feet.  Sunk  during  hurricane  of  September  8,  1900.  Is  a  crane 
dredge  of  the  Osgood  type.  Boiler  and  machinery  supposed  to  be 
complete.  Lies  just  south  of  channel  in  Buffalo  Bayou,  about  500  feet 
above  upper  end  of  Clinton  wharf,  in  from  12  to  20  feet  of  water. 

Flatboat  Daisy^  open  hold,  wooden  hull;  length,  75  feet;  breadth, 
22  feet;  depth,  5^  feet.  Sunk  against  south  bank  of  Buffalo  Bayou, 
on  point  just  above  Inman  compress.     Date  of  wreck  unknown. 

Bids  for  removing  these  wrecks  were  advertised  for  March  15, 1902, 
and  opened  April  14,  1902.  Three  bids  were  received,  and  contmct 
was  awarded  to  Charles  J.  Bryant,  of  Galveston,  Tex.,  and  same 
approved. 

The  bid  of  Charles  J.  Bryant  is  as  follows: 

Removing  dredge  No.  3 $1, 150 

Removing  barce  No.  3 300 

Removing  dredge  boat 600 

Removing  flatboat  Daisy 100 

Total  of  bid 2,150 

At  close  of  fiscal  year  the  contractx)r  was  removing  the  wreck  of 
dredge  No.  3,  and  had  nearly  completed  same. 

The  amount  expended  to  June  30,  1902,  for  removing  these  wrecks 
is  as  follows: 

Printing  specifications $26. 98 

Advertising  for  bids 19. 38 

Oflace  expenses : 75. 83 

Total 122.19 
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corn-RACTs  in  vorck  during  fiscal  year. 

Far  remonng  vrechi  steamer  Ouml)€Tland ,  iron  oil  tankj  barge  JtUeSy  fxirge  Alice,  and  tug 

Kale, 

CJontractor:  Dronet  <fe  Bryant,  (ralveston,  Tex. 
Character  f»f  work:  Removing  wrecks. 

Rate:  Steamer  Cumherhind,  $749;  barge  JuUsj  $420;  barge  Alice,  $420;  tug  Kate, 
$300,  and  iron  oil  tank,  $100. 
Date  of  approval:  July  5,  1901. 
Date  of  beginning  work:  July  11,  1901. 
Date  of  expiration:  November  0,  1901.     (Contract  completed  October  28,  1901.) 

For  remoting  vrecks  dredge  No.  S,  barge  No.  S,  dredge  boat,  and  flaiboat  Daisy. 

Contractor:  Charles  J.  Bryant,  Galveston,  Tex. 
Character  of  work:  Removing  wrecks. 

Rate:  Dredge  No.  3,  $1,150;  barge  No.  3,  $300;  dredge  boat,  $600;  flatboat  Daisy, 
$100. 
Date  of  approval:  May  7,  1902. 
Date  of  l)eginning  work:  June  11,  1902. 
Date  of  expiration:  September  16,  1902. 


U  17. 
EXAMINATION  AND  SURVEY  OF  INNER  HARBOR  OF  GALVESTON,  TEX. 

[Printed  iu  Houbo  Doc.  No.  91,  Fifty-eeyenth  Congrew,  first  sesBioD.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington'^  December  7,  1901. 

Sir:  I  have  the  honor  to  submit  the  accompanying  copies  of  reports, 
dated  November  14,  1900,  and  January  29,  1901,  with  illustrations^* 
by  Capt.  C.  S.  Riche,  Corps  of  Engineers,  upon  preliminary  exami- 
nation and  survey,  respectively,  of  the  inner  harbor  of  Galveston,  Tex., 
authorized  by  the  emergency  river  and  harbor  act  approved  June  6 
1900. 

In  my  opinion  the  work  covered  by  this  survey  is  of  importance  to 
local  interests  rather  than  to  general  commerce,  and  its  undertaking  by 
the  General  Government  is  a  proposition  I  am  unable  to  commencLfor 
favorable  consideration. 

Reix)rts  upon  preliminary  examination  and  survey  of  Galveston  Bay,  • 
from  the  Gulf  of  Mexico  to  Fifty-first  street,  Galveston,  were  trans- 
mitted to  Congress  at  its  lastsassion,  and  are  printed  in  Part  II  of  the 
Annual  Report  of  the  Chief  of  Engineers  for  1901,  at  pages  1959  and 
1967,  respectively. 

Very  respectfully,  your  obedient  servant,  \ 

G.  L.  Gillespie,  [ 

Brig.  Gen.^  Chief  of  Engineers^  ^ 

U.  S.  Army.      \ 
Hon.  Elihu  Root, 

Secrdary  of  War. 

''Not  printed ;  printed  in  House  Doc.  No.  91,  Fifty-6eventh  CongreeB,  first  sefisioiL 
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REPORT  OF  CAPTAIN  C.  g-  RICH6,  CORPS  OF   ENGINEERS. 

United  States  Engineer  Office, 

Galveston^  Tex, ^  Novemher  H^  1900, 

General:  In  response  to  your  letter  dated  June  13, 1900, 1  now  have 
the  honor  to  submit  the  following*  report  upon  the  preliminary  exam- 
ination of  the  inner  harbor  of  Galveston,  Tex.,  as  required  by  the 
following  item  in  the  emergency  river  and  harbor  act  of  June  6,  1900: 

Also  for  survey  and  making  plans  for  improvement  of  inner  harbor  of  Galveston. 

An  entrance  channel  from  the  Gulf  of  Mexi(*o  into  Galveston  Har- 
bor, of  ample  navigable  capacity,  is  now  an  assured  fact,  and  this 
channel  is  the  natural  outlet  for  the  products  of  an  extent  of  country 
equal  in  area  to  about  one-fifth  of  the  United  States. 

As  yet  the  countr}^  thus  dependent  upon  Galveston  Harbor  is  unde- 
veloped, as  compared  with  otlier  portions  of  the  United  States,  but  its 
products  and  i>opulation  are  increasing  at  a  rapid  rate,  and  existing  ter- 
minal facilities  at  Galveston  are  f requentl}'  taxed  to  their  full  capacit3\ 

The  present  water  front  of  iiuier  Galveston  Harbor  available  for 
deep-draft  vessels  is  along  the  bay  side  of  the  city  of  Galveston,  and 
is  about  3  miles  in  length,  about  2  miles  of  this  distance  being  now 
occupied  by  wharves  and  other  terminal  facilities. 

With  the  growth  in  commerce  of  the  port,  which  is  bound  to  accom- 
pany the  growth  in  population  and  resources  of  the  southwestern  part 
of  the  United  States,  these  3  miles  of  available  water  front  will  soon 
become  inadequate  for  handling  the  business  that  can  reasonably  be 
expected,  and  additional  frontage  for  deep-draft  vessels  will  become 
necessary. 

In  oraer  that  this  additional  frontage  may  be  provided  as  it  is 
needed,  it  is  advisable  that  a  comprehensive  plan  lor  the  ultimate 
development  of  the  inner  harbor  should  now  be  adopted,  to  the  end 
that  future  works  of  improvement  may  be  in  line  with  the  essential 
features  of  such  a  plan,  and  that  measures  and  policies  inconsistent 
with  such  plan  may  be  avoided. 

In  connection  with  several  matters  involving  the  policy  of  the  Gov- 
ernment in  regard  to  the  further  development  of  the  inner  harbor,  the 
Division  Engmeer,  Col.  Henry  M.  Robert,  has  discussed  with  repre- 
sentative citizens  of  the  locality  the  advisability  of  the  adoption  of  a 
plan  of  sufficiently  comprehensive  character,  in  order  to  ascertain 
whether  or  not  such  plan  would  prove  satisfactory  to  the  various  inter- 
ests aflfected. 

In  brief,  this  plan  consists  in  closing  the  channel  between  Pelican 
Island  and  the  mainland,  usually  known  as  Half  Moon  channel,  by  a 
dike  which  would  extend  from  the  mainland  near  Texas  City  to  the 
easternmost  portion  of  Pelican  Spit  Flats.  The  construction  of  this 
dike  once  assured,  the  channel  to  West  Bay,  which  is  crossed  by  the 
railways  on  a  long  trestle,  could  be  closed  for  all  but  such  short  dis- 
tance as  would  be  needed  to  permit  the  passage  of  light-draft  vessels 
to  and  from  West  Bay.  The  closing  of  this  latter  channel  would  be 
dope  by  the  railways  themselves,  in  order  to  save  a  considerable  annual 
expenditure  on  their  part  for  maintenance  of  trestle. 

In  this  manner  a  nearly  landlocked  harbor  would  be  formed,  which 
could  be  developed  from  time  to  time  by  dredging,  and  in  which  the 
cost  of  maintaining  dredged  channels  would  be  trifling.     The  size  of 
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this  harbor  would  be  sufficient  to  enable  the  increasing  business  of  the 
port  to  be  taken  care  of  for  many  years  to  come. 

The  present  adoption  of  the  essential  features  of  a  plan  of  this  char- 
acter is  advisable,  and  to  at  least  that  extent  the  inner  harbor  of  Gul- 
veston  is  now  worthy  of  improvement. 

Information  is  alreadjj^  available  that  will  permit  the  proposed  plan 
to  be  submitted  in  sufficient  detail  for  present  purposes.  Some  office 
work  will  be  necessary,  and  for  this  sufficient  funds  are  on  hand. 

Attention  is  invited  to  the  inclosed  extracts  *  from  the  Gralveston 
News,  which  describe  in  considerable  detail  the  discussions  on  this 
subject  between  Colonel  Robert  and  representative  citizens  of  Gralves- 
ton  and  vicinity,  and  which  give  the  views  of  those  interested  in  the 
matter. 

Very  respectfully,  your  obedient  servant, 

•  C.  S.  Rich6, 

Captain^  Corps  of  Engineers. 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U,  S,  Ar?ny, 

(Through  the  Division  Engineer.) 

[First  indorsement.] 

U.  S.  Engineer  Office,  Southwest  Division, 

JVeio  Yorl%  November  26^  1900. 

Respectfully  forwarded  to  the  Chief  of  Engineers,  United  States 
Anny. 

I  concur  with  the  district  engineer  in  his  opinion  that  the  inner  har- 
bor of  Gralveston  is  worthy  of  improvement  by  the  General  Govern- 
ment. 

Henby  M.  Robert. 
Colonel^  Corps  of  Engineers^  Di/vision  Engvn^eer. 

[Second  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
December  3^  1900. 
Respectfully  submitted  to  the  Secretary  of  War. 
This  is  a  report  upon  preliminary  examination  of  the  inner  harbor 
of  Galveston,  Tex.,  required  by  the  provisions  of  the  emergency  river 
and  harbor  act  of  June  6, 1900. 

The  local  officer  is  of  opinion,  concurred  in  by  the  division  engineer, 
that  this  inner  harbor  is  worthy  of  being  improved  by  the  General 
Government. 

I  recommend  that  the  local  officer  be  directed  to  prepare  a  plan  and 
estimate  of  cost  of  improvement  as  outlined  in  the  within  report,  a 
survey  in  tlie  ordinary  sense  not  being  necessary  for  present  purposes. 
Attention  is  respectfully  invited  in  this  connection  to  Captain 
Rich^'s  report  of  November  15  upon  preliminary  examination  of  Gal- 
veston Bay,  and  to  my  indorsement  thereon  of  this  date  submitting  it 
to  the  Secretary. 

John  M.  Wilson, 
Brig,  Gen,,,  CMef  of  Enmneers,, 

U.  S.  Army, 

• ^^_^_ 

*'  Not  printed. 
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[Third  indorsement.] 

War  Department, 

Decemler  6,  1900. 

Approved  as  recommended  b}'  the  Chief  of  Kn^ineer«. 

Elihu  R(X)t, 

Sccretartj  of  Wnv, 


81trvey  of  the  inner  harbor  of  (lalveston,  tex. 

United  States  Engineer  Office, 

GalvrHfftn.,  Ttr,i\^  January  iif).,  VJOL 

General:  In  accordance  with  vour  instructions,  I  now  have  the 
honor  to  submit  a  report  upon  a  surv(\v  of  inner  harbor  of  Galveston, 
Tex.,  with  a  view  to  making  plans  for  its  improvement,  as  required  by 
the  following  item  in  the  emergencv  river  and  harbor  act  of  June  0, 
1900: 

Also  for  Hiirvey  and  makin^r  planfl  for  improvement  of  iiiiu*r  liarlmr  of  (laiveHton. 

The  general  features  of  a  plan  for  improving  this  inner  harbor  were 
outlined  in  a  previous  report  upon  its  preliminary  examination  sub- 
mitted to  you  under  date  of  November  14,  1900.  In  this  connection 
attention  is  also  invited  to  the  map  a<'!Compan3'ing  the  present  report. 

The  dike  from  the  mainland  near  Texas  Citv  to  the  easternmost  por- 
tion of  Pelican  Spit  Flat  forms  the  essentiaf  feature  of  the  proposed 
Elan.  Its  main  pui^pose  is  to  close  Half  Moon  chann(^l,  but  it  should 
D  extended  along  the  north  side  of  l*eli<*an  Island  and  Spit  to  prevent 
the  cutting  away  of  these  islands  by  the  new  currents  that  would  l)c 
foniied. 

Where  the  location  of  the  dike  is  on  the  land  side  of  established  har- 
bor lines  a  right  of  way  or  a  pennit  to  construct  the  dike  will  have 
to  }>e  obtained  from  the  riparian  ownei^s.  It  is  thought  that  there  will 
be  no  trouble  in  obtaining  this  without  cost,  so  no  item  for  expense  of 
this  character  is  in<*luded  in  the  estmiate. 

As  the  dike  is  liable  to  be  severely  strained  by  storms  during  its  con- 
struction and  aft(»rwards,  it  is  thought  that  it  should  be  constructed  in 
a  substantial  manner.  Subse<  juently,  no  reasonable  oppoitunity  should 
be  neglected  for  the  dejwsitof  excavated  material  on  the  southern  side 
of  the  dike. 

The  proposed  method  of  construction  is  described  in  the  report  of 
Assistants  Engineer  E.  M.  Hartrick  (inclosure  1,  herewith),  to  which, 
and  to  the  accompanying  drawing  showing  cross  sections  of  the  pro- 
posed structure,  attention  is  invited.  The  uncertainties  attending  the 
completion  of  any  less  substantial  structure  are  so  gr(>at  that  it  is 
Ixjlieved  that  the  best  results  will  be  obtained  from  the  chanwiter  of 
construction  shown.  The  estimated  cost  of  the  dike  as  proposed  is 
$2,250,000. 

It  is  manifest  from  the  conditions  of  the  case  that  a  partial  construc- 
tion of  the  dike  will  be  detrimental  to  the  harbor,  and  not  beneficial. 
The  dike  should  not  ])e  commenced  unless  sufficient  funds  are  available 
to  carry  it  to  completion  as  rapidly  as  possible. 

Once  constructed,  this  dike  will  enable  several  important  imorove- 
ments  to  be  made. 
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First.  West  Bay  channel  between  Virginia  Point  and  Gralveston 
Island,  where  the  railways  cross  from  the  mainland,  can  then  be  closed 
by  the  i*ailways,  leaving  an  opening  of  but  from  200  to  300  feet  for 
the  small-boat  tmffic  to  and  from  West  Bay. 

In  advance  of  funds  for  the  construction  of  the  dike  becoming  avail- 
able, I  believe  that  the  i-ailways  should  not  be  permitted  to  make  this 
channel  materially  narrower  than  it  is  at  present.  The  locality  has 
been  visited  by  many  storms  which  first  fill  Galveston  Bay  with  water, 
and  then,  owing  to  a  change  of  wind  to  the  north,  drive  this  water  out 
again  to  the  Gulf. 

For  such  storms  the  channel  referred  to  acts  as  a  sort  of  wasteweir 
or  spillway  and  enables  much  of  the  accumulated  water  to  escape  into 
West  Bay.  Were  this  channel  closed  in  advance  of  the  construction 
of  the  proposed  dike,  this  accumulated  water  would  be  unable  to  escape 
into  \V  (\st  Bay  and  would  be  forced  across  Galveston  Island,  where  it 
woidd  cause  much  damage  to  property  and  jwssibly  loss  of  life  in  and 
near  the  city  of  Galveston. 

Once  the  proposed  dike  has  been  constructed,  however,  the  water 
accumulated  in  Galveston  Bay  by  a  storm  would,  when  driven  out  by 
a  north  wind,  be  deflected  by  the  dike  into  the  channel  between  the 
Galveston  jetties,  where  a  great  part  of  its  force  would  be  expended 
in  more  deeply  scouring  the  entmnce  channel.  The  city  and  narbor 
of  Galveston  would  then  be  verv  much  safer  from  storms  of  this  char- 
acter than  they  are  to-day,  and  West  Bay  channel,  where  the  railways 
cross  from  the  mainland,  could  be  closed  by  the  railways  without 
danger. 

The  conditions  above  described  are  those  which  occur  during  the 
average  great  storm  that  visits  Galveston.  In  the  past  such  storms 
have  occurred  about  once  every  ten  or  fifteen  years.  The  greatest 
storm  of  this  character  whose  effects  were  recorded  was  in  September, 
1875. 

The  hurricane  of  September  8,  1900,  as  experienced  at  Gulveston, 
differed  considerably  from  previous  storms.  The  water,  instead  of 
being  piled  up  before  the  wind,  seemed  for  a  part  of  the  time  to  con- 
centrate toward  the  point  of  lowest  barometer,  and  at  Galveston  rose 
to  an  unprecedented  neight.  At  the  time  when  Galveston  was  covered 
with  water  it  is  reliably  reported  that  Upper  Galveston  Bay  was  (juite 
low,  the  period  of  highest  water  occurrmg  there  later  than  it  did  at 
Galve^ston.  This  would  indicate  that  much  of  the  water  that  covered 
Galveston  had  an  outlet  over  and  up  the  bay. 

If  the  dike  had  been  in  existence  at  the  time  of  this  hurricane  the 
draining  off  of  the  water  might  have  been  retarded,  and  for  this  reason 
it  is  thought  inadvisable  to  put  the  crest  of  the  dike,  when  first  con- 
structed, liigher  than  10  feet  above  mean  low  tide,  which  will  give  a 
height  of  about  8  feet  after  consolidation  and  settlement,  this  l)eing 
approximately  the  greatest  height  reached  by  the  water  during  the 
storm  of  1875. 

The  great  destruction  caused  by  the  hurricane  of  September  8, 1900. 
however,  was  from  the  action  of  breakers,  and  this  action  was  confined 
during  this  storm  to  the  Gulf  side  of  the  city.  To  prevent  damage  of 
this  character  it  would  be  necessary  to  raise  the  city  either  to  a  much 
greater  height  than  at  present  or  to  built  a  substantial  breakwater 
along  its  Gulf  front.  The  construction  of  the  proposed  dike  would 
prevent  breakers  from  the  north  reaching  the  bay  side  of  Galveston. 
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In  view  of  a  likelihood  of  a  repetition  of  conditions  similar  to  those 
of  the  storm  of  September,  1875,  I  believe  it  would  be  injudicious  to 
construct  a  breakwater  along  the  Gulf  front  of.  Galveston  unless  this 
proposed  dike  had  previously  been  constructed. 

In  view  of  all  the  circumstances,  therefore,  I  fail  to  see  any  likeli- 
hood of  the  proposed  dike  increasinj^  the  liability  of  Galveston  to 
damage  from  excessive  storms.  On  the  contrary,  it  would  make  possi- 
ble the  construction  of  works  that  would  materially  reduce  sucn  lia- 
bility to  damage. 

Second.  Another  advantage  of  the  proposed  dike  would  be  that  it 
would  render  Pelican  Island  and  Spit  accessable  by  milway  from  the 
mainland  independently  of  Galveston.  This  would  permit  additional 
railways  to  acauire  tenninals  at  the  port  without  having  to  secure 
rights  of  way  through  city  streets  and  without  rendering  more  com- 
plex the  approaches  to  existing  terminals. 

Pelican  Island  is  owned  by  the  city  of  Galveston  under  grant  from 
the  State  of  Texas  in  1856,  confirmed  in  1879.  The  flats  between  the 
island  and  the  harbor  lines  probably  belong  to  the  city  also.  If  they 
do  not,  then  they  belong  to  the  State  of  Texas.  It  is  entirely  within 
the  power  of  the  city  of  Galveston  and  the  State  of  Texas  to  make 
such  wise  disposition  of  this  property  as  will  best  serve  the  interests 
of  the  people  dependent  upon  this  port  as  an  outlet. 

As  Pelican  Spit  belongs  to  the  United  States,  having  been  purchased 
from  the  State  of  Texas  in  1859,  and  as  it  is  understood  that  it  is  no 
longer  needed  for  fortification  purposes,  it  would  seem  to  be  within 
the  power  of  the  United  States  to  have  this  property  developed  in  the 
interest  of  the  people  of  the  Southwest,  but,  m  my  judgment,  this  need 
not  be  done  unless  the  city  of  Galveston  and  the  State  of  Texas  first 
fail  to  take  appropriate  action. 

All  this  public  property  would  be  rendered  easily  accessible  and 
capable  of  aevelopment  for  wharves  and  terminals  by  the  construction 
of  the  proposed  dike.  Without  this  dike  its  development  is  a  matter 
of  greater  diflSculty. 

Third.  A  third  advantage  of  the  proposed  dike  consists  in  the  nearly 
landlocked  harbor  which  it  would  form.  The  present  channel  in  front 
of  the  Galveston  wharves  is  the  result  of  natural  currents,  supple- 
mented toward  its  western  end  by  dredging,  this  dredging  now  being 
done  by  the  riparian  owners.  The  closing  of  Half  Moon  channel  by 
the  proposed  dike  would  intercept  the  chief  current  that  maintains 
this  Galveston  channel,  and  dredging  would  hav^e  to  be  depended  upon 
for  its  maintenance. 

For  this  reason  the  proposed  dike  should  not  be  built  unless  the 
United  States  be  prepared  to  maintain  this  channel  by  dredging. 

With  the  intercepting  of  the  current  that  maintams  this  channel, 
however,  is  also  intercepted  the  sand  that  would  tend  to  obliterate  it. 
Consequently,  in  the  basin  formed  between  Galveston  Island  and  the 
mainland  by  the  proposed  dike,  channels  could  be  made  in  any  direc- 
tion desired,  and  the  cost  of  their  maintenance  would  be  trfling.  The 
development  of  wharves  and  terminals  thus  rendered  possible  would 
be  sufticient  to  take  care  of  the  increasing  business  of  the  Southwest 
for  man}'  years. 

The  changes  in  the  harbor  lines  that  would  be  required  for  such  a 
development  should  be  made  gradually,  as  required.  The  area  of  the 
basin  outside  of  the  harbor  lines  should  not  be  made  less  than  10  square 
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miles,  in  order  that  a  sufecient  tidal  flow  through  Galveston  channel 
for  sanitary  purposes  may  not  be  prevented. 

Fourth.  A  fouilh  advantage  of  the  proposed  dike  is  its  eflfect  on  the 
Texas  City  channel  now  under  contract.  At  present  this  channel  is 
crossed  at  right  angles  by  Half  Moon  channel,  and  its  maintenance 
will,  therefore,  prove  diflScult.  By  closing  Half  Moon  channel  the 
currents  which  now  cross  Texas  City  channel  will  be  deflected  into 
line  with  it  and  its  maintenance  will  become  much  easier. 

Two  objections  to  the  proposed  dike  suggest  themselves.  One  lies 
in  its  interference  with  existing  bay  currents  and  in  the  diminution  of 
the  tidal  prism  of  the  bay  as  a  final  result  of  the  great  commercial 
development  which  the  construction  of  the  dike  would  permit,  these 
changes  possibly  having  a  tendency  to  reduce  the  scouring  force  of 
the  tidal  currents  between  the  Galveston  jetties. 

1  believe  this  disadvantage  will  be  somewhat  compensated  for  by 
the  more  nearly  direct  flow  of  the  tidal  currents  when  deflected  jetty- 
ward  by  the  dike.  Especially  will  this  be  the  case  during  a  storm  of 
the  character  of  that  of  1875.  Even  should  there  remain  an  outstand- 
ing disadvantage  in  this  regard,  it  would  mean  that  somewhat  more 
dredging  than  before  would  be  necessary  in  the  entrance  channel 
between  the  outer  ends  of  the  jetties.  The  increased  cost  of  this 
dredging,  however,  would  be  trifling  when  compared  to  the  advantages 
to  commerce  of  the  increased  development  of  wharves  and  terminals 
rendered  possible. 

The  other  disadvantage  lies  in  the  movement  of  sand,  which  the 
construction  of  the  dike  would  render  probable.  The  closing  of  Half 
Moon  channel  and  the  deflection  of  its  currents  toward  the  jetties  will 
probably  lead  to  a  considerable  movement  of  sand  across  the  entrance 
to  Galveston  channel.  This  movement  would  continue  until  an  equi- 
librium had  once  more  been  established,  after  which  no  serious  trouble 
would  be  likely  from  this  cause.  While  this  movement  of  sand  was 
in  progress,  however,  considerable  additional  dredging  would  have  to 
be  done  at  the  entrance  to  Galveston  channel,  but  I  believe  the  capacity 
of  the  Government  dredging  plant  now  at  Galveston  will  be  sumcient 
to  take  care  of  this  additional  work. 

On  December  21,  1900,  I  submitted  to  you  a  report  on  widening, 
deepening,  and  extending  the  present  Galveston  channel.  The  dimen- 
sions of  channel  therein  recommended  will  interfere  in  no  way  witli 
the  plans  herein  proposed. 

The  maintenance  of  this  Galveston  channel  will  cost  less  if  the  pro- 
posed dike  is  constructed.  The  channel  can  be  maintained  without  the 
dike,  but  its  maintenance  will  cost  more.  There  is  one  advantage, 
however,  in  doing  some  of  the  work  on  Galveston  channel  before  con- 
structing the  dike.  The  work  on  Galveston  channel  will  enable  the 
city  of  Galveston  to  make  arrangements  for  the  development  of  a  por- 
tion of  the  Pelican  Island  property.  The  action  of  the  city  in  this  matter 
will  show  whether  or  not  this  property  will  be  developed  in  reasonable 
accordance  with  the  interests  of  the  people  dependent  upon  this  port 
as  an  outlet.  If  this  action  prove  adverse  to  such  interest,  then  no 
dike  or  other  work  for  enlarging  the  general  facilities  of  the  port  should 
advisedly  be  undertaken  by  the  United  States,  as  in  such  case  there 
would  be  no  opportunity  for  the  money  expended  to  return  to  the 
people.  In  sucn  case  the  United  States  should  either  permit  a  proper 
development  of  its  own  property  on  Pelican  Spit  and  Flats  or  else 
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turn  its  attention  to  other  localities  where  there  might  be  a  reasonable 
opportunity  for  the  people  at  large  to  benefit  from  the  expenditure. 

If  the  port  of  Galveston  is  conducted  with  reasonable  regard  to  the 
interest  of  the  people  of  the  Southwest,  it  will  be  the  main  outlet  for 
a  rapidly  growing  commerce,  and  provisions  for  a  continuing  increase 
in  facilities  for  its  inner  harbor  as  above  outlined  should  soon  be  made. 
In  this  case  the  money  expended  by  the  United  States  on  the  develop- 
ment of  this  inner  harbor  would  return  to  the  people  in  the  form  of 
reduced  charges  for  transporting  and  transshipping  freight,  and  there 
would  be  no  question  as  to  the  advisability  of  tne  United  States  inau- 

Sirating  the  work.  If,  on  the  contrary,  the  action  of  the  city  of 
alveston  in  regard  to  the  Pelican  Island  property  should  be  based 
upon  purely  local  profit,  then  the  commerce  of  tne  port  will  soon  cease 
to  grow,  and  the  improvement  and  maintenance  of  the  inner  harbor 
and  channels  of  Galveston  by  the  United  States  would  become  inadvis- 
able and  should  be  left  to  local  energy. 

Very  respectfully,  youB  obedient  servant, 

C.  S.  RiCHjfe, 
Captain^  Corps  of  Engmeers, 
Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engineers^  U,  S,  A. 

(Through  the  Division  Engineer.) 

[First  indorsement.] 

U.  S.  Engineer  Office,  Southwest  Division, 

N'ew  York,  April  S9,  1901. 

Respectfully  forwarded  to  the  Chief  of  Engineers,  United  States 

Army. 

It  *****  * 

The  general  idea  of  this  plan  was  suggested  to  the  citizens  of  Gal- 
veston about  a  year  ago  in  connection  with  the  disposal  of  the  dredged 
material  from  the  Texas  City  channel.  It  was  generally  considered 
fatal  to  Galveston  to  interfere  in  any  way  with  Half  Moon  channel. 
I  tried  to  convince  the  representative  citizens  that  a  dike  built  from 
Texas  City  to  the  eastern  end  of  Pelican  Spit,  cutting  oflT  Half  Moon 
channel,  would  benefit  rather  than  injure  Galveston  Harbot.  I  then 
showed  them  approximately  how  they  could  make  a  fine  inner  basin, 
at  least  tripling  the  harbor  facilities.  I  had  in  view  the  doing  of  the 
work  by  a  syndicate,  not  the  United  States.  The  approach  to  the 
inner  docks  might  be  purchased  and  controlled  by  one  party  so  as  to 

greatly  injure  the  usefulness  of  the  improvement.  It  seems  to  me 
lat  the  United  States  should  not  undeilake  building  this  dike  until  it 
was  reasonably  satisfied  that  the  inclosed  area  would  really  be  utilized 
for  commercial  purposes. 

1  have  never  studied  the  problem  in  detail,  but  it  seems  to  me  that 
if  a  syndicate  controlled  the  entire  matter  it  could  well  aflford  to  build 
the  dike,  the  approaches  and  docks,  and  terminal  railwa3%  etc.,  in  such 
a  way  as  to  open  them  to  access  by  all  competing  railroads.  To  justify 
capitalists  in  investing  in  such  a  scheme  they  would  have  to  have  a  long 
lease,  fifty  or  a  hundred  years;  but  if  this  were  done  Galveston  could 
handle  many  times  its  present  commerce. 

I  concur  in  the  views  expressed  by  Captain  Rich6  in  all  his  project 
herein^  excepting  I  had  no  idea  of  such  an  expensive  dike  when  1  stated 
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that  I  thoufffit  the  improvement  was  a  worthy  one  for  the  Government 
to  make.  1  do  not  think  the  Government  should  undertake  the  con- 
struction of  this  dike  except  on  the  ground  that  the  dike  would  protect 
a  large  inner  harbor  and  thus  greatly  increase  the  usefulness  of  the 
Galveston  jetties.  If  the  building  of  this  dike  would  result  in  the 
development  of  a  full  system  of  docks  covering  approximately,  4,(KX) 
acres,  1  think  it  mone}^  well  spent  by  the  United  States.  Of  course  it 
is  assumed  that  the  city  of  Galveston  would  not  permit  any  sewage  to 
flow  into  its  harbor. 

*  *  *  «  «  *  * 

The  plan  of  the  dike  could  have  been  better  arranged  had  it  not  been 
for  the  Texas  City  channel,  which  complicates  the  matter.  I  presume 
the  angle  near  the  shore  is  caused  by  this  and  property  interests  on 
the  shore. 

I  would  be  afraid  for  the  Government  to  actually  build  this  dike 
before  all  questions  were  settled  as  to  how  it  was  to  be  utilized. 

*  *  *  «  «  *  * 

Henry  M.  Kobekt, 
Colrmd,  Cirrpn  of  Enqin^ers^ 

Dlvisimi  Engineer. 

[Second  iiKiorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
NQvemhei^  W,  1901. 

Respectfully  referred  to  Lieut.  Col.  H.  M.  Adams,  Corps  of  Engi- 
neers, Division  Engineer,  Gulf  Division. 

It  having  been  impracticable  for  the  former  division  engineer  to  give 
this  survey  report  consideration,  it  is  desired  that  Lieutenant-Colonel 
Adams  submit  his  views  and  recommendations  in  connection  with  the 
subject. 

G.  L.  Gillespie, 
Bri(j,  Gen.^  Chief  of  Knqineers^ 

t),  S.  Army. 

[Third  indorsement.] 

Office  Division  Engineer,  Gulf  Division, 

N^mc  Orleans,  La,,  Decemher  Jf,^  1901. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States  Army. 

It  is  proposed  in  this  report  to  construct  a  dike  nearly  8  miles  long, 
extending  from  the  mainland  near  Texas  City  to  the  east  end  of  Pelican 
Spit  Flats,  near  Bolivar  channel,  at  a  <50st  of  $2,250,000,  and  after  this 
is  constructed  to  close  the  entrance  to  West  Bay,  leaving  an  opening 
of  300  feet  or  less.  If  all  the  proposed  works  nad  been  in  place  Sep- 
tember 8, 1900,  when  the  storm  occurred,  1  think  the  city  of  Galveston 
would  have  been  caught  in  a  cul-de-sac  and  entirely  drowned  out.  I 
notice  that  the  dike  is  advocated — 

First.  To  permit  the  closure  of  the  entmnce  to  West  Bav. 

Sexjond.  To  develop  Pelican  Island  and  Pelican  Spit  for  railway 
terminals. 

Third.  To  make  the  harbor  of  Gtilveston  a  landlocked  one. 

Fourth.  To  maintain  the  *' Texas  City  channel/' 
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In  my  opinion,  these  reasons  do  not  warrant  the  General  Goveniment 
in  undertaking  the  work.  I  recommend  that  the  plan  l»e  disapproved 
by  the  Chief  of  Engineers  and  Secretary  of  War.  Nearly  all  of  the 
water  front  of  Galveston  on  the  bay  side  is  owned  by  the  Galveston 
Wharf  Company.  Under  the  existint^  conditions  the  improvement  of 
the  inner  harbor  by  di'edgingmay  properly  be  undertaken  by  the  wharf 
company  or  by  the  city  of  Galveston. 

H.  M.  Adams, 
Z/W/.  CoL^  CorpH  of  Emjlhiiei'H, 

I) I  vis  hm  En  ij  hi  ei r, 

[IncItMiin.*  1.] 

repobt  of  mk.  k.  m.  haktrick,  ahh18tant  knfunkek. 

United  States  Engineer  Office, 

(inlrcHtorij  Tr.r.^  Jamuiry  iii4,  190] , 

Captain:  Ab  per  instnictione,  I  have  the  honor  to  suhmit  cross  wHrtions  with  esti- 
mate of  cost  of  proposed  dike  to  protect  the  inner  harlxir  at  (ialveston,  Tex. 

The  cross  sections  have  l>een  prepared  after  can^fiii  stuciy  of  the  conditions,  and 
from  personal  experience  at  Galveston,  its  vicinity,  and  (iulf  coast,  during  several 

? ^clones  and  the  late  hurricane,  with  their  accoiniiianyin^  high  water  and  overflows. 
he  manner  of  carrying  on  the  work  is  Itaseil  on  the  knowledge  gained  in  the  (ron- 
Btruction  of  Galveston  jetties,  and  other  jetties,  breakwaters,  and  revetments  in  this 
district. 

First  will  be  taken  up  the  order  of  construction,  then  the  reasons  for  sulunitting 
such  a  method  and  cross  section. 

Order  of  annftrudion. — Buihi  a  trestle  and  railway  track  from  Texas  Citv  the  whole 
length  of  dike,  to  l)e  followed  immediately  by  a  wide  brush  mattress  foundation, 
constructed  and  laid  from  the  trestle,  and  at  once  cover  with  riprap.  Through  this 
mattress  and  covering  of  riprap  drive  sheet  piles,  not  nect^*<arily  water-tight,  but 
round  piles  driven  as  close  together  as  practicable  on  the  axis  of  the  dike.  Then,  on 
this  foundation  erei-t  a  mound  of  ciuarrv-nin  material,  bringing  it  up  in  layers  over 
the  whole  length  of  the  dike,  so  that  the  currents  will  run  evenly  over  the  mound 
as  it  is  built  up. 

Trade  and  track. — Trestle  and  track  lias  l)een  found  by  experience  far  superior  in 
handling  material  to  that  of  tlouting  plant,  lM>th  on  account  of  co.st  and  rapidity  of 
work.  There  is  Ic^ss  loss  of  time  from  boisterou**  weather,  less  cajiital  reouire<l,  and 
greater  earning  capacity,  the  railways  Vjeing  able  to  forward  material  to  tlie  front  in 
all  weather.  Thert^  are  exceptions,  but  in  this  case  the  exceptions  will  be  few.  The 
only  objection  to  its  use  in  these  waters  is  the  action  of  the  teredo  navalis  on  the 
bearing  piles  of  the  trestle.  The  piles  will  have  to  l)e  renc^wed  about  every  twc>  years, 
but  it  will  be  unnecessary  to  renew  these  piles  if  the  money  is  available  to  push  and 
complete  the  work  within  two  years. 

Brush  mattresses. — For  jetty  work  exposed  to  tere<lo  navalis,  tidal  scour,  and  the 
strong  storm  currents  of  the  (iulf,  mattrcKS  foundation  is,  in  my  opinion,  not  advisa- 
ble, as  it  deteriorate*  by  erosion  of  the  exposed  ends,  assistinl  by  the  worm,  and  has 
later  to  be  replaced  by  stone.  For  closing  a  crevasse  or  the  channel  now  under  con- 
sideration a  mattress  foundation  would  seem  the  l)est,  but  care  must  be  observed 
and  prompt  action  taken  to  prevent  scour  at  any  particular  point.  It  will  also  be  in 
order  about  this  time  to  take  soundings  to  determine  the  tendencies  of  the  deep 
curves  of  depth,  so  as  to  be  pre])are<l  and  prevent  tht^ir  too  near  approach  to  the  toe 
of  the  dike.  This  protection  can  Iwst  be  accomplished,  as  was  done  at  Aransas  Pass, 
by  a  revetment  of  riprap,  which  stopi>e<l  the  erosion  on  Mustang  Island,  where  ^oins 
proved  to  be  worthless  and  had  to  be  abancloned.  In  this  connection  attention  is 
called  to  the  conditions  that  will  exist  at  Galveston  after  the  dike  is  constructed. 
They  will  be  similar  in  many  resj>ects  to  Aransas  Pass,  varying  only  for  Galveston 
in  a  greater  widtti  of  channel,  goi^e,  and  depth  of  water.  In  addition  there  will  be 
at  Galveston  an  inner  harbor,  connected  with  the  gorge  by  Galveston  channel. 

Bulkhead  or  sheet-pilwg  curtain.^^ome  sort  of  curtain  or  apron  is  deemed  necessary 
to  prevent  undermining  of  the  dike  from  pressure  causen  from  excessive  head  of 
water  during  strong  northers  or  cyclones.  At  this  time  the  dike  will  be  subjet^ted  to 
forces  and  pressures  similar  to  those  that  act  on  a  dam.    The  brusli  mattress  and 
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stone  mound  might  be  adequate  without  reenforcement,  and  certainly  would  be  if 
filling  was  available  to  make  the  dike  and  foundation  impervious  to  water.  The 
necessity  of  such  reenforcement  is  well  illustrated  by  the  effect  of  water  pressures 
and  forces  on  the  shore  branch  of  south  jetty,  where  the  riprap  of  said  branch,  for 
economv,  was  laid  directly  on  the  sand,  without  any  provision  against  undermining, 
The  Gulf  waters,  having  considerable  head,  jiercolated  through  and  under  the  riprap 
of  the  shore  branch,  and,  gaining  strength,  spouted  up  at  the  toe  of  the  elope  on  the 
bay  side,  carrying  the  sand  from  under  the  riprap  mound,  scoured  out  holes  into 
which  the  riprap  was  dropped  and  over  which  the  waters  of  the  Gulf  rushed  until 
equilib;*ium  had  been  set  up. 

Sttme  mound. — A  stone  mound  with  brush-mattress  foundation  has  been  recom- 
mended on  account  of  its  being  easily  handled  and  controlled  dimng  construction, 
especially  in  crossing  and  closing  Half  Moon  channel.  An  earth,  sand,  attenuated 
clay,  or  slush  dike  would  have  no  stability  in  the  Half  Moon  (channel  tideway,  and 
would  be  difiicult  to  retain  until  it  was  well  above  high  water  and  the  slopes  pro- 
tected with  riprap.  Such  a  dike  might  be  advantageously  constructed  in  the  shoal 
waters,  where  the  currents  are  weak,  but  is  not  recommended,  on  account  of  the 
unforeseen  currents  that  may  be  developed  during  construction  of  dike. 

Height  of  dike. — ^The  crest  of  dike  has  been  placed  at  10  feeet  above  mean  low 
tide,  for  the  following  reasons:  The  average  height  of  water  recorded  on  Galveston 
Island,  either  from  &y  or  Gulf,  previous  to  September  8,  1900,  was  8  feet,  with  a 
maximum  of  9J  feet  reported  by  a  few  individuals.  The  late  hurricane  of  Septem- 
ber 8, 1900,  shows  a  record  of  14  feet  above  mean  low  tide,  with  a  possible  maximum 
of  16  feet.  This  great  height  of  water  came  from  the  Gulf;  but  the  waters  of  the  bay 
are  shoal  and  the  reach  is  short,  so  the  extreme  height  of  water  ought  not  to  be 
taken  into  consideration  in  planning  a  |)rotection  for  the  city  of  Galveston  durins 
northers.  In  fact,  a  less  height  of  dike  might  be  advisable,  to  allow  the  waters^3 
the  Gulf,  in  times  of  hurricanes,  an  easy  outlet,  and  thus  reduce  the  possibility  of  a 
greater  height  of  water  and  duration  of  flood  over  Galveston  city. 

Estimate  of  cost. 

636,000  tons  of  riprap,  at  $2.25 $1,431,000 

210,000  cubic  yards  of  brush,  at  $1.70 357,000 

43, :^^0  linear  feet  of  trestle  and  track,  at  $3 129,990 

43,330  linear  feet  of  piling,  at  $1.80 77,994 

1,995,984 
Contingencies,  engineering,  superintendence,  etc 254, 016 

Total 2,250,000 

Very  respectfully,  your  ol)edient  servant, 

E.  M.  Habtrick, 
Assistant  Engineer, 
Capt.  C.  S.  RiCHE,  *--• 

Corps  of  Eng'nieersy  U.  K  Army. 


U  i8. 

ESTABLISHMENT  OF  HARBOR  LINES  IN  LAVACA  BAY,  AT  PORT 

LAVACA,  TEXAS. 

United  States  Engineer  Office, 
Galveston^  Tex.^  September  18^  1901. 

General:  In  accordance  with  your  telegraphic  authority  of  August 
30,  1901,  1  have  the  honor  to  submit  the  lollowing  report  and  recom- 
mendation regarding  the  establishment  of  harbor  hues  at  Port  Lavaca, 
Texas. 

A  survey  of  the  locality  was  made  on  September  3  and  4,  1901,  and 
a  raap^  of  same  is  herewith  submitted.  The  proposed  harbor  lines 
and  tneir  description  are  shown  thereon. 

«  Not  printed. 


APPENDIX   U REPORT   OF   CAPTAIN   RIOHE.  1403 

As  the  result  of  a  visit  to  Port  Lavaca,  I  ascertained  that  these  har- 
bor lines  will  be  satisfactory  to  all  interests  affected.  Deputy  Col- 
lector Hirsch  stated  that  these  lines  would  be  satisfactory  to  Collector 
Drake,  who  had  previously  made  complaint  regarding  the  unauthor- 
ized obstructions  to  navigation  at  Port  Lavaca. 

The  proposed  harbor  lines  are  described  as  follows: 

Beginning  at  mean  low  tide  shore  line  of  Lavaca  Bay,  at  a  point  on  the  northerly 
prolongation  of  the  west  side  line  of  South  street,  Port  Lavaca,  Tex. ;  thence  about 
N.  43°  (XK  E.  magnetic,  along  the  prolongation  of  said  line  to  a  point  which  is  1,044 
feet  from  the  intersection  of  said  Ime  with  the  axis  of  Guadalupe  street. 

Thence  about  N.  40°  28^  W.  magnetic,  about  3,642  feet  to  a  point  which  is  on  the 
prolongation  of  the  east-side  line  of  Division  street  and  1,484  feet  from  the  intersec- 
tion of  said  line  with  the  axis  of  Guadalupe  street. 

Thence  about  S.  43°  00^  W.  magnetic,  along  said  prolongation  of  the  east  side  line 
of  Division  street  to  mean  low-tide  shore  line  of  Lavaca  Bay. 

I  have  the  honor  to  recommend  that  the  harbor  lines  above  described 
be  approved  and  adopted. 

Very  respectfully,  your  obedient  servant, 

C.  S.  Rich6, 
Captain^  Corps  of  Enginee7'8. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Enghieet's^  Z7.  S,  Ai^ny, 

[First  indorament.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
September  2^,  1901, 

Respectfully  submitted  to  the  Secretary  of  War. 

It  appearing  that  the  establishment  of  harbor  lines  at  Port  Lavaca, 
Tex.,  IS  essential  to  the  preservation  of  the  harbor,  Captain  Rich6, 
the  district  engineer  oflScer,  submits  the  accompanying  tracing  ^  on 
which  is  delineated  and  described  the  lines  which  m  his  opinion  snould 
be  adopted. 

I  recommend  that  the  lines  selected  be  approved,  and  that  the  Secre- 
tary place  his  approval  upon  the  tracmg  which  has  been  prepared  for 
bis  signature. 

Jas.  L.  Lusk, 
Acting  Chief  of  Engineers. 

[Second  indorsement.] 

War  Department,  September  S7, 1901. 

Approved  as  within  recommended. 

Wm.  Gary  Sanger, 
Acting  Secretary  of  War. 

fl  Not  printed. 
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IMPROVEMENT  OF  CERTAIN  RIVERS  AND  WATERWAYS  IN  LOUISIANA, 
TEXAS,  ARKANSAS,  AND  MISSISSIPPI  TRIBUTARY  TO  MISSISSIPPI 
RIVER. 


REPORT  OF  CAPT.  CHAS.  L,  POTTER,  CORPS  OF  ENGINEERS^  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1902,  WITH 
OTHER  DOCUMENTS  RELA  TING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Red  River,  Louisiana,  Arkansas,  and 

Indian  Territory. 

2.  Cypress  Bayou,  Texas  and  Louisiana. 

3.  Ouachita  and  Black  rivers,  Arkansas 

and  Louisiana. 

4.  Bavou  Bartholomew,  Louisiana  and 

Arkansas. 

5.  Boeuf  River,  Louisiana. 


6.  Tensas   River   and    Bayou    Ma^on, 

Louisiana. 

7.  Mouth  of  Yazoo  River  and  Harbor 

at  Vicksburg,  Mississippi. 

8.  Yazoo  River,  Mississippi. 

9.  Tallahatchie  River,  MissisBippi. 
10.  Big  Sunflower  River,  Mississippi. 


SURVEY. 

IL  Ouachita  and  Black  rivers,  Arkansas  and  Louisiana. 


United  States  Engineer  Office, 

Vicksburg^  Miss.^  Augitst  6,  1902. 

General:  I  have  the  honor  to  transmit  herewith  annual  repoiis  for 
the  fiscal  year  ending  June  30,  1902,  upon  works  of  river  and  harbor 
improvement  of  the  Vicksburg,  Miss.,  district  in  my  charge. 

This  district  was  in  the  charge  of  Maj.  Thomas  L.  Casey,  Corps  of 

Engineers,  until  October  31,  1901,  when  I  assumed  temporarv  charge 

pursuant  to  Special  Orders,  No.  242,  pamgraph  25,  dated  Heaaquarters 

of  the  Army,  Adjutant-General's  Office,  ri  asnington,  October  19, 1901. 

Very  respectfully,  your  obedient  servant, 

Chas.  L.  Potter, 
Captain^  Corps  of  Engineers. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers^  U.  S.  A. 


V  I. 

IMPROVEMENT  OF  RED  RIVER,  LOUISIANA,  ARKANSAS,  AND  INDIAN 

TERRITORY. 

Work  for  the  general  improvement  of  the  river  was  continued 
during  the  fiscal  year  as  follows: 

The  U.  S.  snag  boat  C.  W.  Howell  was  employed  almost  continu- 
ously, operations  extending  over  the  river  below  Shreveport,  La.,  to 

1405 


1406   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

the  head  of  the  Atchafaliiya,  a  distance  of  320^  miles.     The  boat  was 
in  command  of  Watkins  Decker,  except  during  a  period  of  illness — 
July  2  to  September  30, 1901 — when  James  H.  Britton  was  temporarily 
in  charge. 
The  following  is  a  nummary  of  the  work  performed: 

Sna^  pulle<l  and  destroyed 1, 205 

Stumps  pulled,  cut,  and  destroyed 387 

Shore  snags  cut 549 

Logs  removed  from  channel 4 

Side  jams  removed 20 

Ix^aning  trees  felled 395 

Trees  girdled 674 

Cubic  yards  of  mud  lump  destroyed 37 

Wreck  removed  (sunken  flatboat  at  Elder  Grove,  La. ) 1 

The  U.  S.  snag  boat  O.  G,  Wa</?i<^?\  Robert  Elfiein,  mast-er,  was 
transferred  from  Black  River  to  Lower  Red  River  November  1,  1901, 
where  it  was  employed  until  Janiiar}^  7,  1902.  During  this  period  it 
worked  over  the  stretch  between  the  head  of  Atchafalaya  River  and 
Poland  Cut-off,  23  miles  below  Alexandria,  La.,  and  removed  the  fol- 
lowing obstructions  to  navigation,  viz: 

Snags  pulled 353 

Stumps  pulled,  cut,  and  destroyed 1, 514 

Shore  snags  cut 712 

Leaning  trees  felled 1, 224 

Ix)g8  cut  up 50 

In  August,  1901,  a  party  under  the  supervision  of  Overseer  E.  P. 
Allen  was  organized  at  Shreveport,  La.,  and  equipped  with  tools, 
tackle,  explosives,  et€.,  for  work  during  the  period  of  low  water  in 
the  old  rait  region  above  Shreveport.  Active  operations  commenced 
at  Shreveport  August  5,  and  from  that  date  until  October  31  were  car- 
ried upstream  69  miles  to  the  Louisiana  and  Arkansas  line.  From 
November  1  to  December  27  the  party  worked  back  over  the  stretch 
to  Shreveport.  Channel  snags  and  stumps,  accumulations  of  drift, 
and  logs  that  had  lodged  upon  bars  were  destroyed  as  far  as  practicable. 
Shore  snags,  stumps,  logs,  and  lo>aning  timber  along  both  oanks  were 
cut  up  or  destroyed,  and  sliding  and  caving  banks  were  cleared  of 
trees  and  stumps. 

The  following  is  a  summary  of  the  work  performed  by  this  party, 
viz: 

Channel  snags  destroyed 714 

Channel  stumps  destroyed 329 

Side  jams  removed 47 

Logs  cut  up  and  destroyed 6, 395 

Stumps  cut 1, 738 

Shore  snags  cut 22, 331 

Leaning  trees  felled 23, 645 

Trees  girdled 43 

Square  yards  of  willows  and  brush  cut 7, 125 

Wreck  removed  (part  of   steamer  John   O,    Fletcher,  sunk    1886,   Shady 

Grove,  La. ) - 1 

*  *  *  *  *  *  * 

With  the  funds  available,  it  is  proposed  to  continue  snagging  oper- 
ations, etc.,  for  the  general  improvement  of  the  river  from  head  of 
the  Atchafalaya,  Louisiana,  to  mouth  of  the  Kiamichi,  Indian  Territory. 
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A  survey  of  the  locality  will  be  made  and  report  submitted  respecting 
the  provisionof  theactof  June  13, 1902,  that  '^$15,000  may,  in  the  dis- 
cretion of  the  Secretary  of  War,  be  spent  in  the  improvement  of  the 
channel  at  Shreveport,  La."  Should  additional  wort  be  found  advis- 
able, supplementary  plans  and  recommendations  will  be  submitted. 


Money  statement. 


July  1 ,  1901,  balance  unexji^nded 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902  . 


June  30,  1902,  amount  expended  during  fiscal  year 


$40, 845. 59 
135,000.00 

175,845.59 
30, 625.  65 


July  1,  1902,  balance  unexpended 145, 219. 94 

July  1,  1902,  ontetanding  liabilities 62.29 

July  1,  1902,  balance  available 145, 157. 65 


Amount  that  can  be  profitably  expended  in  'fiscal  year  ending  June  30, 
1904,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1902 («) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

The  appropriations  for  the  early  work,  from  1828  to  1852,  were  as 
follows: 


May  23,  1828 $25, 000. 00 

March  2,  1831 187. 50 

July  3,  1832 22, 628. 00 

June28,  1834 50,000.00 

March  3,  1835 50, 000. 00 

July  2,  1836 40,800.00 

Do 30,000.00 

March  3,  1837 65, 000. 00 

April20,  1838 70,000.00 


March  3,  1841 $75,000.00 

March  2,  1847 7,150.00 

August  30,  1852 100,000.00 

Total 535,  765. 50 

Amount  expended 532,  219. 90 

Amount  carried  to  sur- 
plus fund 3,545.60 


The  appropriations  since  1872  have  been  as  follows: 

July  5,  1884 $75,000 

August5, 1886 r I      ^7'^ 


Junel0,1872 {    f^\m 

March  3, 1873 80i  000 

June  23, 1874 50, 000 

March  3, 1875 20, 000 

August  14, 1876 35, 000 

April  10,  1869 4, 500 

February  7, 1878. 6, 000 

J^el8»1878 {      24,000 

15,000 

March3, 1879 {       22,500 

10,000 
25,000 
60,000 
10,000 
10,000 
10,000 
75,000 


June  14, 1880. 


March  3, 1881 . 
August  2, 1882. 


August  11, 1888. 


September  19,  1890 
July  13,  1892 


65,000 

35,000 

3,000 

100,000 

28,000 

2,000 

145,000 

3,500 

August  18, 1894 1    ^^'500 

June3,1896 |     ^^'^ 

March  3, 1899 150^000 

June  13, 1902 135,000 

Total 1,732,000 


a  Biennial  appropriation  should  be  $150,000. 
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rOMKBRCIAL 

Navigation  of  Red  River  above  Monlgomery  to  Shreveport,  La.,  158  milea,  was 
)>usp«nded  for  nbout  two  and  one-half  months  during  the  period  of  loweet  water — fran 
October  1  to  December  15,  1901.  Above  Shreveport  to  Fulton,  Ark.,  the  river  was 
nav^ble  for  tight^raft  eteamboate,  except  during  the  above  period  of  lowest  water. 

Lift  of  tUamboal*  in  the  Red  River  trade  during  t)ie  fiscal  year. 
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Estimated  val 


In  addition  to  the  alrave  is  the  commerce  of  Ouachita  and  Black 
rivers,  which  pa;«»<es  up  and  down  Lower  Red  River.  During  the 
fiscal  year  1901-2  this  aggregated  313,863  tons,  valued  at  $9,720,000, 
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and  the  business  of  the  past  thirteen  years  ranges  between  73,679  and 
313,863  tons  per  annum,  with  values  estimated  at  $3,293,000  to 
$10,234,250,  the  average  of  the  thirteen  years  being  172,346  tons, 
valued  at  $6,394,760. 

Receipts  and  shipments  of  hales  of  cotton  at  Shreveporl^  La. 


RECEIPTS. 

By  mil 

By  wftgoii 

By  river 

Warehouse  receipts 

fiHIPMENTS 

By  Texas  and  Pacific  Rwy : 

By  Vicksburg,  Shreveport  and  Pacific  Rwy 

By  Houston  and  Shreveport  R.  R 

By  St.  Louis  Southwestern  Rwy 

By  Kansas  City  Southern  Rwy 

By  Shreveport  and  Red  River  Valley  Rwy 

By  Texarkana,  Shreveix)rt  and  Natchez  Rwy 

By  Missouri,  Kansas  and  Texas  Rwy 

By  river  to  New  Orleans 

Total 


1901-2. 


fai 

\o.\ 


212.954 


(«) 

\a) 

(") 
(«) 

S 


214,430 


a  Details  not  furnished. 
*  *  *  ♦ 

[For  railroads,  see  report  for  1901.] 


V2. 


IMPROVEMENT  OF  CYPRESS  BAYOU,  TEXAS  AND  LOUISIANA. 

No  work  was  done,  as  there  was  no  stage  during  the  fiscal  year  on 
which  the  United  States  dredge,  waiting  at  Shreveport,  La.,  since 
July  5, 1897,  could  cross  Albany  Flats  and  enter  the  lakes.  Reference 
is  invited  to  the  Report  of  the  Chief  of  Engineers  for  1898  (pp.  1589 
to  1693)  upon  this  subject.  The  highest  reading  of  the  Shreveport 
gauge  during  the  year  was  17.6  feet,  June  13-15,  1902. 

The  expenditures  made  during  the  year  were  for  care  of  the  dredge 
at  Shreveport. 

The  expenditure  of  the  available  funds  for  dredging,  or  for  the 
removal  of  snags,  stumps,  etc.,  will  aflford  no  improvement  to  naviga- 
tion between  Shreveport  and  Jeflferson,  and  it  is  recommended  that 
the  project  be  repealed  and  the  funds  paid  into  the  Treasury. 

Money  statement, 

July  1,  1901,  balance  unexpended $6, 735. 36 

June  30,  1902,  amount  expended  during  fiscal  year 933. 10 

July  1,  1902,  balance  unexpended 4,802.26 

ENG  1902 89 
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The  appropriations  for  Cypress  Bayou  and  the  lakes  have  been  as 
follows: 

By  act  of — 

June  10,  1872 $10,000.00 

March  3,  1873 50,000.00 

August  14,  1876 13,000.00 

June  18,  1878 15,000.00 

March  3,  1879 6,000.00 

Augusts,  1886 18,000.00 

August  11,  1888  (allotted  from  appropriation  for  Red  River) 5, 000. 00 

September  19,  1890,  for  survey 10,000.00 

July  13,  1892,  for  survey 2,000.00 

July  13,  1892  (allotted  from  appropriation  for  Red  River) 1,  701. 33 

August  18,  1894 10,OOOjOO 

June  3,  1896 5,000.00 

Total 145,701.33 


COMMERCIAL  STATISTICS. 

There  was  no  navigation  between  Shreveport  and  Jefferson  during  the  year. 


Vs. 

IMPROVEMENT  OF  OUACHITA  AND  BLACK  RIVERS,  ARKANSAS 

AND  LOUISIANA. 

The  U.  S.  snag  boat  O.  O,  Wagner^  Robert  Elflein,  master,  was 
employed  from  July  1  to  October  31,  1901,  between  Sinope  landing 
and  the  mouth  of  Black  River,  /  ouisiana,  a  stretch  of  139  miles.  The 
boat  was  transferred  to  the  Improvement  of  Red  River  November  1, 
but  returned  to  Black  River  January  7,  and  between  that  date  and 
March  5,  1902,  worked  upstream  to  Camden,  Ark.,  and  thence  back 
to  Monroe,  La.,  where  it  was  laid  up. 

The  following  is  a  summary  of  the  work  performed  by  the  Wagner 
during  the  above  periods,  viz: 

Snags  pulled 600 

Stumps  pulled,  cut,  and  destroyed 1 , 994 

Shore  snags  cut 1, 848 

Leaning  trees  felled 9, 167 

Trees  girdled _ .  1, 661 

Wrecks  removed,  viz:  Parts  of  steamboats  C,  A,  Hill  (sunk  1899)  and  Rubn 
(burned  October,  1901)  opposite  Trinity,  La. 

March  0  to  20,  1902,  accompanied  by  Assistant  Engineers  H.  M. 
Marshall  and  John  Ewens,  I  made  an  inspection  trip  on  the  snag  boat 
Columbia  from  the  mouth  of  Black  River,  Louisiana,  to  Camden,  Ark., 
350  miles,  and  also  inspected  the  following  tributary  streams  on  the  way 
up,  viz:  Little  River  and  Catahoula  Lake,  Tensas  River  and  Bayou 
Magon,  Boeuf  River,  Bayou  D'Arbonne,  and  Bayou  Bartholomew. 

SURVEY. 

Office  and  field  work  of  the  survey  were  continued  during  the  year, 
and  a  final  report  thereon  was  submitted  February  22,  1902  (printed 
in  House  Doc.  No.  448,  Fifty-seventh  Congress,  first  session,  and  repub- 
lished in  the  Report  of  the  Chief  of  Engineers  for  1902,  p.  1435).  Since 
then  work  upon  the  maps  and  notes  has  continued.  For  details, 
reference  is  invited  to  the  report  of  Assistant  Engineer  Marshall, 
appended  hereto. 
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With  the  funds  available  it  is  proposed  to  continue  snagging  opera- 
tions, etc.,  for  maintenance  of  the  improvement  from  mouth  of  Black 
River  to  Camden ;  to  complete  the  survey  for  locks  and  dams,  and  to 
acquire  the  sites  and  commence  the  construction  of  two  locks  and 
dams,  one  near  Monroe,  La.,  known  as  Lock  4,  and  one  near  Roland 
Raft,  Ark.,  known  as  Lock  6. 

River  and  harbor  act  approved  June  13,  1902,  provides — 

That  a  contract  or  contracts  may  be  entered  into  by  the  Secretary  of  War  for 
snch  materials  and  work  as  may  be  necessary  to  complete  the  work  of  construct- 
ing said  locks  and  dams,  to  be  paid  for  as  appropriations  may  from  time  to  time 
be  made  by  law,  not  to  exceed  in  the  aggregate  $353,954,  exclusive  of  the  amounts 
herein  and  heretofore  appropriated. 

The  chief  item  of  the  following  estimate  for  the  fiscal  year  ending 
June  30,  1904,  is  based  upon  the  above  provision: 

Completing  locks  and  dams  Nos.  4  and  6 $353, 954 

Rebuilding  snag  boat  O.  O.  Wagner 25, 000 

Maintenance  of  work  from  mohth  of  Black  River,  Louisiana,  to  Cam- 
den, Ark  - 20,000 


Total - - 898,954 

Respecting  the  need  for  rebuilding  the  snag  boat  O.  Q.  Wagner^ 
reference  is  invited  to  Major  Casey's  report  of  last  year.  (Report 
Chief  of  Engineers  1901,  pp.  2035-2036.) 

Money  statement, 

July  1,  1901,  balance  unexpended.. $31,889.32 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,1 902 .      ill,  500 .  00 

143, 389. 32 
June  30,  1902,  amount  expended  during  fiscal  year 25, 191. 51 

July  1, 1902,  balance  unexpended 118,197.81 

July  1 ,  1902,  outstanding  liabilities 322. 24 


July  1 ,  1902,  balance  available 117, 875. 57 


Amount  (estimated)  required  for  completion  of  existing'project. .  _  1, 918, 576. 00 
An]:ount  that  can  be  profitably  expended  in  fiscal  year 
ending  June  30,  1904,  in  aadition  to  the  balance  unex- 
pended July  1,1902: 

For  works  of  improvement .  .       $J353, 954. 00 

For  rebuilding  snag  boat 25,000.00 

For  maintenance  of  improvement " 20, 000. 00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


398, 954. 00 


The  appropriations  have  been  as  follows: 


By  act  of — 

Mar.3,1871 $25,000 

Do 26,000 

June  10, 1872 .  60, 000 

Do 40,000 

Mar.  3, 1873 60, 000 

Aug.  14, 1876 12, 000 

June  18,1878 10,000 

Mar.  3, 1879 10, 000 

June  14, 1880. -  8, 000 

Mar.3,1881 12,000 

Aug.2,1882... -  12,000 

July  5, 1884 15,000 


By  act  of — 

Aug.5,1886 $17,500 

Aug .  1 1 , 1 888 20, 000 

Sept.  19, 1890 15, 000 

July  13, 1892 40,000 

Aug.18,1894 50,000 

Jime3,1896 70,000 

Mar.3,1899 110,000 

June  13,1902 31,500 

Do 80,000 


Total-. 724,000 


a  Biennial  appropriation  should  be  $40,000. 
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E>nring  the  fiscal  year  1903  Onitchita  and  Black  rivers  were  reported  navigable 
for  New  OrleanB  packets  to  Camden,  Ark.,  from  December  to  Jnne.  At  lowest 
Btf^en  the  New  Orleans  boats  conkl  not  ascend  above  Harrisonborg,  La.  Small 
Ijgbt-draft  boats  that  ply  in  the  tribntariea  coald  mn  the  main  river  nearly  the 
whole  year. 

Liat  of  sUainbiMilx  nigagni  in  the  trade  during  thefltoal  year. 
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New    Orleans    and 

Ouachita  River. 
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List  of  steamboats  engaged  in  the  trade  during  tlieJUcal  year — Contiiiaed. 
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ReceiptH  aiid  shiptnents  of  bales  of  cotton  at  Camden,  Ark, 


1901-2. 


Roate. 


Missouri  Pacific  Rwy 

St.  Lonis  Southwestern  Rwy. 

River 

Wagon 

Total 


[For  railroads,  see  report  for  liM)l.] 


report  of  mr.  h.  m.  marshall,  assistant  bnoineeb. 

United  States  Engineer  Office, 

Vicksburgj  Miss. ,  June  10, 190t. 

Captain:  I  have  the  honor  to  submit  the  following  report  on  survey  of  Ouachita 
and  Black  rivers,  Arkansas  and  Louisiana,  for  the  last  fiscal  year. 

The  boring  party,  under  Surveyor  William  R.  Neely,  made  borings  in  the 
vicinity  of  Riverton  during  July.  No  very  satisfactory  location  was  found,  but 
the  material  near  Upper  Breston  was  fairly  good.  Trouble  there  with  ttie  land 
owner  in  regard  to  survey  lines,  which  compelled  cutting  a  row  of  com,  the  yield 
from  which  would  probably  have  been  a  couple  of  bushels  and  for  which  damages 
and  court  costs  amounting  to  $32.15  were  assessed,  gave  sufficient  intimation  of 
what  ^as  in  store  if  that  place  should  be  selected  for  a  lock  and  dam  site.  Low 
water  put  a  stop  to  operations,  and  the  party  was  disbanded. 

In  October  boring  was  resumed  and  trial  made  at  Calls  Landing,  about  a  mile 
above  Upper  Breston.  A  fair  foundation  was  found  and  that  site  was  chosen. 
The  party  moved  down  on  Black  River  to  ascertain  if  any  suitable  location 
existed  above  New  Hope.  Borings  were  made  at  two  places,  but  nothing  save 
sand  was  foiind.  The  party  then  moved  back  to  Catahoula  shoids  and  made  a 
boring  about  200  feet  deep.  Strata  of  clay  and  rock  were  found  to  a  depth  of  158 
feet,  and  then  white  sand,  affording  a  free  flow  of  clear,  soft  water.  No  other 
work  was  done  in  the  field  during  the  year. 

In  the  office  all  field  notes  were  checked  and  indexed,  and  general  indexes  were 

Srepared  of  all,  except  topography  and  hypsometry,  which  are  not  quite  complete, 
laps  of  all  surveys  have  been  finished  except  4  of  the  tracings  of  the  ]&yon 
Bartholomew  sheets  and  the  local  surveys  of  the  lock  sites.  The  map  sheets  on 
Ouachita  and  some  of  the  tributaries  were  plotted  on  tracing  linen  in  order  that 
blue-prints  might  be  made  without  extra  cost,  but  it  has  proved  to  be  a  poor 
economy.  The  sheets  havcj  become  soiled,  stretched  in  some  directions  and 
shrunken  in  others,  till  they  are  not  a  fit  representation  of  a  high-class  survey.  The 
chain  line  should  l>e  replotted  on  heavy  drawing  paper  and  the  trac^gs  trans- 
ferred by  pantograph  and  made  to  fit  the  correct  line. 

Final  report,  with  x)lan  for  locks  and  dams,  was  completed  and  submitted  in 
February.  It  was  published  in  House  Doc.  No.  448,  Fifty-seventh  Congress,  first 
session,  and  contained  all  data  collected  during  the  survey. 

Two  locks  and  dams  having  l)een  provided  for  in  the  river  and  harbor  bill  which 
has  passed  the  Senate  and  House,  the  estimates  and  specifications  necessary  for 
advertising  and  letting  the  contract  are  now  in  course  of  preparation. 
Very  respectfully,  your  obedient  servant, 

H.  M.  Marshall, 
Assistant  Engineer. 
Capt.  Charles  L.  Potter, 

Corps  of  Engineers 
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V4. 

IMPROVEMENT   OF  BAYOU   BARTHOLOMEW,  LOUISIANA  AND 

ARKANSAS. 

No  work  was  done  during  the  fiscal  year  for  the  maintenance  of 
this  improvement,  the  balance  available  being  too  small  to  permit 
of  the  organization  and  equipment  of  a  special  party  for  the  purpose. 
The  expenditures  made  were  for  the  care  and  preservation  of  plant 
used  upon  the  work. 

The  river  and  harbor  act  of  June  13,  1902,  appropriated  $15,000  for 
maintenance  of  the  improvement  of  Bayou  Bartholomew  and  of  five 
other  tributaries  of  Ouachita  River.  It  is  proposed  to  apply  the  allot- 
ment for  Baj'ou  Bartholomew  to  the  removal  of  obstrucoions  between 
its  mouth  and  McComb  Landing,  Ark.,  during  the  period  of  low 
water. 

The  annual  cost  of  maintaining  the  work  in  Bayou  Bartholomew 
was  estimated  to  be  $2,500.  Drift,  sliding  and  caving  banks,  and  the 
rapid  growth  of  vegetation  constantly  add  new  obstructions,  which, 
if  allowed  to  remain,  accumulate  more  rapidly  and  become  more  dif- 
ficult to  remove  each  year. 

Money  statement. 

July  1 ,  1901,  balance  unexx)ended _ $785. 09 

Allotment  from  amount  appropriated  by  river  and  harbor  act  approved 
June  13, 1902,  for  various  tributaries  of  Ouachita  River  « 5, 000. 00 


5, 785. 09 
June  80,  1902,  amount  expended  during  fiscal  year . . .   281. 94 


July  1,  1902,  balance  unexpended 5, 503. 15 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30, 1904,  for  maintenance  of  improvement,  in  addition  to  the  bal- 
ance unexpended  July  1,  1902 - (ft) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

The  appropriations  have  been  as  follows: 


By  act  of — 

March  3,  1881 $8,000 

August  2,  1882 5,000 

July  5, 1884 5,000 

August5,  1886 5,000 

August  11,  1888 5,000 

September  19,  1890 5,000 

July  13,  1892 5,000 


By  act  of — 

August  18,  1894 -...  $5,000 

Junes,  1896 4,000 

March  3,  1899 5,000 

June  18,  1902  (allotment)  ..    5,000 


Total 57,000 


«  This  appropriation  was  allotted  as  follows: 
For  maintenance  of  improvement  of — 

Bayou  Bartholomew,  Louisiana,  and  Arkansas $5,000 

BoBuf  River,  Louisiana 5, 000 

Tensas  River  and  Bayou  Ma^on,  Louisiana 2, 500 

Bayous  d'Arbonne  and  Comey ,  Louisiana 2, 500 


Amount  of  appropriation _ 15, 000 

^  Biennial  appropriation  should  be  $5,000. 
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a  rexmrted  to  have  been  naTigable 


List  of  stem-wJieel  steamboats  engagetl  in  naoigation  during  the  y 
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Vs. 

IMPEOVEMENT  OP  BCEUP  RIVEB.  LOUISIANA. 

Work  for  tim  maiiitenanco  of  tliia  improvemunt  was  resumed  at 
Poiut  Jefferson  May  0,  1901,  and  on  June  30,  litOl,  had  been  carried 
downBtn-ain  05  miles  to  near  Tanglewood,  La.  (See  Report  of  tlie 
Chief  of  Knfrinceit!,  1001,  p.  20U.)  From  July  1  to  September  2, 1001, 
oiierationtt  woi-o  continued  dowmjtream  to  the  mouth,  a  distance  of 
8C  miles,  un<li'r  the  local  supervision  of  Overseer  J,  R,  Vaughan.  The 
stages  were  near  extreme  low  water  tliiring  the  entire  period,  and  the 
olwtructions  were  destroyed  to  and  below  the  water  surface,  affording; 
safe  navigation  for  tho  time  at  any  stage  uixtn  which  steamboata  can 
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The  following  is  a  summary  of  the  work  performed,  viz: 

Channel  snags  cut  and  destroyed 2, 887 

Stumps  cut  and  destroyed 1, 479 

Shore  snags  cut  and  destroyed 1, 595 

Logs  removed  from  channel 711 

Logs  cut  and  destroyed  along  the  banks 8, 704 

Trees  felled  and  destroyed 1 ,  089 

Trees  removed  from  channel 7 

Square  yards  of  willows  and  brush  cleared 84, 437 

After  completion  of  this  work  the  force  and  outfit  were  transferred 
to  Bayou  Ma§on. 

The  three  outlets  of  Boeuf  River  near  Point  Jefferson,  Louisiana,  have 
been  open  since  l^he  flood  of  1890,  and  as  no  provision  for  their  closure 
has  been  made  in  the  twelve  years,  it  appears  reasonable  to  assume 
that  it  is  not  the  intention  of  Congress  to  enter  upon  that  part  of 
the  project  which  contemplates  rebuilding  the  dams  and  connecting 
levees.  It  is  proposed,  therefore,  to  apply  the  unexpended  balance  of 
former  appropriations  to  maintenance  of  the  work  performed  for  the 
removal  of  snags,  logs,  leaning  timber,  etc.,  obstructing  navigation 
between  the  mouth  and  Wallace  Landing,  Louisiana.  The  estimate 
for  closing  outlets  is  omitted  from  the  money  statement  below,  and 
the  unexpended  balance  probably  will  be  sufficient  for  maintenance 
of  the  improvement  to  June  30,  1904. 

Money  statement. 

July  1, 1901 ,  balance  unexpended $9, 848. 84 

Allotment  from  amount  appropriated  by  river  and  harbor  act  approved 
June  13, 1902,  for  various  tributaries  of  Ouachita  River, 5, 000. 00 


14,848.84 
June  30, 1902,  amount  exi)ended  during  fiscal  year ^ 2, 848. 84 


July  1, 1902,  balance  unexpended 12, 000. 00 


f  Amount  that  can  be  profitably  exi)ended  in  fiscal  year  ending  June  30, 
1904,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1 , 1 902 ( «) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

The  following  appropriations  have  been  made : 


By  act  of — 

March  8, 1881 $5,000 

August  2,1882 5,000 

July5,1884 5,000 

August  5,1886 5,000 

August  11, 1888 6.000 

September  19, 1890 5,000 

July  13,1892 10,000 


By  act  of— 

August  18, 1894 $8,000 

June3,1896 6,000 

March  3,1899 6,000 

June  13, 1902  (allotment) ...    5, 000 


Total 66,000 


«  Biennial  appropriation  should  be  $5,000. 


1418      BHPOBT   OF   THE    CHIEF    OF   ENQINEEB8,   U.   8.   ABMY. 


L  BTATISTIC9. 


In  the  fiecal  year  Bceof  Biver  woe  reported  to  have  been  navigsble  from  Jtmn- 
ary  1  to  June  30. 

LM  of  »teanAoat»  en^agedin  navigation  daring  the  fltcal  yetxr. 
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The  Vickbnrg,  Shreveport  and  Pacific  Railway  crosses  BcEnf  River  near  Qiraid, 
La.,  and  the  New  Orleans  and  Northwestern  Railway  croBseaabont  3  miles  north 
of  Rayville,  La.    The  Houston,  Central  ArkausaH  and  Northern  Railroad  ninjs 

parallel  to  the  river  on  the  weat.    ■ 


IMPROVEMENT  OF  TENSAS  RIVER  AND  BAYOU  MAQON,  LOUISIANA. 

Aftei'  suspending  work  in  Bceuf  River,  Louisiana,  an  outfit  of  tools, 
tackle,  tents,  cooking  range,  utensils,  etc. ,  was  shipped  to  Delhi,  La. , 
preparatory  to  resuming  work  for  the  improvement  of  Bayou  Ma^on. 
A  barge  (185  by  •^'Ji  feet)  was  hired  for  quarters  of  employees,  and  for 
storage  and  transportation  of  tools  and  stores,  and  after  placing  the 
outfit  aboard  it  was  moved  from  Delhi  upstream  to  Floyd,  where 
active  operations  commenced. 
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From  September  27  to  December  21,  1901,  work  was  carried  from 
Floyd  to  the  mouth  of  Bayou  Ma^on,  111.5  miles,  and  thence  down 
Tensas  River  to  its  mouth,  42.7  miles,  under  the  supervision  of  Over- 
seer J.  R.  Vaughan.  Continued  low  water  facilitated  operations. 
The  stretches  worked  over  were  put  in  safe  navigable  condition,  the 
following  obstructions  having  been  destroyed: 

Channel  snags  cut  and  destroyed  .  i 2, 549 

Stomps  cut  and  destroyed 8, 077 

Shore  snags  cut  and  destroyed 1, 349 

Jams  removed 1 

Side  jams  removed 1 

Logs  removed  from  channel . . .  _ 372 

Logs  cut  and  destroyed  along  the  banks _  1 ,  820 

Trees  removed  from  channel 68 

Leaning  trees  felled  and  destroyed 1, 313 

Square  yards  of  willows  and  brush  cleared 38, 639 

Cubic  yards  of  mud  lumps  removed  from  channel 8 

Wreck  removed 1 

(Towboat  C7eo7i,  burned  1900,  about  1  mile  above  Egypt  Landing, Bayou  Ma^on. ) 

With  the  funds  available  for  maintenance  of  this  improvement,  it 
is  proposed  to  work  over  Tensas  River  to  Westwood  Place,  about  75 
miles  above  the  mouth,  and  up  Bayou  Ma^on  to  Floyd,  to  remove  and 
destroy  obstructions  to  navigation  added  since  operations  were  sus- 
pended. 

Money  statement. 

July  r,  1901,  balance  unexpended. . '. $4, 137. 56 

Allotment  from  amount  appropriated  by  river  and  harbor  act  approved 
June  13,  1902,  for  various  tributaries  of  Ouachita  River 2, 500. 00 


6,637.56 
June  30,  1902,  amount  exi)ended  during  fiscal  year 3,899.65 


July  1,  1902,  balance  unexpended 2, 737. 91 

July  1,  1902,  outstanding  liabilities 39.24 


.1  uly  1 ,  1902,  balance  available _ 2, 698. 67 


'Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1904,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1902 ...   « 2, 500. 00 

I  Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

The  appropriations  have  been  as  follows : 


By  act  of — 

March  3, 1881 $3,000 

July  5, 1884 4,000 

August5,1886 4,000 

August  1 1 ,  1888 _  5, 000 

September  19,1890 5,000 

July  13,1892 5,000 


By  act  of — 

August  18,1894 $5,000 

June  3, 1896 5,000 

March  3, 1899 4,000 

June  13, 1902  (allotment) . .  2, 500 


Total _ 42,500 


a  Biennial  appropriation  should  be  $5,000. 
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COUUERCIAL   BTATISTICB. 


Dnring  the  fiscal  year  Bayon  Ma^n  was  reported  to  have  been  navigable  from 
FebruOTy  1  to  May  15.  Lower  Tenaas  Biver  was  navigable  somewhat  longer,  but 
the  period  of  low  water  in  both  etreama  was  u&naually  protracted-. 

List  of  Hteamboat*  engaged  in  navigation  during  the  fiscal  j/ear. 


Natn<-- 

1 

1 

1 

1 

1 

Draft. 

Between- 

J-W-awsyBB 

Stern- 
wbeel 

i6 

7I>,8 

fl.fi 

I 
I 

i 

jOTBBviUB  and  Tenaas  Biver. 

St 

fln 

DeiU  and  line  Peirj.  lAOis- 

in 

DelliiBud  Flovd.La 

Dghi^d  CrVkett  PotoV. 

mm 

JoneaviUe  Tenaas  bTtbt.  and 

Tub.. 

6  Not  reported. 
Summary  iif  commerce  reported. 


Artirlea. 

190I-S. 

"Is 

^S 

"■s 

Retnrn  trolBht _ 

The  Vickaburf-,  ShreTepnrt  and  Pacific  Railway  croaaea  Bayon  Hacon  near 
Delhi,  and  Tensas  River  near  Dallas.  I.n..  The  New  Orleans  and  Northwestern 
Railway  croaaes  Tenaas  Biver  Sit  Clayton,  C<)ncorilia  Pariah,  La, 


The  Atlantic,  Gulf  and  Pacific  Company,  contractors  for  the  work 
of  excavation  along  the  diversion  route  from  Old  River  to  Kleinston 
Landing,  continued  operations  during  the  year,  without  cessation, 
using  tlie  three  dredges  described  in  last  year's  i-eport-  (Report  Chief 
of  Engineers,  1901,  p.  2063.) 


APPENDIX   V REPORT   OF    CAPTAIN   POTTER. 


1421 


The  condition  of  the  work  at  the  close  of  the  fiscal  year  ending  June 
30,  1902,  was  as  follows: 

The  quantities  of  excavation  since  operations  under  the  contract 
commenced,  as  measured  fOr  monthly  payments,  have  been  as  follows: 

Cubic  yards. 

November  19,  1900,  to  June  30,  1901  _ 1,871,764 

July  1,  1901,  to  June  30,  1902 2,823,015 


Total  work  on  which  payments  have  been  made 4, 694, 779 

Excavation  on  which  payment  is  withheld  until  conpletion  of  contract .        11, 341 


Total  work  performed  to  June  30,  1902 4,706,120 

Approximate  quantity  required  to  complete  contract.  - 918, 880± 

Total 5,625,000± 

For  details  and  general  information  respecting  the  work,  reference 
is  invited  to  the  appended  report  of  Mr.  T.  C.  Thomas,  assistant  engi- 
neer, in  local  charge. 

«  *  !i(  4c  4c  *  4c 

Money  statement. 

July  1,  1901,  balance  unexpended $776,998.25 

June  30,  1902,  amount  expended  duiing  fiscal  year. 875, 490. 97 

July  1,  1902,  balance  unexpended 401,507.28 

July  1,  1902,  outstanding  liabilities 11,535.87 

July  1,  1902,  balance  available 389,971.41 


July  1 ,  1902,  amount  covered  by  uncompleted  contracts 115, 347. 40 


LIST  OF  APPROPRIATIONS  MADE. 


July  13,  1892 $75,000 

August  18,  1894 225,000 

Do _ - 40,000 

June  4,  1897 -  350,000 

March3,1901 510,000 


Total --- - 1,200,000 


ABSTRACT  OF  CONTRACT   IN   FORCE. 


Name  of  contractor. 

Bate  per 
cubic 
yard. 

Date  of 
approval. 

Date  of 

beginning 

work. 

Date  of 
expiration. 

Atlantic,  Gulf  and  J*aciflc  Co 

Cents. 
12.4 

Aug.  10, 1900 

Nov.  19,1900 

May  19,1903 

COMMERCIAL  STATISTICS. 


For  commercial  statistics  see  Yazoo  River  and  its  tributaries. 
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report  op  mr.  t.  c.  thomas,  assistant  enqinebb. 

United  States  Enqineer  Office, 

Vicksburg,  Miss,,  June  30,  ISOS, 

Captain:  I  have  the  honor  to  snbmit  report  on  survey  and  dredging  operations 
in  the  Yaz(X)  River  diversion  canal  dnring  the  fiscal  year  ending  Jtme  80, 1902. 

A  force  of  four  men,  under  Junior  Engineer  L.  L.  Griffith,  was  retained  for 
sounding  after  the  dredges,  maintaining  gauges,  etc.  In  addition  to  tiiis  routine 
work,  the  following  surveys  were  made  as  opportunity  offered:  In  Jtily,  1901,  a 
survey  was  made  of  the  east  branch  of  Lake  Centennial  from  the  soath  end  of 
open  water  in  lake  to  the  head  of  De  Soto  Island.  On  the  south  this  survey  over- 
laps one  made  in  April.  1900,  covering  the  harbor  division  of  the  canal  and  extend- 
ing north  to  Glass  Bayou.  For  the  1901  survey  sounding  ranges  were  laid  off  at 
about  300-foot  intervals,  from  a  taped  base  on  the  east  bank  of  lake,  and  individ- 
ual soundings  were  located  by  sextant  angles  and  range.  Later  a  similar  survey 
was  made  of  the  Wrong  End  of  Old  River,  from  the  head  of  the  **  main  cut"  of 
canal  to  the  Yazoo  River.  Sounding  ranges  were  laid  off  at  about  800-foot  inter- 
vals until  the  limits  of  probable  excavation  were  passed,  then  at  greater  distances. 
These  surveys  were  plotted  to  a  large  scale,  foot  contours  laid  down,  and  a  paper 
location  made  of  the  corresponding  stretches  of  canal. 

Immediately  after  the  high  water  of  1901-2  a  survey  was  made,  by  the  same 
general  methods,  at  the  present  mouth  of  the  Yazoo,  and  extending  ^rom  bcdow 
the  foot  of  towhead  at  mouth  up  to  deep  water  in  the  Yazoo  proper. 

In  November,  1901,  when  the  river  stage  was  low,  the  hwrbor  division  of  canal 
was  cross-sectioned  from  the  Mississippi  River  to  the  head  of  the  channel  dredged 
in  1900-1901,  and  the  cross  ranges  sounded  immediatelv  after  the  recession  of  the 
high  water  of  1900-1901 .  In  December  and  January  the  whole  area  dredged  over 
in  the  **main  cuf  was  sounded  at  whole  and  half  ranges,  to  acquire  data  for 
determining  natural  fill  in  that  part  of  canal  in  the  event  of  a  general  overflow. 

In  May  surveys  were  run  and  estimates  made  for  a  levee  from  mouth  of  canal  to 
east  end  of  the  Lake  Centennial  dam;  and  for  an  alternative  levee  along  the  I^ 
Imnk  of  the  Mississippi  River  from  mouth  of  canal  to  Kings  Point.  Special 
reports  on  these  levees  have  been  submitted.  In  same  month  the  stretch  of  canal 
in  Old  River  was  located  in  the  field,  from  a  tax)ed  base  on  east  bank  of  river.  The 
sloping  bank  was  covered  with  timber  and  underbrush  exten^ig  out  into  the 
water,  and  an  extra  force  of  laborers  had  to  be  employed  to  clear  the  cross  ranges 
in  time  for  the  dredging.  During  the  high- water  period,  April  and  latter  part  of 
March,  the  survey  party  was  in  constant  attendance  on  the  dredges,  soundings 
being  taken  immediately  before  and  behind  those  working  in  the  harbor  division, 
to  determine  the  fill  due  to  the  inward  current  in  canal.  A  considerable  number 
of  the  posts  marking  the  canal  stations  were  broken  down  by  rafts  drifting  in  the 
Lake  Centennial  pool,  by  the  contractors'  mud  scows  and  barges,  and  by  the 
swinging  cables  of  the  hydraulic  dredges.  These  were  replaced  by  the  survey 
party  at  o<ld  times.  The  cross  ranges  of  canal  were  also  kept  cleared  of  weeds  and 
bushes  beyond  the  limits  of  excavation,  for  convenience  in  stretching  tiie  sotmd- 
ing  cable  between  the  side  monuments  of  canal. 

In  February  a  ik^w  ostimate  was  made  for  canal,  based  on  the  following  plan: 
Grade  to  start  at  44  feet,  mean  Gulf  level,  in  Old  River  and  terminate  at  88  feet, 
mean  Gulf  level,  at  mouth  of  canal.  This  is  0.57  feet  below  average  low  water 
in  Wrong  End  of  Old  River,  and  0.27  feet  below  the  average  low  water  in  the 
Mississippi  River  at  mouth  of  canal  for  the  eleven-year  pericxl  1891  to  1901.  The 
total  fall  of  G  feet  Old  River  to  mouth  of  canal  is  uniformly  distributed  through 
the  '*  main  cut  '*  Old  River  to  Lake  Centennial,  and  through  the  cut  from  deep 
water  in  Lake  Centennial  to  the  Mississippi  River.  No  slope  is  provided  for  in 
the  stretches  of  canal  lying  in  Old  River  and  in  Lake  Centennial.  The  cross 
section  was  to  consist  of  an  upper  cut  220  feet  wide  at  bottom  in  vXL  recent  deposits 
and  190  feet  wide  at  bottom  for  all  old  formations,  and  extendii)g  ^m  natural 
ground  surface — or  from  bottom  of  channel  as  already  excavated— to  within  16 
feet  of  grade;  and  of  a  lower  cut  80  feet  wide  at  bottom,  and  extending  from  grade 
to  bottom  of  upper  cut.  All  side  slopes  to  be  1^:1.  The  object  of  this  cross 
section  was  to  provide  a  channel  wide  enough  to  piard  against  choking  up  by 
sloughing  banks  and  deep  enough  to  afford  free  ingress  of  the  Yazoo  River  at 
the  lowest  stages  of  that  stream. 

The  contraction  of  the  cross  section  at  bottom  is  designed  to  give  a  fair  velocity 
for  the  minimum  discharge  through  the  canal,  and  thus  promote  natural  scour. 
For  the  last  1,000  feet  of  ''main  cut ''  the  upper  cut  is  190  feet  wide  at  bottom 
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and  has  side  slopes  of  3:1.  This  special  cross  section  was  adopted  here  because 
the  npper  part  of  the  canal  prism  had  already  been  excavatea  according  to  the 
old  cross  section,  to  within  the  above  distance  of  Old  River,  and  it  was  thought 
inadvisable  to  introduce  a  contraction  at  the  point  of  ingress  from  Old  River. 
This  change  of  plan  reduced  the  originally  estimated  yardage  25  per  cent,  the 
amount  allowed  by  the  contract  under  which  the  work  is  being  executed. 

DREDGING. 

At  beginning  of  fiscal  year  the  clam  shell  was  working  in  the  low  ground 
between  open  water  of  lake  and  the  main  bank,  and  the  hydraulic  dredges  were 
located  between  the  main  bank  of  Lake  Centennial  and  Bamett  Lake,  all  dredges 
being  in  the  "main  cut"  of  canal.  During  the  year  the  clam  shell  has 
operated  from  the  initial  point  of  the  main  cut,  in  open  water  of  Lake  Centennial, 
westward  to  Bamett  Lake,  deepening  the  channel  made  by  the  hydraulics.  The 
hydraulics  dug  westward,  making  a  shallow  cut  practically  the  whole  width  of 
canal  until  within  2,000  feet  of  Bamett  Lake,  thence  to  lake  they  deepened  the 
single  cut  made  on  left  side  of  canal  by  dredge  No.  5  in  May,  1901.  This  channel 
was  dug  to  give  access  to  Bamett  Lake  and  the  part  of  canal  lying  still  farther 
to  the  west,  and  it  was  made  only  of  such  width  and  depth  as  would  insure  safe 
communication  with  the  Lake  Centennial  pool.  The  object  of  this  arrangement 
of  the  work  was  to  keep  the  hydraulic  dredges  employed  in  places  remote  from 
the  Lake  Centennial  dam,  or  in  material  not  suitable  for  the  dam,  such  as  that 
found  in  the  bed  of  Bamett  Lake.  On  reaching  Bamett  Lake  the  dredges  began 
cutting  the  full  width  of  canal,  going  down  to  15  feet  on  the  Kleinston  gauge. 
This  cut  has  been  carried  forward,  without  material  change,  to  within  50  feet  of 
the  top  bank  of  Old  River.  In  February  and  March,  1902,  a  bottom  cut  was 
made  through  Bamett  Lake  and  700  feet  farther  west,  going  down  practically  to 
grade.  In  February  the  narrow  cut  on  the  east  of  Bamett  Lake  was  widened 
for  a  distance  of  700  feet,  and  a  bottom  cut,  reaching  grade,  was  made  over  the 
same  stretch.  The  bottom  cut  beyond  the  limits  of  Bamett  Lake  was  made 
hydrauUcally,  to  raise  the  training  dike  across  the  south  branch  of  the  lake,  and 
immediately  to  the  west  of  lake. 

On  completion  of  the  work  in  and  near  Bamett  Lake,  the  river  stage  was  such 
as  to  permit  the  passage  of  the  dredges  over  the  impounding  dikes,  and  they 
returned  to  the  harbor  division  of  canal,  dredge  No.  5  coming  out  of  the  pool  on 
March  21,  and  No.  4  on  April  11.  Dredge  No.  5  widened  the  narrow  channel 
excavated  in  1900-1901  from  the  mouth  to  a  point  1 ,800  feet  in;  then  made  a  bottom 
cut  from  mouth  to  station  No.  2H,  3,500  feet  in,  excavation  being  carried  to  grade. 
Dredge  No.  4  worked  northward  from  the  head  of  channel  dredged  in  1900-1901, 
carrymg  a  superficial  cut  as  far  as  the  impounding  dike  at  Jackson  street;  then 
dug  southward  from  the  elevator,  taking  out  the  bottom  cut  to  grade.  On  May 
23  dredge  No.  4  was  taken  to  Wrong  End  of  Old  River,  and  on  the  24th  began 
excavatmg  the  stretch  of  canal  lying  in  the  shallow  part  of  that  stream.  A  single 
cut  was  made  from  toe  of  river  bank,  head  of  "  main  cut "  northward  to  intersec- 
tion of  grade  with  natural  bottom  of  river,  a  distance  of  5,000  feet.  On  complet- 
ing this  work,  June  8,  the  dredge  returned  to  the  harbor  division  and  began  exca- 
vation of  the  bottom  cut  from  elevator  to  Jackson  street  dike,  going  down  to 
grade. 

The  net  result  of  excavation  under  present  contract,  at  end  of  fiscal  year,  is 
roughly  as  follows:  The  "upper  cut"  has  been  taken  out  for  the  whole  canal 
except  for  narrow  strips  at  the  Jackson  street  dike  and  at  head  of  "main  cut," 
left  to  maintain  the  Lake  Centennial  pool,  and  for  the  stretch  in  east  branch 
of  L^e  Centennial  where  no  dredging  has  been  done.  The  "lower  cut"  has 
been  excavated  practically  throughout  the  harbor  division  of  canal;  from  deep 
water  in  north  end  of  Lake  Centennial  to  a  poi-at  about  2,500  feet  west  of  the 
main  bank  of  that  lake,  except  for  a  stretch  ur  about  2,000  feet  lying  in  the 
willow  flat  east  of  that  bank;  through  Bamett  Lake  and  for  distances  of  about 
700  feet  on  the  east  and  on  the  west  of  that  lake,  and  from  the  toe  of  the  bank  of 
Old  River,  at  head  of  the  main  cut,  out  to  deep  water  in  that  river. 
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Table  I. — Statement  of  ejccavation  by  localities. 


Limit iuK  lix»litieH. 


EzoavBtion  during 
fiscal  yoar. 


1901. 


MisBiaaippi  Rivor  t^j  Jac'kson  street  dike 

Deep  wai«r  in  Lake  Centennial  to  Bamett  Lake,  eant  end 

Bamett  Lake,  east  to  weet  end 

WeHtend  Bamett  Lake  to  bank  of  Old  River 

Bank  of  Old  River  to  deep  water  in  Old  River 


Cubic  ffds. 

1,0S6,743 

845,021 


1902. 


Total 


1,871,764 


Cubic  yds. 
470,881 
802,532 
713,927 
744,717 
102,299 


2,834,856 


Total. 


Cubic  ydji. 

1,^,624 

1,647,553 

713,927 

744,717 

102,209 


4,708,11» 


Total  yardage  by  estimate  of  1902 5,662,212 

Total  yardage  excavated  at  end  of  fiscal  year 4,706,120 

Total  yardage  remaining  at  end  of  fiscal  yeAr 946,092 

The  above  excavation  is  exclusive  of  319,275  yards  of  fill  in  harbor  division  of 
canal  between  the  mouth  and  station  86,  and  17,088  yards  of  fill  in  Old  River 
between  stations  221  and  234,  no  estimate  being  p^ven  the  contractor  for  these, 
the  first  fill  falling  under  a  si)ecial  agreement  with  the  contractor  (see  Report 
Chief  of  Engineers,  1901 ,  p.  2059) ,  and  the  second  being  traceable  to  the  dis- 
charge of  material  into  Old  River  during  December. 

Table  n. — Monthly  output  and  general  conditions  under  which  dredging  teas 

done, 

DREDGE  No.  4. 


Month. 


July.... 

Angnst 

September. 

October 

November . 
December  . 


1901. 


Output. 


Cubic  yds. 


1900. 


January  . 
February 
March  ... 
April 


May. 
June 


78,288 
186,688 
128,081 
106,068 

99,880 


112,551 

90,000 

116,044 

158,862 

186,504 
208,271 


TotalH  and  a verajros ...    1 ,  453, 627 


Engine 
hours. 


440 
498 
537 
585 
548 


517 
521 
596 
531 

5:« 

554 


Average- 


Pipe 
line. 


Feet. 


1,824 
1,156 
890 
1,042 
1,601 


1,520 
2,146 
1,283 
1,001 

1,062 
1,021 


5,816  j    1,276 


Lift. 


Feet. 


15 
9 
18 
21 
25 


24 

19 

17 

5 

5 
6 


DREDGE  No.  5. 


1901. 
July 

August 

September 

October 

November 

December 

190S. 

January  

February 

March 

April 

May 

June 

Totals  and  averages 


Ruling  material. 


15 


Brown  clay. sand,  some  loam. 
Soft  silt  (in  Bamett  Lake). 
Gray,  blue,  and  brown  clays. 
Brown  c]av,some  sand. 
Gray  and  Drown  clays. 

Blue  and  brown  clays. 

Black  clay,  some  sand. 

Gray  and  brown  clay, some  sand. 

Gray  and  brown  clay  (main  cut); 

sort  fdlt  (harbor  division). 
Soft  silt,  some  clay. 
Soft  silt,  crray  clay,  and  sand. 


1,U0 

17 

i,2se 

1,187 

18 
15 

1,199 

18 

1,845 
1,287 

22 
25 

1,342 

1,851 

940 

25 
15 

8 

718 

5 

907 
1,044 

14 
14 

1,182 

16 

Gray,  blue,  and  brown  clays, 

some  sand. 
Gray  and  brown  clays,  some  sand. 
Yellow    and    brown  clays  and 

sand 
Soft  silt  (in  Bamett  Lake), black 

and  blue  clays. 
Gray,  brown,  and  blue  clays. 
Do. 


Do. 
Blue  clay  and  sand. 
Gray  and  brown  clay,  some  sand. 

Flit. 

Brown  and  black  clay ,  some  aand , 
silt. 
Do. 
Dark  clay  and  sand. 
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Table  II. — Monthly  output  and  general  conditions  under  which  dredging  was 

done — Con  tinned . 

CLAM-SHELL  DREDGE  CALIFORNIA. 


Month. 


1901. 

July 

Augrust 

September 

October 

November 

December 

1902. 

January 

February  

March 

April 

May 

June 

Totals  and  averages. 


Output. 

Engine 
hours. 

1 

Haul. 

Cu.  yds. 
38,301 
41,215 
34,495 
42,576 

7,470 
44,392 

47,896 
29,858 
42,384 

48,936 
48,233 

37,528 

492 
518 
416 
425 

88 
331 

517 
387 
505 

454 

528 

536 

Miles. 

0.5 

.6 

1.5 

1.8 

1.6 
1.6 

1.2 
1.1 
1.4 

1 
1.2 

1.3 

463,284 

5,197 

L2 

Capacity 
or  dip- 
per. 


Cu.  yds. 
2* 


«2i 
67 

7 
6i 

5i 
5* 

r>i 

5i 


Ruling  material. 


Quicksand,  sand,8omeclay,  loam. 
Sandy  loam,  some  red  clay. 
Sandy  silt,  loam,  some  quicksand. 
Silt,  gi*ay  and  broivn  clay,  and 

sand. 
1  Sandy  loam  and  clay,  some  buck- 


shot. 
Do. 


Sand,  gray  clay,  and  silt. 

Fine  sand,  _ 

Sand  and  stiff  clay,  some  buck- 


Fine  sand,  gray  t;lay,  and  silt. 
~      "        "  stiff  cl 
shot. 


Sand,  stiff  clay,  cfuicksand. 
Quicksand,  clay,  and  sand. 


I  ^21  }Q^^^^^^^'  '^^^^'  ^^^  coarse  sand. 


a  The  2i-yard  dipper  was  used  November  1  to  4. 

ft  The  7-yard  dipi)er  was  used  November  28  to  December  18.  • 

''The  2i-yard  dipper  was  used  June  14  to  20. 

This  table  is  based  on  the  daily  estimates  for  the  several  dredges  adjnsted  to 
agreement  with  the  total  excavation  as  measured  in  place. 

Dredge  No.  4  was  laid  up  during  the  entire  month  of  July  and  first  five  days  of 
August  for  the  installation  of  a  new  Climax  boiler.  Advantage  was  taken  of  the 
stop  to  place  the  machinery  of  the  dredge  in  thorough  repair,  and  the  cabin  also 
was  rebuilt.  The  dredge  was  again  laid  up  from  January  3  to  8  for  putting  new 
liners  in  main  pump,  repairing  friction  clutches,  etc.  Dredge  No.  5  was  laid  up 
from  August  12  to  September  6  for  repairs  to  boiler,  suction  ladder,  and  machinery 
generally;  from  January  30  to  February  3  repairing  furnace  walls,  and  from  March 
19  to  23  overhauling  main  pump,  riveting  ladder,  and  moving  from  Bamett  Lake 
to  harbor  division  of  canal.  The  running  record  of  these  dredges  is  very  satisfac- 
tory and  shows  careful  and  efficient  handling  as  well  as  prox)er  original  design. 
During  the  month  of  March  dredge  No.  4  shows  an  average  loss  of  only  one  hour 
and  five  minutes  per  working  day,  and  the  record  of  No.  5  for  May  is  equally  good. 
The  clam  shell  was  laid  up  from  November  3  to  26  for  alterations  and  general 
repairs.  The  main  frictions  were  moved  nearer  the  axis  of  hull,  with  a  view  to 
diminishing  the  velocity  of  swing  in  the  upper  boom.  This  dredge,  which  had 
been  using  a  2ihyard  dipper,  resumed  work  with  a  7-yard  dipper,  weighing  12  tons, 
and  although  the  alterations  in  the  machinery  enabled  the  boom  to  be  maneuvered 
with  safety,  the  dipper  was  too  heavy  for  the  suspending  tackle,  and  frequent 
breakages  occurred  nere.  A  new  dipper,  5i  yards  capacity,  9  long  tons  in  weight, 
was  received  about  the  middle  of  December  and  was  put  into  use  on  the  19th  of 
that  month .  There  was  a  gratifying  decrease  in  breakages ,  but  the  hoisting  tackle 
was  plainly  too  weak  for  the  dipper.  Stronger  gin  sheaves  were  procured  and 
larger  hoisting  cables  put  in,  but  there  is  still  a  heavy  loss  of  time  due  to  minor 
breakages  in  this  part  of  the  machine.  The  heaviest  loss  of  time  for  this  dredge 
was  in  waiting  for  scows.  This  loss  was  especially  heavy  during  first  half  of  the 
year,  on  account  of  an  insufficient  number  of  mud  scows  and  an  inefficient  dredge 
tender.  In  January  two  mud  scows  belonging  to  the  previous  contractors  for  the 
canal  and  already  in  the  Lake  Centennial  pool  were  purchased.  Later  the  sea- 
going tug  Berenice,  of  Mobile,  Ala.,  was  chartered  to  act  as  tender.  This  tug 
arrived  at  mouth  of  canal  February  28,  and  was  taken  into  the  pool  as  soon  as  the 
river  stage  permitted  passage  over  the  spillway  at  West  Pass.  The  new  tender 
has  kept  the  clam  shell  fairly  supplied  with  scows,  and  during  April,  May,  and 
June  delays  from  this  cause  dropped  to  second  place. 


ENG  1902- 


-90 
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Table  III. — Classified  statement  of  delays. 


Causo  of  delay. 


Repairs  to  uiain  en$riiie  and  bollorR 

Cleaning  and  repairing  main  pump 

Cleaning  and  repairing  suction  pipe  and  cutter 

Additions,  repairs,  etc..,  to  pipe  line 

Rei)airs  to  spuds  and  c< )nnect ions 

Repairs  to  friction  drums  and  other  deck  nuwrhinery 

Moving  dredge 

Shifting  swinging  cables  and  reijairs  to  same 

Waiting  for.  shifting,  and  repairing  scows 

Repairing  dipper,  hoisting  cables,  and  gins 

Meals 


Dredge — 


No.  4. 


Sundays,  holidays,  and  miscellaneous 

Single  st^ms  not  included  in  above: 

Installation  of  new  boiler,  rebuilding  cabin,  et<.'. 

General  overhauling  of  dredge 

Shifting  position  of  main  frictions 


Total. 


Hours. 

90 

52 

138 

•195 

6 

]» 

81 


i,aue 

881 


8,944 


No.  5. 


Hours, 
78 
178 
70 
4» 
84 
18 
09 
74 


1, 


680 


8,948 


Clam 
BheU. 


Hours. 
64 


127 

m 

44 


788 

672 

66 

1,817 


670 


8,668 


DISPOSITION  OP  MATERIAL. 

Material  moved  by  the  hydratdic  dredges  while  working  in  the  main  cut  has 
been  applied  to  the  construction  of  a  training  dike  on  sonth  side  of  canal  and  a 
dam  across  the  south  branch  of  Bamett  Lake,  to  make  the  dike  continnona  from 
Old  River  to  Lake  Centennial,  or  has  been  wasted  back  of  the  above  dike  and 
dam  and  in  Old  River.  The  dike  had  been  built  from  a  point  800  feet  west  of  the 
main  bank  of  Lake  Centennial  nearly  to  Bamett  Lake  during  the  previotis  fiscal 
year  and  a  dike  had  \yeen  built  in  1895-1897,  under  contracts  Nos.  1  and  2,  extend- 
mg  from  the  bank  of  Old  River  2,400  feet  toward  Bamett  Lake.  The  dike,  as 
bmlt  hydraulically,  has  its  crest  at  the  average  elevation  of  89.6  feet,  mean  Gnlf 
level,  excepting  the  first  1,000  feet  west  of  Bamett  Lake,  where  the  crest  averages 
at  87.1  feet,  and  the  Bamett  Lake  dam,  standing  at  82  feet,  llie  crown  of  dike 
averages  about  10  feet  and  the  side  slopes  vary  fn)m  8:1  to  25:1,  accor^mg  to  the 
material  employed  in  construction.  The  average  depth  of  fill  is  7.7  feet  for  the 
dike  and  9.3  feet  for  Bamett  Lake  dam.  It  was  intended  to  build  the  dike  to  an 
elevation  of  90  feet,  mean  Gulf  level,  it  having  been  concluded  from  the  experi- 
ence of  the  previous  fiscal  year  in  building  an  impounding  dike  hydraulically  that 
this  was  about  all  that  could  be  attained  by  this  method. 

The  stretch  immediately  west  of  Bamett  Lake  was  left  incomplete  becanse  the 
adjacent  stretch  of  canal  is  in  lake,  the  soft  mud  bottom  of  which  is  unfit  for 
building,  and  suitable  material  had  to  be  pumped  back  from  the  stretch  between 
Bamett  Lake  and  Old  River,  which  resulted  in  a  prohibitive  length  of  pipe  line 
before  the  proposed  grade  could  be  reached.  Dredge  No.  4  began  discharging  on 
the  Bamett  Lake  dam  August  17,  pumping  from  the  east  of  that  lake,  and  nm- 
ning  a  low  preliminary  fill  across  the  lake  to  stop  back  flow  toward  the  north, 
where  canal  was  to  Ix)  excavated.  The  material  discharged  was  a  stiff  clay,  which 
settled  badly  into  the  mud  bottom  of  lake,  but  did  not  spread  to  any  considerable 
extent.  Dreilge  No.  4  filled  on  the  dam  until  September  8,  by  which  time  she  had 
dug  into  the  lake  and  reached  a  material  that  would  not  build.  Dredge  No.  5, 
advancing  l)ehind  No.  4,  fille<l  on  the  dam  from  September  14  to  22,  bringing  the 
crest  up  to  80.1  feet,  mean  Gulf  level,  or  7.4  feet  alx)ve  the  original  bottom,  this 
fill  repn^senting  a  total  of  109,400  cubic  yards  pumped  onto  the  dam.  Work  on 
the  dam  was  resumed  in  February,  dredge  No.  5  discharging  here  from  February 
8  to  March  8,  on  which  date  119,500  additional  cubic  yards  1^  been  placed  on  the 
dam  and  its  east  approach  and  all  material  in  canal  available  for  this  purpose  had 
been  exhausted. 

From  the  exx)erience  gained  in  1901  it  was  apparent  that  the  dam  could  not  be 
built  to  the  grade  originally  proposed  with  the  material  within  a  reasonable 
distance,  and  on  resumption  of  this  work  in  tJK)2  a  grade  of  86  feet  was  decided 
on.  A  force  of  laborers,  in  charge  of  Junior  Engineer  L.  L.  Griffith,  was  placed 
on  the  dam  to  prevent  excessive  dissipation  of  the  discharged  material.  Post  and 
plank  dikes  were  put  in  to  train  the  flow  along  the  line  of  proposed  fill,  tiiese 
dikes  being  stepped  in  as  the  dump  built  up.    It  was  forma  necessary  to  sap- 
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piemen t  the  plank  sheathing  with  bmsh  in  sandy  material,  and  in  some  cases 
the  best  results  were  obtained  with  posts  and  brush  alone.  A  much  more  rapid 
fill  was  obtained  by  these  expedients,  but  the  improvement  was  not  such  as  to 
recommend  the  hydraulic  dredge  as  a  levee  builder.  The  fill  was  carried  across 
the  lake  practically  to  the  86- foot  level,  but  serious  settlement  occurred  in  places, 
resulting  in  an  average  elevation  of  8J3.5  feet  for  the  dam  proper  when  filling  was 
discontinued.    On  June  20  the  average  elevation  of  the  dam  was  83  feet. 

Material  moved  by  the  hydraulics  while  working  in  the  harbor  division  has  l>een 
wasted  on  the  willow  flat  west  of  the  canal  and  into  the  Mississippi  River,  or 
pumped  into  the  Lake  Centennial  jkxjI,  where  at  a  reasonable  distance  from 
canal,  and  deposited  along  the  impounding  dike. 

Dredge  No.  4,  while  working  in  Old  River,  discharged  into  that  river  between 
700  and  800  feet  to  the  west  of  the  canal  cut. 

Material  moved  by  the  clam  shell  has  been  deposited  on  the  Lake  Centennial 
dam.  A  fill  has  been  carried  across  the  lake  with  crest  at  an  average  elevation  of 
58.5  feet,  mean  Gulf  level,  but  rising  at  several  points  as  high  as  58  feet,  the  fill 
being  concentrated  at  these  points  during  the  early  part  of  year,  to  make  ^  study 
of  the  slopes  assumed  by  the  deposited  material.  The  height  of  fill  varies  from  2 
to  34  feet,  with  an  average  value  of  16  feet.  The  material  was  dumped  in  an 
average  water  depth  of  26  (— )  feet,  this  being  taken  as  the  difference  between 
the  average  elevation  of  water  surface  in  lake  and  the  average  elevation  of  the 
crest  of  fill,  increased  by  half  the  average  fill.  The  characteristic  cross  section 
at  the  high  points  of  the  dam  has  a  crown  of  30  feet,  and  side  slopes  of  7:1  for  the 
first  10  feet  below  the  crest  and  20:1  thence  to  bottom  of  fill.  This  slope,  con- 
cave upward,  applies  to  sandy  material  built  to  within  about  14  feet  of  water 
surface.  For  alluvial  material  the  side  slopes  were  generally  convex  upward 
when  the  fill  reached  any  considerable  height,  and  as  a  rule  the  slope  did  not 
steepen  near  the  crest  for  any  material  until  the  dump  came  within  about  20  feet 
of  water  surface. 

The  total  amount  of  material*  deposited  on  the  dam  April  17,  1901,  to  June  30, 
1902,  is  537,348  cubic  yards. 

Table  IV. — Disposition  of  inateHal^  November  19,  1000^  to  June  30^  1902. 


Wlioro  di8i)08ed. 


In  Mia8i88im>i  River 

On  impoiUKUng  dike  west  of  harbor  canal 

Reenforcing  this  dike,  pool  side 

In  flat  west  of  harbor  canal 

In  front  of  Steamboat  Slough  dike 

On  dam  at  crevasse  west  of  West  Pass 

On  Lake  Centennial  dam 

On  "approach"  to  Lake  Centennial  dam 

Behind  approach 

On  training  dike,  Lake  Centennial  to  Bamett  Lake... 

Behind  this  dike 

On  Bamett  Lake  dam 

Behind  this  dam 

Training  dike.  Bar nett  Lake  to  Old  River 

Behind  this  dike 

In  Old  River,  at  east  bank,  south  of  head  of  main  cut. 
In  Old  River  west  of  canal  cut 


Used  in 

con- 
struction. 


640,000 
97,650 


1,375 

28,600 

537,348 

326,590 


280,730 


Total 2,412,575 


228,902 


271,380 


Cubic  yds. 


Wasted. 


Cubic  yds. 
71,760 


1,007,480 


89,330 


297,740 
"i48,"ii7 


416,520 
474,110 
124,587 


2,629,903 


The  fill  of  319,275  cubic  yards  in  harbor  division  between  mouth  of  canal  and 
station  No.  36,  and  17,083  cubic  yards  in  Old  River  between  stations  Nos.  221  and 
234,  is  included  in  the  above. 

The  table  is  based  on  the  daily  estimates  for  the  several  dredges,  adjusted  to 
agreement  with  the  total  excavation  as  measured  in  place. 


POOL   MAINTENANCE. 


During  November  and  December  a  small  levee  was  thrown  up  on  the  impound- 
ing dike  west  of  the  harbor  canal,  raising  the  crest  of  dike  from  a  little  less  than 
29  feet  on  the  Kleinston  gauge  to  about  32  feet.  A  spillway  was  put  in  the  dike 
at  the  east  side  of  Steamboat  Slough,  122  feet  long,  with  crest  at  30  feet.    The 


1428   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

dike  was  rai^d  with  the  view  of  impounding  water  in  the  lake  to  29  feet  after  the 
succeeding  high  water,  outflow  at  the  West  Pass  and  Jackson  street  spillways 
being  controlled  by  flash  boards. 

At  the  time  when  the  crevasse  in  the  impounding  dike  at  Steamboat  Slong^h 
was  closed,  June  14,  1901,  the  water  surface  in  the  Lake  Centennial  pool  stood  at 
27.9  feet  on  the  Kleinston  gauge  (7;i.07  feet,  mean  Gulf  level) .  On  July  1  the  ikx>1 
had  drained  down  to  the  crest  of  the  West  Pass  spillway,  and  stood  at  27.3  feet 
on  the  gauge.  The  pool  then  fluctuated  between  very  narrow  limits,  but  with  a 
general  downward  tendency,  until  January  30,  standing  on  that  date  at  25.1  feet. 
The  lake  then  rose  slowly  until  February  10,  when  a  rise  in  the  Mississippi  over- 
topped the  West  Pass  and  Jac^kson  street  spillways  and  began  to  fill  the  pool.  On 
the  night  of  February  13-14  Steamboat  Slough  spillway  was  overtopped,  and  later 
there  was  an  inflow  across  the  neck  between  the  dams  at  West  Pass,  through  :i 
breach  in  the  impoimding  dike  west  of  canal  station  No.  Hi,  and  over  several  low 
places  in  the  Ja(^kson  street  dike.  At  the  time  the  inflow  began  the  lake  stood  at 
25.2  feet,  about  2  feet  below  the  river.  The  spillway  area  was  inadequate,  and  the 
river  gained  on  the  lake  until  the  12th,  when  the  fall  into  the  pool  was  3.7  feet. 
After  the  12th  the  lake  gained  on  the  river  and  the  two  were  at  tne  same  elevation 
on  the  16th.  For  about  twenty-four  hours  there  was  inflow  at  Jackson  street  and 
outflow  at  West  Pass,  after  which  time  the  rapid  decline  in  the  river  caused  the 
lake  to  discharge  at  all  points  of  communication.  After  the  imxK)unding  dikes 
came  above  water  the  outflow  was  checked  by  building  a  levee  around  the  Jack- 
son street  spillway  and  by  placing  flash  boards  and  sacks  of  earth  on  the  West 
Pass  spillway.  The  pool  declined  rapidly  until  February  20,  then  slowly,  stand- 
ing at  28.7  feet  March  11. 

Considerable  damage  w^as  done  to  the  West  Pass  and  Jackson  street  spillways 
during  the  period  of  inflow,  the  heavy  overfall  scouring  holes  on  the  lake  side  of 
the  spillways  and  undermining  the  sheet  piling  under  the  adjacent  ends  of  the 
aprons.  Part  of  the  apron  at  Jackson  street  was  carried  away,  and  the  inner 
apron  at  West  Pass  was  undermined  and  dropped  "below  its  nonnal  i)osition.  The 
scour  at  the  spillways  was  checked  by  sacks  of  earth  held  in  place  by  rows  of 
closely  driven  piling  and  serious  consequences  jc^^ere  prevented.  Further  damage 
was  done  at  the  West  Pass  spillway  while  the  lake*  was  draining,  the  outer  apron 
being  undermined  and  heavy  scour  resulting  on  the  outer  slope  of  the  dam 
beyond  the  end  of  apron.  The  river  slope  was  protected  by  rows  of  piling  wit^ 
sacks  of  earth  between,  the  sacks  stepping  down  in  elevation  from  end  of  apron 
to  toe  of  slope. 

The  main  rise  of  1901-1902  began  March  3,  and  on  the  13th  water  began  to  flow 
into  the  pool,  which  filled  without  serious  damage  to  spillways  or  imponnding 
dikes,  and  reached  the  level  of  the  river  March  16.  The  river  reachea  a  maxi- 
mum of  41.22  feet  April  18,  then  declined  slowly.  The  lake  emptied  at  West  Pnaa 
and  the  adjacent  neck  of  ground  without  doing  material  damage,  and  the 
impounding  dikes  came  out  safely  May  3. 

The  West  Pass  and  Steamboat  Slough  spillways  were  left  in  such  bad  condition 
by  the  first  rise  that  it  was  thought  best  to  remove  them  and  restore  the  original 
cross  section  of  the  dikes  in  which  they  were  placed.  This  was  done  in  May  and 
June,  on  force  account,  by  the  Government,  the  contractors  having  signified 
their  intention  of  making  only  such  repairs  as  would  insure  the  pool  nntil  the 
next  high  water.  It  is  intended  later  to  provide  a  spillway  of  large  capacity, 
and  so  located — as  at  Jackson  street  dike — that  a  breach,  if  it  occurred,  womd 
not  endanger  the  success  of  the  canal  by  affording  an  alternative  outlet  to  the 
Mississippi  River. 

During  May  and  June  the  lake  level  has  stood  at  about  29  feet  on  the  gange, 
fluctuating  above  and  below  that  elevation  by  small  amounts. 

A  report  on  changes  in  the  harbor  division  of  canal  has  been  submitted. 

A  map  showing  route  of  canal  from  the  Mississippi  River  to  Old  River,  location 
of  imi)Ounding  dikes,  etc. ,  is  published  in  the  Report  of  the  Chief  of  Engineers  for 
1901,  page  2066;  and  a  map  showing  the  Yazoo,  Old,  and  Mississippi  rivers  in  the 
vicinity  of  Vicksburg,  Miss.,  and  the  center  line  of  proposed  canal  is  published  in 
the  Report  of  the  Chief  of  Engineers  for  1894,  page  1494. 
Very  respectfully,  your  obedient  servant, 

T.  C.  Thomas, 

Assistant  Engitieer, 

Capt.  CuAs.  L.  Potter, 

Corps  of  Engineers, 
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V  8. 

IMPROVEMENT  OF  YAZOO  RIVER,  MISSISSIPPI. 

Work  for  tlie  improvement  of  navigation  of  this  river  was  contin- 
ued during  the  period  of  low  water  by  the  U.  S.  snag  boat  Columbia^ 
a  light  wooden  boat  which  has  been  used  since  the  powerful  iron  and 
steel  snag  boat  John  i?.  Meigs  was  destroyed  in  1898,  (See  Report  of 
the  Chief  of  Engineers,  1808,  p.  2009.) 

From  July  18  to  August  13,  1901,  the  Columbia  worked  upstream 
from  the  mouth  to  the  head  of  the  river.  During  this  period  the 
stages  were  very  low  and  effective  work  was  performed  for  the  removal 
of  obstructions  in  the  channel.  August  13  to  31  the  snag  boat  was 
transferred  to  Tallahatchie  River,  but  returned  to  the  Yazoo  Septem- 
ber 1  and  continued  operations  until  December  21,  when  they  were 
suspended  by  high  water.  The  work  was  carried  on  under  the  local 
supervision  of  James  H.  Britton,  master  of  the  Columbia^  except  dur- 
ing the  period  of  his  absence  on  Red  River  July  18  to  October  4,  when 
T.  G.  Ledbetter  was  the  master  in  temporary  charge. 

The  following  is  a  summary  of  the  work  performed  by  the  Columbia 
in  Yazoo  River  during  the  year,  viz : 

Snags  pulled _ _ 834 

Stumps  pulled,  cut,  and  destroyed .  - .  _ 520 

Shore  snags  cut _ 3, 676 

Logs  removed  from  channel 109 

Side  jams  removed 21 

Leaning  trees  felled 2, 137 

Leaning  trees  topped 116 

Trees  girdled 5,290 

Logs  cut  up  along  banks 15 

Square  yards  of  willows  and  brush  cut .0, 950 

Wreck  removed,  viz — sunken  coal  barge  at  Templeton  Landing. 

The  river  and  harbor  act  approved  June  13,  1902,  consolidated  the 
woi-k  of  improving  Yazoo  River  and  its  tributaries  by  the  following 
item  of  appropriation : 

Improving  Yazoo  River  and  its  tributaries,  the  Tallahatchie  and  Big  Sunflower 
rivers,  Mississippi:  Continuing  improvement  and  for  maintenance,  $55,000,  of 
which  amount  a  sum  not  exceeding  $4,000  shall  be  used  for  the  removal  of 
obstructions  at  the  lower  end  of  Tchula  Lake,  and  the  unexpended  balance 
of  $2,030.14  for  construction  of  pumping  dredge  boat,  and  of  $5,000  for  removing 
the  bar  at  Yazoo  City,  is  hereby  transferred  to  the  fund  for  the  general  improve- 
ment of  the  river. 

The  following  allotments  of  the  appropriation  of  $55,000  have  been 
approved : 

For  continuing  improvement  of  Yazoo  River $21, 000 

For  removal  of  obstructions  at  lower  end  of  Tchula  Lake 4, 000 

For  completing  improvement  of  Tallahatchie  River 10, 000 

For  completing  improvement  of  Big  Sunflower  River 20, 000 

Total. - 55,000 

Preparations  are  in  progress  for  repairs  of  plant,  etc.,  and  work  for 
the  general  improvement  of  Yazoo  River  and  for  the  removal  of 
obstructions  at  the  lower  end  of  Tchula  Lake  will  be  commenced  as 
soon  as  practicable.  Operations  for  the  removal  of  snags,  wrecks, 
sunken  logs,  leaning  timber,  tree  slides,  etc.,  obstructing  the  naviga- 
tion of  Yazoo  River,  will  extend  from  the  mouth  to  the  head  of  that 
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stream,  and  will  be  repoatod  from  time  to  time,  when  the  stages  are 
favorable,  until  the  funds  for  the  purpose  are  exhausted. 

Reference  is  invited  to  the  estimate  heretofore  made  for  a  new 
steel-hull  snag  boat  to  replace  tlie  John  li.  MeigSy  destroyed  Septem- 
ber 3,  1898.  The  snag  boat  Columbia  is  a  small  wooden-hull  boat, 
which  has  been  transferred  from  the  improvement  of  Ouachita  and 
J51ack  rivers  for  temporary  use  in  Yazoo  River  and  tributaries.  The 
life  of  a  wooden  boat  in  tliis  district  is  short,  and  there  is  need  for  a 
more  powerful  boat  in  this  system  of  rivers,  so  constructed  as  to  last 
for  a  period  of  fifteen  or  twenty  years. 

Motley  sfafement 

July  1 ,  1901 ,  balance  unexpended $17, 255. 40 

Allotment  from  amount  appropriated  by  river  and  harbor  act  approved 
June  13,  1902,  including  work  at  lower  end  of  Tchula  Lake 25, 000. 00 


42,255.40 
June  30,  1902,  amount  expended  during  fiscal  year 8, 241. 02 


July  1,  1902,  balance  unexpended _ 84,014.38 

July  1,  1902,  outstanding  liabilities _ 15.40 

July  1,  1902,  balance  available 33,098.98 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1904,  in  addition  to  the  balance  unexi)ended  July  1,  1902: 

For  new  steel  snag  boat 60, 000. 00 

For  maintenance  of  improvement (a) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

The  appropriations  for  im])roving  Yazoo  River,  Mississippi*  have 
been  as  follows : 

By  act  of —  By  at^t  of — 

March  3,  1873.. _. ..  $40,000            August  11, 1888 $32,000 

March  3,  187") 12, 000  i          September  19, 1890 25, 000 

Julyl3,1892 20,000 

August  18,  1894 20,000 

June  3,  1896 20,000 

March  3, 1899 20,000 

June  13,  1902  (allotment)  .  21,000 


August  14.  1876 

..   .     lo,000 

JimelH,  1878. . 

.   .     25, 000 

March  3,  1879.-- 

-    . .     15, 000 

June  14,  1880 

.     12,000 

March  3,  1881.. 

.   ..      6,000 

Augusts,  1882. 

8,000 

Julyo.  1884 

-       10, 000 

August  5,  1886.. 

-       15,000 

Total. -_ 316,000 

No  work  has  Immmi  done  in  Tchula  Lake  since  1895.     The  appropria- 
tions for  its  improvement  have  been  as  follows: 


By  act  of — 

March  3,  1881 $3,000 

August  2,  1882 2.500 

July  5,  1884  ...   1,500 

August  5,  1886 2, 000 

August  11,  188H  . 3,000 

September  19,  1890 3, 000 


By  act  of — 

July  13,  1892 $3,000 

August  17,  1894. 8,000 

June  13,  1902  (allotment)  ..    4,000 


Total - 25,000 


COMMERCIAL  STATISTICS. 


Yazoo  River  was  navigable  from  mouth  to  head  the  entire  fiscal  year,  but  the 
larger  sU^amboats  had  difficulty  in  crossing  the  bar  at  the  entrance  from  Missis- 
sippi River  during  the  month  of  October,  1901. 


«  Biennial  appropriation  should  l)e  §30.000. 
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Receipts  and  shipments  of  hales  of  cotton  at  Chreenwood  and  Yazoo  City^  Miss., 

1901-2, 


Routes. 


Southern  Rwy 

niinois  Central  R.  R 

River 

Wagon 


GREENWOOD. 


Total. 


Illinois  Central  R.  R 

River 

Wagon 


YAZOO  CITY. 


Total 


"Not  received. 


Receipts. 


15,570 
19,001 
11,  IW 
11,464 


57,241 


Shi: 
meni 


LIB. 


86,443 
27,965 


63,408 


i 


The  receipts  of  cotton  at  Yazoo  City  during  the  fiscal  year  1900-1901  were 
reported  to  have  been  42,005  bales,  and  fo,199  bales  during  the  fiscal  year  1901-2. 
The  details  of  receipts  and  shipments  were  not  furnished. 

[For  railroads  see  report  for  1901.] 


Vg. 
IMPROVEMENT  OF  TALLAHATCHIE  RIVER,  MISSISSIPPI. 

The  U.  S.  snag  boat  Columbia,  T.  G.  Ledbetter,  master,  was  employed 
in  this  stream  from  August  13  to  31,  1901,  during  which  period  opera- 
tions were  carried  from  the  mouth  upstream  to  Sharkey  Landing  and 
the  following  obstructions  to  navigation  destroyed,  viz: 

Snags  pulled 118 

Stumps  pulled,  cut,  and  destroyed 58 

Shore  snags  cut 1,344 

Logs  removed  from  channel 48 

Side  jams  removed 3 

Leaning  trees  felled 508 

Leaning  trees  topped 2, 979 

Square  yards  of  willows  and  brush  cut 250 

With  the  allotment  from  the  appropriation  for  *' Improving  Yazoo 
River  and  its  tributaries,"  contained  in  the  river  and  harbor  act  of 
June  13, 1902,  work  will  be  resumed  as  soon  as  the  plant  at  Vicksbnrg 
can  be  repaired  and  put  in  commission.  Operations  for  the  removal 
of  snags,  sunken  logs,  leaning  timber,  etc.,  to  give  ease  and  safety  to 
navigation,  will  extend  over  the  river  from  its  mouth  to  the  mouth  of 
Coldwater  River. 

Moiiey  staiement. 

July  1, 1901,  balance  imexpended _ $1,030.67 

Allotment  from  amount  appropriated  by  river  and  harbor  act  approved 
June  13,  1902,  for  improving  Yazoo  River  and  its  tributaries 10, 000. 00 


11,030.67 
June  30,  1902,  amoimt  expended  during  fiscal  year _      1, 030. 67 

July  1, 1902,  balance  unexpended 10. 000. 00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1904,  for  maintenance  of  improvement,  in  ad<&tion  to  the  balance 
unexpended  July  1, 1902 (a) 

Submitted  in  conipliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


o  Biennial  appropriation  should  be  $5,000. 
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The  following  appropriations  have  been  made: 


879 ____ $6,000 

--.-  9,000 
...-  8,000 
....     3, 000 


June  14. 

March  3,  IHai  _  _  _ 

AnguBta.  1883 

■■,   Julys,  1884 

J    ;Aiignat5.  1886- _ 

J  'AuguBtll,  1888 

The  river  and  harbor  acta  of  ih80,is81,  and  1883  reqi , 

$10,000  above  the  mouth  of  Coldwater  Eiverto  Batesville.  a  part  of  the  river  not 
inclnded  in  the  original  or  present  project  and  for  which  no  further  appropriation 


By  act  of — 

September  19, 1890- $5,000 

July  13,  1803 5,000 

Anguat  18.  1894 4,000 

Jane  8, 1896  _._ 4.000 

March  3. 1899 5, 000 

June  13, 1902  (aUotment).-_  10,000 


Total 60,500 

and  1882  required  the  expenditure 


COUHERCIAL 


List  of  slem-whed  steamboats  engaged  it 


vigation  during  the  year. 


1 

f 
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1 

1 

Draft. 

Between- 
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, 

Name. 

i 

1 

1 

__ 

S 

JTeet. 

Ts 

1,1 

5 

QreeDwcxKl  and  Rhady  Orove 
VickflbargandPhUipp 

" 

(■WlthborgeB. 
Summary  of  commerce  reported. 


Artiolee. 

ian-iB(E. 

Ton*. 

Estimated      1 

12.680.000 

[For  railroads  see  report  for  1901.] 


V  10. 

IMPROVEMENT  OF  BIG  SUNFLOWER  RIVER,  MISSISSIPPI. 

No  work  was  performed  for  the  improvement  of  this  stream  during 
the  fiscal  year  ending  June  30,  1902.  The  expenditureH  made  during 
the  year  were  for  the  care  of  plant  laid  up  at  Vicksburg,  Miss. 
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With  the  allotment  from  the  appropriation  for  "Improving  Yazoo 
River  and  its  tributaries"  contained  in  the  river  and  harbor  act  of 
June  13,  1902,  work  \iill  be  resumed  as  soon  as  the  plant  can  be 
repaired  and  put  in  commission.  Operations  for  the  removal  of 
snags,  stumps,  tree  slides,  sunken  logs,  leaning  timber,  etc.,  obstruct- 
ing navigation,  and  for  repairing  and  building  inexpensive  dams  of 
piles,  logs,  and  brush,  to  scour  a  depth  of  about  40  inches  on  the 
bars,  will  extend  from  the  mouth  upstream  as  far  as  the  interest.?- 
navigation  require.  When  the  project  for  improvement  was  entered  ^ 
upon,  in  1879,  Big  Sunflower  River  was  filled  by  every  high  st.age  of  " 
the  Mississippi,  affording  navigation  at  such  times  to  Clarksdale,  but 
now  that  the  Mississippi  front  has  been  closed  by  levees  the  stream 
is  dependent  upon  its  natural  drainage  with  backwater  at  flood  stages 
in  the  lower  part  from  the  Yazoo.  As  boats  can  not  ascend  to  Clarks- 
dale,  it  does  not  appear  desirable  to  carry  work  that  far  upstream 
unless  it  is  found  advisable  to  remove  sources  of  drift. 

Money  statement. 

July  1, 1901,  balance  nnexpended _ $2d8.50 

Allotment  from  amount  appropriated  by  river  and  harbor  act  approved 
June  13, 1902,  for  improving  Yazoo  River  and  its  tributaries 20, 000. 00 


20,208.50 

June  30, 1902,  amount  expended  during  fiscal  year 298. 50 


July  1,  1902,  balance  unexpended 20, 000. 00 

Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  June  30, 
1904,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexx)ended  July  1 ,  1902 (a) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

The  appropriations  have  been  as  follows: 

By  act  of —  '  By  act  of — 

March  3, 1879 $20,000  July  13, 1892 $5,000 


June  14,  1880 8,000 

March3,  1881 4,000 

August  2,  1882 5,000 

July  5,1884 _  5,000 

August  5,  1886 5,000 

August  11,  1888 5,000 

September  19, 1890 5, 000 


August  18,  1894 5,000 

June  3,  1896 5,000 

March3,  1899 5,000 

June  13, 1902  (allotment) . .  20, 000 

Total 07,000 


COMMERCIAL  STATISTICS. 


Big  Sunflower  River  was  reported  to  liave  been  navigable  for  small  steamboats 
for  about  ten  months  of  the  fiscal  year,  or  with  exception  of  the  montlis  of  Sep- 
tember and  October. 

<>  Biennial  appropriation  should  be  $6,000. 
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IJst  of  item-wheel  ateamhoaU  engaged  in  navigation  duriOg  tlie  year. 
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Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  March  6,  190X. 
Sir:  The  river  and  harbor  act  of  August  18, 1894,  in  the  item  making 
appropriation  for  improving  Ouachita  and  Black  rivers,  Arkansas  and 
Louisiana,  directed  the  Secretary  of  Warto  submit  plansand  estimates 
for  the  improvement  of  said  Ouachita  River  by  loeka  and  dams  to  give 
slack-water  navigation  as  far  above  its  month  as  in  his  judgment  is 
practicable. 
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A  preliminary  report,  dated  February  7,  1900,  by  Maj.  Thomas  L. 
Casey,  Coips  oi  Engineers,  was  transmitted  to  Congress  and  printed 
in  House  Doc.  No.  480,  Fifty-sixth  Congress,  first  session,  and  in  the 
Annual  Repoi*t  of  the  Chief  of  Engineers  for  1900,  page  2544. 

I  have  tne  honor  now  to  submit  herewith  a  copy  of  final  report, 
dated  February  22,  1902,  with  map*  by  Capt.  Chas.  L.  Potter,  Corps 
of  Engineers,  on  survey  of  Ouachita  and  Black  rivers  (one  stream, 
called  Ouachita  above  the  town  of  Trinity,  La.,  and  Black  lielow  tha* 
place)  and  tributaries  with  plan  and  estimate  for  improvement,  as-»^ 
required  by  the  terms  of  the  act  above  mentioned. 

The  plan  presented  in  this  report  provides  for  a  navigable  depth  of 
6i  feet  from  the  mouth  of  the  river  up  to  a  point  above  the  town  of 
Camden,  Ark.,  300  miles,  by  a  system  of  nine  locks  and  movable  dams, 
at  an  estimated  cost  of  $1,998,576. 

The  following  tributaries  were  included  in  the  survey:  Tensas  River 
and  Bayou  Ma^on,  Louisiana;  Bceuf  River,  Louisiana  and  Arkansas; 
Saline  Kiver,  Arkansas;  Bayou  Bartholomew,  Louisiana  and  Arkan- 
sas; Bayou  D'Arbonne,  Louisiana. 

Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
Brig,  Geiu^  Chief  of  Engineers^ 

U.  S.  Army. 
Hon.  Eliiiu  Root, 

Secretary  of  War. 


report  of  gapt.  charles  l.  potter,  corps  of  bn6ikeer8. 

United  States  Engineer  Office, 
Yickshurg,  Mm. ,  Fehruai^  ^^,  1902. 

General:  I  have  the  honor  to  make  final  report  of  the  survey  of 
the  Ouachita  and  Black  rivers,  provided  for  bv  act  of  Congress  of 
August  18,  1894. 

This  survey  has  gone  on  continuoush^  since  that  time,  and  has  been 
very  complete  in  every  detail  of  any  importance.  (For  description  of 
the  methods  used  and  details  of  the  work  see  Annual  Reports  of  the 
Chief  of  Engineers  for  1900,  pp.  2504  and  2544,  and  for  1901,  p.  2036.) 

The  system  as  now  proposed  consists  of  nine  locks  and  dams,  varying 
in  lift  from  5.6  to  11.1  feet,  and  giving  a  navigable  depth  of  6.6  feet 
from  the  junction  with  the  Red  River  to  Camden,  Ark.,  a  distance  of 
350  miles;  in  fact,  about  10  miles  above  Camden,  or  a  total  distance 
of  360  miles.  P^ach  dam  consists  of  a  navigable  pass  130  feet  long, 
with  a  needle  dam — needles  15  feet  long;  a  drift  pass  40  feet  wide,  witn 
Chittenden  drum,  and  a  weir  with  a  needle  dam,  the  needles  being  9 
feet  long. 

In  order  to  locate  the  locks  and  dams  at  points  where  suitable  foun- 
dations could  be  had,  it  was  necessary  to  make  the  lift  in  some  of  the 
locks  greater  than  was  originally  intended,  and  in  order  to  keep  the 
length  of  the  needles  at  15  feet  (the  greatest  length  that  it  is  believed 
can  be  readily  handled),  it  became  necessary  in  some  instances  to  raise 
the  fixed  dam  in  the  navigable  pass  above  low  water.    A  computation 

*Not  reprinted;  printed  in  House  Doc.  No.  448,  Fifty -seventh  Congress,  first  sessioQ, 
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of  the  fall  through  this  pass  at  the  lowest  stage  at  which  it  will  be 
used  shows  a  fall  of  only  4  inches. 

.  The  locks,  as  designed,  are  49  feet  wide  and  394  feet  long,  intended 
to  take  in  a  towboat  with  two  barges  tandem.  It  is  thought,  however, 
that  a  shoitening  of  the  lock,  with  a  corresponding  width  to  allow  a 
towboat  to  take  two  barges  abreast,  would  ))e  more  advantageous  to 
navi^aition,  and  the  costwould  certainly  not  be  increased  by  the  change. 

With  a  view  to  extending  the  present  navigation  to  a  point  farther 
up  river,  it  is  recommended  that  Locks  Nos.  4  and  6  be  built  first,  and 
on  account  of  the  fact  that  each  structure  must  be  built  in  halves, 
allowing-  the  river  to  pass  through  the  other  half,  it  is  recommended 
that  funds  be  made  available  for  two  locks  and  dams  at  a  time,  allow- 
ing the  construction  of  two  locks  in  two  low-water  seasons — one-half 
of  both  to  be  built  each  season. 

By  following  the  construction  of  Nos.  4  and  6  by  the  construction 
of  Nos.  2,  3,  and  8  the  navigation  would  be  improved  so  as  to  give 
between  3  and  4  feet  all  the  wa}^  up  to  Camden,  and  the  ultimate  depth 
of  (3i  feet  could  then  be  secured  by  building  Nos.  1,  5,  7,  and  9. 

The  total  cost  of  the  improvement  for  a  depth  of  6^  feet  (all  nine 
locks)  is  estimated  at  $1,998,576. 

The  cost  of  the  improvement  for  a  depth  of  3  to  4  feet  (Nos.  2,  3,  4, 
6,  and  8)  is  estimated  at  $1,149,287. 

The  cost  of  materially  assisting  the  present  navigation  of  the  stream 
(Nos.  4  and  6)  is  estimated  at  $483,262. 

For  detailed  statements,  with  tables,  maps.*  and  plans,  see  report  of 
Mr.  H.  M.  Marshall,  assistant  engineer,  in  cnarge  of  the  survey. 
Very  respectfully,  your  obedient  servant, 

Chas.  L.  Potter, 
Captain^  Coyys  of  JEngmeera 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers^  U.  S,  A. 


report  of  mr.  m.  h.  marshall,  assistant  engineer. 

United  States  Engineer  Office, 
Vicksburg^  Miss.y  February  17 1  1902. 

Captain:  I  have  the  honor  to  make  final  report  on  survey  of  Ouachita  and  Black 
rivers,  Louisiana  and  Arkansas,  with  a  view  to  their  permanent  improvement  by 
locks  and  dams. 

The  survey  was  ordered  by  act  of  Congress  August  18,  1894,  and  work  began  in 
September  following.  Details  of  methods  and  results  accomplished  to  February, 
1900,  are  set  out  in  a  special  report  contained  in  the  Annual  Report  of  the  Chief  of 
Engineers,  United  States  Army,  for  1900,  at  page  2544  et  aeq.  Later  reports  will  be 
found  for  the  same  year  at  page  2504,  and  in  xVnnual  Report  of  1901,  at  page  2035. 

The  survey  has  developed  very  thoroughly  all  that  was  contemplated  in  the  begin- 
ning, except  the  outline  of  overflow  above  Monroe.  This  has  not  been  attempted 
for  .several  reasons,  principally  because  the  overflow  will  not  be  affected  in  any  way 
by  the  lock  and  dam  system  proposed.  The  cost  of  the  survey  was  estimated  at 
$150,000,  and  the  expenditures  to  January  31,  1902,  were  $131,346.71.  Considerable 
work  yet  remains  to  put  the  notes  in  shape  for  final  record  and  to  finish  titles,  etc., 
on  the  maps.  The  original  project  did  not  provide  for  printing  the  maps,  but  if  that 
should  be  done  it  would  prove  a  very  important  item  in  the  results,  and  in  view  of 
the  allotment  being  in  arrear«  of  the  estimate  by  $14,000, 1  recommend  that  they  be 
printed. 

The  general  plan  for  the  system  of  locks  herein  estimated  is  the  same  as  set  out  in 

•Maps  not  printed;  profile  sheet  printed  in  House  Doc.  No.  448,  Fifty-seventh 
Congress,  first  session. 
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the  preliminary  report,  an<l  the  cost  is  very  much  reduced.  The  leesened  coet  was 
foreshadowed.  The  number  of  locks  has  been  reduced  to  nine,  though  the  length  of 
needles  has  been  maintained  at  15  feet.  This  has  necessitated  raising  the  fixed  part 
of  the  dams  somewhat  above  low  water,  but  there  is  no  probability  and  scarcely  a 
possibility  of  injury  from  this  source.  The  swell  head  when  the  lock  wall  goes  under 
water  will  be  only  4  inches.  The  decrease  in  number  of  locks  was  forced  by  the 
inability  to  find  suitable  foundations  in  the  vicinity  of  the  other  propoeed  lock  sites. 
The  decrease  in  number,  however,  is  in  the  direction  of  economy,  as  it  increases 
the  height  of  the  lift.  The  raise  in  the  fixed  part  of  the  dam  has  been  somewhat 
comiwnsated  by  lowering?  the  miter  sills  in  the  locks.  This  makes  the  draft  unequal 
through  the  different  locks,  but  6 J  feet  is  the  leAst  provided  for,  and,  of  course,  as  far 
as  navigation  is  concenied,  the  exc^ess  in  some  does  no  harm. 

Having  to  locate  the  dams  according  to  the  available  foundations,  forces  inequality 
of  liftH  varying  from  5 J  to  llj  feet.  Fortunately,  the  system  could  be  adjusted  so 
that  the  ninaller  lifts  occur  at  the  poorer  foundations. 

The  following  table  gives  details  of  pool  lengths,  lifts,  etc. : 


Lock  and  diim. 


No. 


1 
2 
3 
4 
5 
6 
7 
8 
9 


Site. 


MUes. 

New  Hope 37.8 

Cat*ihoula  Shoals 75. 6 

Calls  Lanfliup l:«.6 

Monroe 183.1 

Rock  Row  Shoals 200. 1 

Roland  Raft 238.5 

IV'riKcethe  Shoals |  2r)8. 5 

Franklin  Shoals 297. 2 


Dis-    I  Length 
tance    of  pool 
above  '  ab<)ve 
mouth,    dam. 


Newport  Landing. 


327.2 


Miles. 
37.8 
58.0 
49.5 
17.0 
38.4 

:».o 

28.7 
30.0 
32.8 


Eleva- 

Eleva- 

Eleva- 

Eleva- 

tion of 

tion  of 
miter 

Draft. 

tion  of 
lower 

Lift 

tion  of 
upper 

top  of 
lock 

sill. 



pool. 

pool. 

and 
dam. 

Meters 

Meters 

Meters 

Jfeters 

CD. 

Meters. 

CD. 

Meters. 

CD. 

CD. 

6.5 

2.9 

8.4 

L7 

10.1 

10.8 

8.0 

2.1 

10.1 

3.4 

13.5 

14.2 

10.5 

3.0 

13.5 

8.2 

16.7 

17.4 

14.7 

2.0 

16.7 

3.0 

19.7 

20.4 

17.2 

2.5 

19.7 

2.3 

22.0 

22.7 

19.5 

2.5 

22.0 

1.7 

28.7 

24.4 

21.0 

2.7 

23.7 

1.7 

'25.4 

26.1 

23.1 

2.3 

25.4 

2.6 

28.0 

28.7 

25.5 

2.5 

28.0 

2.5 

80.5 

81.2 

Height 

of  lock 

wall. 


Meler9. 
5.8 
6.2 
6.9 
6.7 
5.5 
4.9 
5.1 
5.6 
5.7 


The  estimates  are  for  lock  chambers  49  feet  and  394  feet,  width  and  length,  respec- 
tivelv,  closed  by  metal  gates. 

I  have  not  felt  at  lil>erty  to  vary  from  these  dimensions,  though  an  increase  in 
width  and  decrease  in  length  possibly  would  be  more  suitable  to  the  traffic.  Any 
change  in  that  way  would  not  materially  alter  the  cost. 

The  dam  is  estimated  t(3  consist  of  a  navigable  pass,  130  feet  opening;  a  weir  with 
140  feet  opening,  having  the  fixed  substructure  6  feet  higher  than  the  substructure  of 
the  pass;  a  drift  pass  with  40  feet  oi>ening,  having  the  fixed  substructure  on  the  level 
of  that  of  the  weir.  The  superstructure  of  the  pass  and  weir  consists  of  metal  A 
frames  which  can  be  raised  to  support  the  wooden  needles  which  compose  the  face 
of  the  dam,  or  lowered  flat  on  top  of  the  substructure  when  the  dam  is  not  in  nse. 
The  upper  part  of  the  drift  pass  to  be  controlled  by  a  Chittenden  drum. 

The  completed  system  of  nine  locks,  giving  6^  feet  least  draft,  is  estimated  to  cost 
$1,998,576. 

Locks  1,  5,  7,  and  9  could  be  omitted,  and  the  system  would  afford  light-draft 
navigation,  say,  l)etween  3  and  4  feet,  at  a  cost  for  the  remaining  locks  of  $1,149,287. 

If  the  traftic  should  prove  to  be  not  fully  accommoilated  by  the  light  draft  afforded, 
the  omitted  looks  could  be  put  in  at  the  original  estimate. 

If  only  one  lock  should  be  put  under  construction  at  a  time,  then  Lock  No.  4,  just 
below  Monroe,  would  l)e  most  a<lvisable  to  l)cgin  with,  for  it  would  by  itself  be 
more  useful  in  connecting  an  almost  inaccessible  country  with  Monroe,  a  large  dis- 
tributing point,  and  it  would  prolong  the  wriod  of  navigation  in  the  upper  river. 

The  next  in  order  of  construction  should  l)e  No.  6,  near  Koland  Raft. 

Ina.^nmch  as  only  the  lock  and  part  of  the  dam  can  be  put  under  construction  dur- 
ing one  low- water  perio<l,  to  avoid  interfering  with  navigation  and  the  flow  of  the 
river,  and  the  remaining  part  of  the  dam  must  be  built  at  the  next  low-water  period, 
it  will  be  economy  of  time  at  no  increase  of  available  funds  to  authorize  the  oonstrac- 
tion  of  two  locks  and  dams  simultaneously,  part  to  be  paid  out  of  future  appropria- 
tions. 

The  estimated  value  of  commerce  reported  on  Ouachita  and  Black  rivers  for  the 
fiscal  year  ending  Jime  30, 1901,  waj<  $8,(>42,0(X).  Stati.«tic8  from  records  and  officials 
of  the  21  counties  and  parishes  tributary  to  the  river  show  as  follows,  to  wit: 

Total  assessed  valuation $36,427,617 

Annual  volume  of  trade 22, 124, 606 

Annual  freight  bills 1,713,316 

Number  of  bales  of  cotton  nii.^.tl 384,771 
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Estimates  of  cost  of  locks  and  dams  in  detail,  with  summary  and  tables  of  data,  are 
appended  to  this  report. 

The  following  maps  and  profiles  also  accompany  the  report,  viz:  One  map  of 
Ouachita  River  and  tributaries,  showing  location  of  locks,  scale  1:400,000;  1  blue- 

Srint  title  sheet  Ouachita  and  Black  rivers;  2  blue-print  index  sheets  Ouachita  and 
Hack  rivers,  scale  1:200,000;  1  blue-print  profile  sheet  Ouachita  and  Black  rivers, 
scale  1:500,000;  8  blue-print  profile  sheets  Ouachita  and  Black  rivers,  scale  1:10,000; 
58  blue-print  map  sheets  Ouachita  and  Black  rivers,  scale  1:10,000;  22  blue-print 
map  sheets  Tensas  River,  scale  1:10,000;  8  blue-print  profile  sheets  Tensas  River, 
scale  1:10,000;  1  blue-print  title  sheet  Tensas  River  and  Bayou  Mayon;  13  blue-print 
map  sheets  Bayou  Ma^on,  scale  1:10,000;  3  blue-print  profile  sheets  Bayou  Magon, 
scale,  1:10,000;  1  blue-print  title  sheet  Ba»uf  River;  18  blue-print  map  sheets  Boeuf 
River,  scale  1:10,000;  3  blue-print  profile  sheets  B(jeuf  River,  scale  1:10,000;  1  blue- 
print map  sheet  Saline  River,  scale  1 :  10,000. 

The  maps  and  profiles  of  Bayou  Bartholomew  are  not  completed.  Neither  are 
those  of  Bayou  D' Arbonne.  Of  the  former  there  will  be  20  map  sheets  and  4  profile; 
of  the  latter,  4  map  sheets  and  2  profile. 

Very  respectfully,  your  obedient  servant,  H.  M.  Marshall, 

Assistant  Engineer. 
Capt.  Chas.  L.  Potter, 

Carps  of  Engineers^  U.  S.  A. 


Estimate  of  cost  of  Lock  and  Dam  No.  7,  at  New  Hope  I/inding^  Louisiana, 

LOCK. 

Concrete,  6,573  cubic  meters $52, 584 

Grillage,  123,000  feet  B.  M 3,690 

Piles,  1,159  piles 11,590 

Sheet  piles 3,750 

Excavation,  11,000  cubic  meters 2, 750 

Gates 13,470 

Valves 5,000 

Emergency  dam 13, 590 

$106, 424 

DAM. 

• 

Fixed  ironwork 7, 880 

Trestles 4,093 

Needles 1,380 

Sills 178 

Iron,  pumps,  etc 3, 242 

Concrete,  3,831  cubic  meters 30, 648 

Cribs,  timber,  96,000  feet  B.  M 2,880 

Cribs,  riprap,  1,033  cubic  meters 1, 550 

Piles,  976  piles 9,760 

Timber,  194,700  feet  B.  M 5, 841 

Sheet  piles 4, 966 

Excavation 2, 115 

74, 533 

MISCELLANEOUS. 

Cofferdam 10, 000 

I^ck  houses 5, 000 

Needle  boat 1, 500 

Crabs 500 

l^nd 1,000 

Back  fill 405 

Paving 1,012 

19, 417 

200, 374 
Contingencies  and  engineering,  10  i)er  cent 20, 037 

Total 220,411 
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Estimate  of  cost  of  Lock  and  Dam  No.  S,  at  Catahoula  tShoalSj  Louisiana. 

LOCK. 

C5oncrete,  8,141  cubic  meters $65, 128 

Grillage,  123,000  feet  B.  M 3,690 

Piles,  1,369  piles 13,690 

Sheet  piles 3,750 

Excavation 2, 750 

Gates 13,470 

Valves 5,000 

Emergency  dam 13, 590 

$121,068 

DAM. 

Fixed  ironwork 11, 062 

Trestles 5,248 

Needles 1,873 

Sills 178 

Iron,  pumps,  etc 3, 242 

Concrete,  5,040  cubic  meters 40, 320 

Cribs,  timber,  126,600  feet  B.  M 3,798 

Cribs,  riprap,  1,412  cubic  meters 2, 118 

Piles,  1,256  piles 12,560 

Timber,  209,683  feet  B.  M 6,290 

Sheet  piles 6,636 

Excavation 2, 440 

95,765 

MISCELLANEOUS. 

Cofferdam 10,000 

Lock  houses 5, 000 

Needle  boat 1,500 

Crabs 500 

I^nd 1,000 

Back  fill 226 

Paving 562 

18, 788 

235,621 
Contingencies  an<l  engineering,  10  per  cent 23, 562 

Total., 259,183 

Estimate  of  cost  of  Ijjck  a7id  Dam  No.  S,  at  Calls  Landing,  Louisiana^ 

LOCK. 

Concrete,  10,283  cubic  meters $82,264 

Grillage,  123, 000  feet  B.  M 3,690 

Piles,  1 ,  655  piles 16, 550 

Sheet  piles 3, 750 

Excavation 2, 750 

Gates 13,470 

Valves 5,000 

Emergency  dam ; 13, 590 

$141,064 

DAM. 

Fixed  ironwork 6, 962 

Treaties 3,781 

Needles 1,247 

Sills 178 

Iron,  pumps,  etc 3, 242 

Concrete,  4,420  cubic  meters 35, 360 

Cribs,  timber,  120,132  feet  B.  M 3,604 

Cril)s,  riprap,  1,431  cubic  meters 2, 147 

Piles,  941  piles 9,410 

Timber,  192,854  feet  B.  M 5,786 

Sheet  piles 4,666 

Excavation 2,420 

78, 803 
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MISCELLANEOUS. 

Cofferdam -. $10, 000 

Lock  houses 6, 000 

Needle  boat 1, 500 

Crabs 600 

Land 1,000 

Backfill 1,080 

Paving 1,800 

,  $20, 880 

240,  747 
Contingencies  and  engineering,  10  per  cent 24, 075 

Total 264,822 

Estimate  of  coal  of  Tx>ck  and  Ikiin  No.  4^  ot  Monro* .,  Iai. 

LOCK. 

Concrete,  6,780  cubic  meters $54, 240 

Grillage,  123,000  feet  B.  M 3, 690 

Piles,  1 ,  188  piles 1 1 ,  880 

Sheet  piles 3,750 

Excavation 2, 750 

Gates 13,470 

Valves 5,000 

Emergency  dam 13, 590 

$108,370 

DAM. 

Fixed  ironwork 11, 149 

Trestles 5,279 

Needles 1,887 

Sills 178 

Iron,  pumps,  etc : .  3, 242 

Concrete,  5,314  cubic  meters 42, 512 

Piles,  1 ; 242  piles 1 2, 420 

Timber,  208,697  feet  B.  M 6, 261 

Sheet  piles..-. 6,550 

Excavatiqn 1, 988 

91,466 

MISCELLANEOUS. 

Cofferdam 10,000 

Lock  houses 5, 000 

Needle  boat 1,500     • 

Crabs 500 

Land 1,000 

Backfill 191 

Paving 675 

18, 866 

218, 702 
Contingencies  and  engineering,  10  per  cent 21, 870 

Total .' 240,572 

PJslimate  of  cod  of  Lock  and  Dam  No.  5  at  Rock  Roir  Shotth,  Jjmisiana. 

LOCK. 

Concrete,  7,173  cubic  meters $57, 384 

Grillage,  123,000  feet  B.  M 3,690 

Piles,  1,239  piles 12,  390 

Sheet  piles 3,  750 

Excavation 2,  750 

( Jates 1 3, 470 

Valves 5,000 

l^inorgency  dam 13,590 

ENG  lyOii 91  $112,024 
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DAM. 

Fixed  ironwork $9, 143 

Trestbes 4,561 

Needles 1,580 

Sills •     178 

Iron,  pumps,  etc 3, 242 

Concrete,  4,549  cubic  meters 36, 392 

Piles,  1,088  piles 10,880 

Cril)s,  timber,  127,708  feet  B.  M 3,831 

Crilw,  riprap,  1,396  cubic  meters 2, 094 

Timber,  204,737  feet  B.  M 6,022 

Sheet  piles 5, 565 

Excavation 2, 000 

$85, 488 

MISCELLANEOUS. 

Cofferdam 10, 000 

Lock  houses 5, 000 

Needle  boat 1, 500 

Crabs 500 

I^nd 1,000 

Backfill 731 

Paving 1,462 

20,193 

217,705 
Continj?enciea  and  enjjineering,  10  per  cent 21, 771 

Total. 239,476 

Estimate  of  cost  of  Lock  and  Dam  No.  5,  at  Roland  Raft,  Arkaruas, 

LOCK. 

Concrete,  5,681  cubic  meters $45, 448 

Grillage,  1 23,000  feet  B.  M 3, 690 

Piles,  1,040 10,400 

Sheet  piles 3,750 

Excavation 2, 750 . 

Gates 13,470 

Valves 5,000 

Emergenc^v  dam 13, 590 

$98, 098 

DAM. 

Fixed  ironwork 5, 568 

Trestles 3, 282 

Neerlles 1, 033 

Sills 178 

Iron,  pumps,  etc 3, 242 

Concrete,  3,252  cubic  meters 26, 016 

Piles,  794  piles 7,940 

Timl)er,  184,983  feet  B.  M 5,549 

Sheet  piles 3,767 

Excavation .• 2, 000 

58, 575 

MISCELLANEOUS. 

Coffcnlam 10, 000 

Iy<H'k  houses 5, 000 

Needle  l)oat 1,500 

Crabs 500 

I^n<l 1,000 

Paving 500 

18,500 

175.173 
C'ontingencies  and  engineering,  10  i)er  cent 17, 517 

Total 192,690 
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Estimate  of  cost  of  Lock  and  Dam  No.  7,  *U  Per'igeethe  ShixiUy  Arkansas. 

LOCK. 

Concrete,  6,202  cubic  meters $49, 616 

Grillage,  123,000  feet  B.  M 3,690 

Piles,  1,096  piles 10,960 

Sheet  piles 3,760 

Excavation 2, 750 

Gates 13,470 

Valves 5,000 

Emergency  dam 13, 590 

$102,826 

DAM. 

Fixed  ironwork 4, 042 

Trestles 2,  736 

Needles 800 

Sills 178 

Iron,  pumps,  etc 3, 242 

Concrete,  2,019  cubic  meters 16, 152 

Crilw,  timber,  53,076  feet  B.  M « 1,592 

Cribs,  riprap,  553  cubic  meters 830 

Piles,  639  piles 6,390 

TiniV)er,  176,758  feet  B.  M 5, 303 

Sheet  piles 3,041 

Excavation 2, 000 

46,306 

MISCELLANEOUS. 

Cofferdam 10, 000 

Lock  houses 5, 000 

Need  le  l)oat 1 ,  500 

Crabs 500 

Land 1,000 

Paving 500 

18, 500 

167,632 
Contingencies  and  engineering,  10  per  cent 16, 763 

Total 184,395 

Estimate  of  cost  of  Lock  and  Dam  No.  <?,  at  Franklin  ShoalSy  Arkansas. 

LOCK. 

Concrete,  7,210  cubic  meters $57, 680 

Grillage,  123,000  feet  B.  M 3,690 

Piles,  1,244  piles 9,952 

Sheet  piles '. 3, 750 

Excavation 2, 750 

Gates 13,470 

Valves 5,000 

Emergency  dam 13, 590 

$109,882 

DAM. 

Fixed  ironwork - 4, 042 

Trestles 2,736 

Needles 800 

Sills 178 

Iron,  pumps,  etc 3, 242 

Concrete,  2,194  cubic  meters 17, 552 

Cribs,  timber,  62,384  feet  B.  M 1,872 

Cribs,  riprap,  644  cubic  meters 966 

Piles,  597  piles 4,776 

Timber,  174,492  feet  B.  M 5,235 

Sheet  piles 2,  783 

Exciivation 2, 000 

46,182 


1444       REPORT    OF   THE    CHIEF    OF    ENGINEERS,   U.   8.    ARMY. 

MISCELLANEOUS. 

Cofferdam $10,000 

Lock  houHes 5, 000 

Needle  boat 1,500 

Crabs 500 

Land 1,000 

Paving 500 

$18, 500 

174,564 
Contingencies  and  engineering,  10  per  cent 17, 456 

Total 192,020 

EstimaU  of  cost  of  Ijock  and  IMm  No.  .9,  at  Newport  Landingy  Arkansas, 

LOCK. 

Concrete,  7,750  cubic  meters $62,000 

Grillage,  123,000  feet  B.  M 3,690 

Piles,  1,316  piles 13,160 

Sheet  piles • 3, 750 

Excavation 2, 750 

Gates 13,470 

Valves 5,00«i 

Emergency  dam 13, 590 

$117,410 

DAM. 

Fixed  ironwork 4, 042 

Trestles 2,736 

Needles 800 

Sills 178 

Iron,  pumi>s,  etc 3,  242 

Concrete,  2,494  (!ubic  meters 19, 952 

Cribs,  timber,  74,464  feet  B.  M 2,234 

Cribs,  riprap,  814  cubic  meters 1 ,  221 

Piles,  625  piles 6,250 

Timber,  175,983  feet  B.M 5,279 

Sheet  piles 2,526 

Excavation 2, 000 

50,460 

MISCELLANEOUS. 

Cofferdam 10, 000 

Jjock  houses 5, 000 

Needle  boat 1,500 

Crabs 500 

Land 1 ,  000 

Paving 500 

18, 500 

186,370 
Contingencies  and  engineering,  1 0  i>er  cent 18, 637 

Total 205,007 

Siunrnnnf  of  cost  of  locks  and  dams  in  Ouachita  and  Black  rivers,  Arkansas  and  LotmiVrno. 

For  navigable  depth  not  less  than  6.5  feet: 
Lock  and  Dam — 

No.  1 ,  at  New  Hope  Landing,  Louisiana $220, 411 

No.  2,  at  Catahoula  Shoals,  lx)uisiana 259, 183 

No.  3,  at  Calls  Landing,  I^uisiana 264,822 

No.  4,  at  Monroe,  Louisiana 240,572 

No.  5,  at  Rock  Row  Shoals,  Louisiana 239, 476 

No.  6,  at  Roland  Raft,  Arkansas 192, 690 

No.  7,  at  Perigeethe  Shoals,  Arkansas 184, 395 

No.  8,  at  Franklin  Shoals,  Arkansas 192, 020 

No.  9,  at  Newport  Landing,  Arkansas 205, 007 

Total 1,998,676 
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For  navigable  depth  of  not  less  than  3  feet: 
Lock  and  Darn — 

No.  2,  at  Catahoula  Shoals,  Louisiana $269, 183 

No.  3,  at  Calls  Landing,  Louisiana 264, 822 

No.  4,  at  Monroe,  Louisana 240, 572 

No.  6,  at  Roland  Raft,  Arkansas 192,690 

No.  8,  at  Franklin  Shoals,  Arkansas 192,020 

Total 1,149,287 

For  two  most  important: 
Lock  and  Dam — 

No.  4,  at  Monroe,  Louisiana $240, 572 

No.  6,  at  Roland  Raft,  Arkansas 192,690 

Total 433,262 


INDEX    OF   DATA. 

Page. 
Taijlk  1. — Precise  levels — Instrumental  constants: 

A.  Value  of  one  division  of  bubble  tubes 1446 

B.  Pivot  correction 1446 

C.  Length  of  1  meter  on  rods 1447 

D.  Tabulated  results 1448 

E.  Descriptions  and  elevations 1467 

1  sketch  map  of  lines. 

55  sketches.     Permanent  bench  marks. 
Table  2. — Chain  line.* 

A .  Permanent  reference  lines  along  Ouachita  and  Black  rivers 1516 

B.  Comparison  of  observed  and  carried  azimuths 1527 

C.  Azimuths  and  lengths  of  permanent  reference  lines 1527 

D.  Permanent  reference  lines  along  tributaries 1528 

E.  Comparison  of  observed  and  carried  azimuths 1536 

F.  Azimuths  and  lengths  of  permanent  reference  lines  along  tributaries..  1637 
14  sketches.     Permanent  reference  ix>ints. 

Table  3: 

A.  High- water  marks  on  Ouachita  and  Black  rivers,  Arkansas  and  Louisi- 

ana      1540 

B.  High-water  marks  on  tributaries 1644 

C.  Low-water  marks  on  Ouachita  and  Black  rivers,  Arkansas  and  Louisi- 

ana      1646 

D.  Low-water  marks  on  tributaries 1647 

Table  4: 

A.  Freshets  in  Ouachita  and  Black  rivers  during  low- water  period 1648 

B.  Low  stages  in  Ouachita  and  Black  rivers  dunng  high-water  period 1560 

Table  5: 

A.  Slope  observations  on  Boeuf  River,  Louisiana 1651 

B.  Slope  observations  on  Bayou  Bartholomew,  Louisiana 1552 

Table  6.— Permanent  gauges 1662 

Table  7: 

A.  Discharge  observations  in  Ouachita  and  Black  rivers,  Arkansas  and 

Louisiana 1653 

B.  Discharge  observations  in  tributaries 1566 

Table  8. — Discharge  and  gauge  relation 1568 

Table  9. — Sediment  observations  in  Ouachita  and   Black   rivers,  Arkansas 

and  Ix>uisiana 1559 

Table  10.— Borings '. .     1560 

Table  11.— Shoals 1670 


1446       REPORT    OF    THE    CHIEF   OF    ENGINEERS,   U.   8.   ARMY. 

Table  No.  1. — IWcise  levels. — Inslrumenlal  constants. 

TABLE  A. 


Bubble  tube. 


Value    : 
one  divi- 
sion for  a 
distance 
of  1      I 

meter. 


L.S.No.4 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

L.S.No.VIII... 

Do 

Do 

M.  R.  (^No.l... 

Do 

Do 

M.R.  C.  No.2... 

Do 

Do 

R.R.S.No.l.... 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

R.  R.  S.  No.  2 ... . 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 


MiUi- 
meters. 
0.016 
.016 
.022 
.017 
.018 
.017 
.016 
.015 
.016 
.015 
.015 
.017 
.013 
.008 
.014 
.015 
.021 

.015 

.017 
.019 
.020 
.020 
.019 
.019 
.019 
.019 
.019 
.019 
.019 
.020 
.016 
.017 
•.012 
.014 
.014 
.014 
.014 
.013 
.014 
.013 
.013 


Date  of  de- 
termination. 


Feb.  16,1889 
June  4,1889 
Oct.  18,1889 
Oct.  8, 1891 
Jan.  20,1892 
Jan.  21,1892 

do 

Sept.  24,1894 
Jan.  18,1895 
Sept.  9,1899 
Dec.  18,1899 

24, 1900 

16, 1889 
5, 1889 

18, 1889 
4,1889 

28, 1889 


Feb. 

Feb. 

July 

Oct. 

June 

Dec. 


Oct, 


Sept 

June 

Oct. 

Jan. 

Apr. 

Sept. 

Nov. 

Sept. 

Nov. 

Dec. 

Feb. 

May 

Sept. 

Oct. 

May 

May 

May 


Dec 
Jan. 
May 
July 


{i} 


1890 


19, 1892 
6.1893 
25,1893 
15,1894 
17, 1894 
24, 1894 

13. 1894 

12. 1895 
26, 1895 
11,1897 

3,1898 
15, 1899 

13. 1892 

26. 1893 
12, 1897 
28,1897 
29, 1897 

June  10, 1897 

Sept.  17,1897 

8.1897 

6,1898 

7,1900 

11,1900 


Stretch  to  which  constant  is  applied. 


Delta  to  Grand  Bend,  La. 

Do. 

Do. 
Grand  Bend  to  Smithland,  La. 

Do. 

Do. 

Do. 
Little  Rock  t<>  Frenchport,  Ark. 

Do. 
Archibald  to  Three  Rivers,  La. 

Do. 
Delta,  La.,  to  Greenville,  Miss. 
Delta  to  Grand  Bend,  La. 

Do. 

Do. 

Do. 

Do. 

Delta,  La.,  to  Greenville,  Miss. 

Do. 

Do. 
Jonesville,  La.,  to  Natchez,  Miss. 

Do. 

Do. 
Jonesville  to  mouth  of  Black  River. 

Do. 
Champagnolle,  Ark.,  to  Monnxi,  La. 

Do. 
Rayville  to  Concordia,  La. 

Do. 
Delta,  La.,  to  Greenville,  Miwt. 

Do. 
Monroe  to  Jonesville,  La. 
Frenchport  to  Champagnolle,  Ark. 

Do. 

Do. 
Parkeville,  La.,  to  Greenville,  Miss. 

Do. 
Glcndora  to  Farmerville,  La. 

Do. 
Camden,  Ark.,  to  Shreveport,  La. 

Do. 


•  Old  bubble  tube  broken;  new  one  in  use  after  May  22, 1890. 


TABLE  B. 


Kern  level. 


Pivot 
correc- 
tion for 

a  dis- 
tance of 
1  meter. 


Date  of  de- 
termination. 


L.  S.  No.  1 
Do... 
Do... 
Do... 
Do... 
Do.., 
Do... 
Do... 
Do... 
Do... 
Do... 
Do... 
Do... 


MiUi- 
meters. 
+0.010 


+ 

+ 
+ 

+ 

+ 


.018 
.021 
.005 
.001 
.002 
.005 
.003 
.006 
.009 
.003 
.007 
.013 


Feb. 

June 

Oct. 

Oct. 

Oct. 

Jan. 

Sept. 

Jan. 

Jan. 

Sept. 

Dec. 

Feb. 


16, 18H9 

4,1889 

17,1889 

6,1891 

8,1891 

20.1892 

25,1894 

18,1895 

9,1897 

17,1899 

18, 1899 

28,1900 


Stretch  to  which  constant  is  applied. 


Mar.  21,1900 


Delta  to  Coushatta,  La. 

Do. 
Coushatta  to  Grand  Bend.  La. 
Grand  Bend  to  Smithland,  La. 

Do. 

Do. 
Little  Rock  tO  Frenchport,  Ark 

Do. 
Delta,  La.,  to  Greenville,  Miss. 
Archibald  to  Three  Rivers,  La. 

Do. 
Delta,  La.,  to  Greenville,  Miss. 

Do. 
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Table  No.  1. — Precise  Uveh. — Instrumental  constants — Continued. 

TABLE  B— Ck)ntinued. 


Kem  level. 

Pivot 
correc- 
tion for 

a  dis- 
tance of 
1  meter. 

Date  of  de- 
termination. 

Stretch  to  which  constant  is  applied. 

M.  R.  C.  No.  1 

MiUi- 
meters. 

-  .016 

-  .006 
+  .014 
+  .002 

-  .001 

+  .007 
+  .007 

-  .010 

-  .000 
-H  .002 
+  .013 

-  .013 
-H  .013 
+  .021 

-  .006 
+  .029 
+  .008 

-  .008 

-  .000 

-  .008 

-  .020 

-  .009 
+  .006 
-i-  .008 
-\-  .007 
+  .011 

-  .000 
+  .002 
+  .001 
+  .008 
+  .008 

Feb.  16,1889 
Oct.    17,1889 
May  29,1889 
Dec.  28,1889 

Oct.  |3l890 

Sept.te|l892 

June    6, 1893 

Oct.  {^}l893 

Jan.   15,1894 
Apr.   17,1894 
Sept.  24, 1894 
Nov.  13,1894 
Sept.  12,1896 
Nov.  26,1895 
Jan.     9, 1897 
Oct.    25,1897 
Dec.  11,1897 
Feb.     3,1898 
May  15,1899 
Sept.  13, 1892 

Delta  to  Coushatta.  La. 

Do 

Coushatta  to  Grand  Bend,  La. 

M.  R.C.No.2 

Delta  to  Coushatta,  La. 

Do 

Coushatta  to  Grand  Bend,  La. 

Do..... 

Delta,  La.,  to  Greenville,  Miss. 

R.  R.  S.  No.  1 

Do. 

Do : 

Do. 

Do 

Jonesville,  La.,  to  Natchez,  Misa. 

Do 

Do. 

Do 

Monroe  to  Jonesville.  La. 

Do 

Jonesville  to  mouth  of  Black  River.  La. 

Do 

Do. 

Do 

Champagnolle,  Ark.,  to  Monroe,  La. 
Do. 

Do 

Do 

Delta.  La.,  to  Greenville.  Miss. 

Do 

Parkeville.  La.,  to  Greenville.  Miss. 

Do 

Rayville  to  Concordia,  La. 
Do. 

Do 

i^V^.   .................... 

Do 

Delta.  La.,  to  Greenville.  MiM.*«. 

R.  R.  S.  No.  2 

Do- 

Do 

Nov.  18.1893  1  Jonesville.  La.,  to  Natchez.  Miss. 

Do 

Feb.  25,1897     Delta,  La.,  to  Greenville,  Miss. 
May  12, 1897     Frenchport  to  Champagnolle,  Ark. 
May  28.1897            Do. 

Do 

Do 

Do 

Mav  29,1897 
June  10, 1897 
Sept.  17,1897 

Do. 

Do 

Parkeville  La    to  (ireenville   Miss 

Do 

Hn 

Do 

Dec.     8,1897     Glendora  to  Farmerville,  La. 
Jan.   15  1898            r>n 

Do 

Do 

May    7, 1900 
July  11,1900 

Camden,  Ark.,  to  Shreveport,  La. 
Do 

Do 

TABLE  C. 


Rod. 

Length  of  1 

meter  on 

rod. 

Correction 
for  spur. 

II 

MiUimeters. 

»999.866 

»» 999. 928 

•999.973 

•1,000.063 

•1,000.011 

«» 999. 744 

'999.856 

'«999.808 

'«999.877 

MiUimeters. 
+47  5 

IV 

+48  2 

XII 

—50  I 

XV 

—55.6 

XVI 

—56.9 

R.  R.  8.  No.  3 

•  —51. 6 

R.  R.  S.  No.  4 

•—51.6 

R.R.8.N0.5 

•—51.6 

R.  R.  8.  No.  6 - 

•—51  3 

» Mean  of  Lake  Survey  and  Mississippi  River  Commission  determinations.  (See  Mississippi  River 
Commission  Report,  1881,  p.  51.) 

^  By  comparison  with  Rod  II,  Feb.  16, 1889.  Erroneous  value  (999.890)  published  in  Chief  of  Engineers' 
Report,  1893,  p.  1945. 

« As  determined  by  the  Mississippi  River  Commission.    (See  Chief  of  Engineers'  Report,  1884,  p.  2464. ) 

d  As  determined  by  the  United  States  Coast  and  Geodetic  Survey  in  June,  1894.  (See  Chief  of 
Engineers'  Report,  1894,  p.  1496.) 

•  As  determined  Sept.  21, 1892. 

'As  determined  by  comparison  with  R.  R.  8.  rod  No.  3. 

s  Erroneous  value,  which  was  published  in  Chief  of  Engineers'  Report,  1894,  p.  1495,  was  derived 
from  erroneous  value  of  Rod  II.    (See  Chief  of  Engineers'  Report,  1893,  p.  1945.) 
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—Tabtital*^  remllt. 


P.  B,  M.  XLV.  Smimiaad,  Ll,  eJevsIJon  U.S2M  mvten  ubove  mwi 
(See  Report  of  Chief  ol  Englneere  tor  lilOO,  p.  17-^. ) 

!■.  B.  U.  XLV,  Smilhlaoa,  I*.,  eli-vatlmi  a.0048  metem  Bbove  Cilm  i 
at  KDKiueen  lor  U93,  tootooUs.  p.  19M.)J 

MONROE,  LA.,  TO  LITTLE  ROCK,  ARK. 


1  or  Ibti  table,  reten  lo  Ibe 
I  GDir  level  at  Blloxl.  Vol 
atum.    (See  Report  of  Cbld 


I-.K«rklbiH'.. 

M.fM 

M-Sl 

I>.  Uli-iidiini. . . 
M.7!l 

x.n 

M.7b 

P.  l-arki^vtllf.. 

U.7< 

I'.CoslitlJ 

SI. TO 

I'.MBhImii.... 

I'.AluliauiiB.... 

M.BS 

M.62 

IMTmiikllern 

M.W , 

r.RP.SIilUih 


I>.R.I-.  jBckM Inland... 

T.B.M.  •On 

P.R.I*.  ran-yvlllc 


I'.R.f.FrsDkllii.. 


P.It.lMk'llHPld... 


KKIdiirHdo 

P.SmaotawT... 
y,  Leppard. 


mimh   +O.SS 


+1.tMI2 
+0,  1742 

+1.  itn 
+i.0KHe 
-2.i»ia 


-2.i«a 

+LI9&T 


a(.M6l       7*.Xt 


.SiW<  \  -1-1. 31«     +L!UCA 


-l.«4m 


37.6T18 

S-;S^ 

23.1971 
28.6271 


+I.19WI   -f-o.a 


-  I.U9(H 

2.42S6 

,  -4-O.I»4T 


..R.H.Frenthponll... 
P.  R.  P.  Frenchport  I . . . , 


82.  IW 
74.200 
7fi.«« 

H).K» 

77'.  m 
87.S18 

se.4iT 

90.416 

90.418 
9&.3M 
99.  Ml 
92.961 
90.271 
103.779 


APPENDIX  V — REPOBT   OF   CAPTAIN   POTTER. 


1449 


Table  1  D. — Precise  levels^  etc. — Tabulated  results — Continued. 
MONROE,  LA.,  TO  LITTLE  ROCK,  ARK.— Continued. 


Bench. 


P.B.  M.Elliott 

Gauge  B.  M.  A 

P. B.M.Camden  IV 

P.  R.  P.  Camden  III 

P.  B.  M.  Camden  II 

P.  R.  P.  Camden  I 

P.  B.M.Lester 

P.B.  M.Chidester 

P.  B.  M.  Little  Missouri. . . 

P.B.M.Wheelen 

P.B.M.Gurdonll 

P.B.M.Gurdonl... 

P.  B.  M.  Smithton 

P.  B.M.Curtis 

P.  B.  M.  Gum  Springs 

R.R.B.M.7587 

P.  B.  M.  Arkadelphia  II . . . 
P.  B.  M.  Arkadelphia  I . . . 

Gauge  B.  M.  B 

P.  B.  M.  Ouachita  R 

P.B.M.Daleville 

P.  B.  M.  Donaldson 

P.  B.  M.  Malvern 

P.B.M.Traskwood 

P.  B.  M.  Saline  River 

P.  B.M.Benton 

P.  B.  M.  Alexander 

P.B.M.Mablevale 

P.  B.M.  Ensign 

T.B.M.ll 

R.  R.  B.  M.  14930 

T.B.M.4 

T.B.M.2 

P.B.M.I(or3) 

P.B.M.O 

P.B.M.A 

P.B.M.B 

P.B.M.I(or3) 

B.  M.  Whittemore 

P.B.M.ItorS) 

B.M.  Abert 

P.B.M.I(or3) 

B.M.Merrill , 

P.B.M.I(or3) 

S.S. Gauge  B.M 

P.B.M.O 

B.  M.  Statehouse  steps 

B.  M.  cor.  Main  and  Mark 
ham  streets , 

T.B.M.2 , 

Gauge  B.M.  A 

B.M.I  (Ewens,  1887) , 

No.6  (Gauge  B.M.) 


Distance — 


Between 
benchCv^. 


KUo- 

ineters. 

8.40 

14.70 

0.00 

0.00 

0.60 

-0.60 

11.80 

12.50 

13.00 

G.40 

10.40 

0.00 

4.30 

5.40 

7.90 

5.20 

1.70 

0.00 

0.90 

0.00 

0.60 

16.90 

15.70 

19.90 

11.10 

2.40 

16.40 

6.00 

4.70 

0.00 

6.90 

1.50 

2.00 

2.0 

0.0 

0.0 

0.0 


':^ 


( 


f:i 


( 


':i 


S:| 


\ 


From 
Mon- 
roe. 


Kilo- 
meters. 
172.7 
187.4 
187.4 
187.4 
188.0 


187 

199 

211 

224 

231 

241 

241 

245.8 

251.2 

259.1 

264.3 

266.0 

266.0 

266.9 

266.9 

267.5 

284.4 

300.1 

320.0 

331.1 

333.5 

349.9 

355.9 

360.6 

360.6 

367.5 

369.0 

371.0 

373.0 

373.0 

873.0 

373.0 


Difference  of  elevation. 


Forward. 


Meters. 
+42.6887 
-36. 7443 

-  5.6270 

-  2.2520 
+27.9454 
-18.5367 

-  7.5460 
+35. 5404 
-19. 6933 
+26.3896 
-13.4298 
+  0.1517 

-  0.7913 

-  6.4400 
+  8.7897 
-10.3102 
+11.0127 

-  8.4957 

-  0.6542 
+  2.6558 

-  2.4053 
+12.6271 
+  12.8806 
+  6.4667 

-  2.9236 
+  4.8857 
+  8.4836 

-  4.9407 

-  5.1123 

-  0.3210 
+  0.9944 
+  3.8836 
-13. 8394 
+  0.2223 
+  7.4473 
+  3.2907 

-  0.4024 


Back. 


-  0.0120 


-  6.1150 


2.3783 


-  4.6156 


-  0.0177 

-  0.7105 


-  6.3813 

-  1.7t)60 
+  8.1951 


Meters. 
+42.6933 
-36.7466 

-  5.6270 

-  2.2500 
+27.9360 
-18.5333 

-  7.5448 
+35.5501 
-19.6763 
+26.3912 
-13.4066 
+  0.1513 

-  0.7923 

-  6.4436 
+  8.7697 
-10.3118 
+  11.0085 

-  8.493:S 

-  0.6528 
+  2.6558 

-  2.4027 
+  12.6270 
+  12.9068 
+  6.4770 

-  2.9163 
+  4.8927 
+  8.5142 

-  4.9350 

-  6.1044 

-  0.3220 
+  0.9977 
+  3.8842 
-13.8346 
+  0.2262 
+  7.4437 
+  3.2903 

-  0.4023 


Mean. 


Meters. 
+42. 6910 
-36.7464 

-  5.6270 

-  2.2510 
+27.9407 
-18.5350 

-  7.54M 
+35.5453 
-19.6848 
+26.3904 
-13.4182 
+  0.1515 

-  0.7918 

-  6.4418 
+  8.7797 
-10.3110 

+ii.oia5 

-  8.4945 

-  0.6535 
+  2.6558 

-  2.4040 
+12.6271 
+12.8937 
+  6.4<ji69 

2.9200 
8892 
4989 
9378 
1084 
0.3215 
0.9960 
3.8839 
-13.8370 
+  0.2237 
+  7.4465 
+  3.2905 

-  0.4023 


4. 

8. 
4. 
5. 


+ 
+ 


-  0.0120 


6.1150 


2.3783 


-  4.5155 


-  0.0177 

-  0.7105 


-  6.3813 

-  1.7660 
+  8.1951 


Total 
rod 
correc- 
tion. 


MiUi- 
meters. 

-  8.6 

-  2.9 
-2.0 
-1.7 

-  6.1 

-  3.2 

-  2.0 

-  7.6 

-  4.5 

-  8.6 

-  6.5 
-6.6 

-  6.4 

-  5.4 

-  6.8 

-  5.2 

-  6.9 

-  5.6 
-5.5 

-  5.9 


,5 

,5 

6 


-  5. 

-  7. 

-  9. 
-10.6 
-10.1 
-10.9 
-12.0 
-11.4 
-10.6 
-10.6 
-10.7 
-11.5 

-  9.2 

-  9.2 
-10.4 
-10.9 
-10.8 


9.2 
9.2 


9.2 
8.6 


Eleva- 
tion 

above 
Cairo  da- 
tum. 


9.2 

8.8 


-  9.2 

-  8.5 

-10.4 
-10.4 

-10.2 

9.2 
8.2 
7.9 
9.2 


Meters. 
83. 6131 
46.8734 
41.2473 
38.9966 
66.9329 
48.4008 
40.8566 
76.3963 
56. 7146 
83.1009 
69. 6848 
69.8362 
69.0446 
62.6038 
71.3821 
61.0727 
72. 0815 
63.5883 
62.9349 
65.5903 
63.1867 
75.8118 
88. 7035 
96.1693 
92.2498 
97.1382 
105.6360 
100.6988 
96.6912 
95.2697 
96.2666 
100.0487 
86. 3140 
86.5377 
93.9820 
97.2720 
96.8698 


86.5377 
86.5257 


86.5377 
81.3234 


86.6377 
84.1598 


86.5377 
82.0229 


93.9820 
93.9643 

93.2540 


86.3140 
79. 9337 
78.1680 
86.2618 


Eleva- 
tion 

above 
Gulf 

level.* 


Feet. 
264.036 
133.603 
115.044 
107.660 
199.313 
138.514 
113. 762 
230.362 
165.790 
252. 357 
208.342 
208.838 
206.242 
186.  Ill 
213.902 
180.087 
216.206 
188.340 
186.197 
194.909 
187.023 
228.444 
270.739 
291.952 
282.373 
298.411 
326.291 
310.092 
293. 336 
292.281 
295. 548 
307.961 
262. 901 
263.633 
288.056 
298.850 
297.530 


263.633 
263.594 


263.633 
246. 526 


263.633 
255.832 


263.633 
248. 821 


288.  a56 
287.999 

285.668 


262. 901 
241.967 
236.174 
262.728 


*At  Little  Rock,  Ark. 


P.  B.  M.  27  is  med  an  initial  bench. 

From  P.  B.  M.27  to  P.  R.  P.  Champagnolle  was  run  along  dirt  road  and  chain-line  cut  by  Walter  H. 
Polk  September  12  to  November  26.  1895. 

From  P.  R.  P.  Champagnolle  to  P.  R.  P.  Frenchport  was  run  along  chain-line  cut  by  William  R.  Neelv 
May  12  to  29.  1897. 

From  P.  R.  P.  Frenchport  to  P.  B.  M.  I  (or  3)  was  run  along  dirt  road  and  the  St.  Louis,  Iron  Mountain 
and  Southern  Railway  track  by  T.  C.  Thomas  October  18  to  December  31, 1894. 

Elevation  of  P.  B.  M.  I  (or  3),  by  United  States  Coast  and  Geodetic  Survey,  263.591  feet.  Gulf  level 
See  their  report  for  1898-99,  Appendix  8,  page  483. 
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Table  1  D. — I'recae  lectk,  etc. — Tabulated  reiuUi — Continued. 

UONRUE  TO  MOUTH  OF  BLACK  RIVER.  LOUISIANA. 


il.  C.  ( Burrowc-,  1W3I . 
M.D.  iBoiraii'CH.lltia). 
B.M.  m 

B.M.  m.'.'.'.'.'.'.'.'.'.'....'. 


.M.B.KJl.P.Li^luwH 


GkngeB.U.A.. 
"■  B.M.m 

a.u.iss 


B.Jf.l3.P.R.P.KIng.. 


B.U,il.P.R.F.gui(rord. 


Forward.     Back. 


Vam.      MUer: 


0.TS04 


().74« 


as. 13  ' 

48!  II 


-0.W73     -O.WW 

-Z.SMS    -i.fms 

+i.UX  -I-2.8532 
-O.lMfl  -0.1S35 
-D.aei7     -0.B8W 

+0.8430    +(».S4a; 

-2.KCT  -2.6837 
-o!M7a  I  -o!o674 

-i-oiEii; '  i-oiajM 

-L4718      -l!l"45 


L712a     -1.7116 


+0.9fi3a  +0.W72  I 
+Z.15T7  ,  +2.l!>78  1 
-y-i-KK  +3.166(1 
-l.BSM  '  -l.(i.WS 
4.207  -  i.-iSi  ; 
+0.:2801  j  +U.-2)«!1 
-O-tMl  I  -0.t«94 
-1.3307  j  -I.33M 

-»-o!o3S3     tlKUKIS 


.a»6     -1-0.0421 


22.B«1 
22.8147 
22.8462 
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Table  1  D. — Precise  levels,  etc. — TabvlcUed  resuUs — Continued. 

MONROE  TO  MOUTH  OF  BLACK  RIVER,  LOUISIANA— Continued. 


Bench. 


Distance. 


Between 
benches. 


P. B. M. 4  .................. 

T.  B.  M. 2o ................. 

X .  15. s\ .u  .................. 

P.B.M.4 

T.  B.  M.  1 

T.  B. M. 2.................. 

1 .  13.  M.  O.  ................. 

T.  B.  M.  4 

P.  B.  M.  5a,  P.  R.  P.  Jones . . 
T. B.  M. 6.  ..'............... 

T.  B.  M.  7.......... 

P.B.M.fia 

A  •  JD*  iS\,»  X**  ••■••••••«•.••••• 

p.  B.  M.  7a,  P.  R.P.  Calhoun 
X.  B. M . 14 ................. 

T.B.M.15 

T.B.M.16 

P.B.M.Sa 

T.B.M.21 

P.  B.  M.  9a,  P.  R.  P.  Lum . . . 

T.B.M.26 

P.B.M.lOa 

T.B.M.26 

T.B.M.29 

T.B.M.33 

P.  B.  M.  lla,  P.  R.  P.  Acme . 

T.B.M.84 

T.B.M.36 

Discharge  jar,  L.  B.  Red 

River  

Discharge  jar,  L.  B.  Black 

River  

P.  B.  M.  12a,  P.R.  P.Delhoste 
R.R.8.A439 


Kilo- 
meters. 

"-6.' 68" 
0.02 


1.98 
L60 
1.83 
L55 
1.72 
1.61 
L67 
1.72 
6.92 
1.67 
0.00 
1.62 
1.54 
1.83 
0.00 
6.04 
0.00 
5.91 
0.00 


1. 
4. 
6. 
0. 
1. 
2. 


76 
53 
21 
00 
43 
06 


0.00 

0.00 
0.00 
0.19 


From 
Mon- 
roe. 


Kilo- 
meters. 
138.70 
138.02 
138.04 


138.70 
140.68 
142.28 
144. 11 
145.66 
147.38 
148.99 
150.66 
152.38 
159.30 
160.97 
160.97 
162.49 
164.03 
165.86 
165.86 
171.90 
171.90 
177. 81 
177.81 
179.57 
184.10 
189.31 
189. 31 
190.74 
192,80 

192.80 

192.80 
192.80 
192.99 


Diflference  of  elevation. 


Forward. 


Meiers. 


-0.0288 
-0.0893 


+0.3097 
+0.3326 
+0.0335 
+0.5909 
+0.3140 
-0. 4297 
-0.0320 
-0.3261 
-0. 1778 
-0.6547 
-0.0030 
-0.0673 
-0.5530 
+0.7440 
+0.0717 
-0.2121 
-^-0.3784 
-0.0570 
-0.0220 
-1.5777 
+1.5814 
-0.6389 
+0.0934 
+0.1645 
-0.5371 

+0.3826 

+0. 1537 
-0.5391 
-0.4842 


Back. 


Meiers. 


-0.0230 
-0.0903 


+0.3267 
+0.3312 
+0.0391 
+0.5909 
+0. 3152 
-0.4331 
-0.0322 
-0.3200 
-0.1772 
-0.6617 
-0.0036 
-0.0605 
-0.557*.> 
+0.7473 
+0.0717 
-0.2238 
-0. 3790 
-0.0738 
-0.0237 
-1.5749 
+  1.5802 
-0.6368 
+0.0933 
+0.1673 
-0.M51 

+0.3827 

+0. 1539 
-0.5392 
-0.4847 


Mean. 


Meiers. 


-0.0259 
-0.0898 


+0.3182 
+0.3319 
+0.0363 
+0.5909 
+0.3146 
-0. 4314 
-0.0321 
-0.3231 
-0. 1775 
-0.6582 
-0.0033 
-0.0639 
-0.5551 
+0. 7457 
+0.0717 
-0.2179 
-0.3787 
-0.0654 
-0.0228 
-1.5763 
+  1.5808 
-0. 6378 
+0.0933 
+0.1659 
-0. 5411 

+0.3826 

+0.1538 
-0.6391 
-0.4846 


Total 
rod 
correc- 
tion. 


MUi- 
meters. 
+1.6 
+1.5 
+1.7 


+1.5 
+1.5 
+1.4 
+  1.4 
+1.3 
+1.2 
+1.3 
+1.3 
+1.4 
+  1.4 
+1.6 
+  1.5 
+1.5 
+1.6 
+1.5 
+  1.6 
+1.6 
+  1.6 
+  1.6 
+  1.6 
+  1.9 
+  1.6 
+  1.7 
+1.7 
+1.7 
+1.8 

+1.7 

+  1.7 
+1.8 
+1.9 


Eleva- 
tion 
above 
Cairo 
datum. 


Meters. 
22. 6462 
22.6203 
22.5306 


22.6462 
22.8679 
23.1997 
23.2360 
23.8268 
24. 1413 
23.7100 
23.6779 
23.a'>49 
23. 1774 
22.5193 
22.5160 
22.4521 
22.8971 
22.6427 
22.7144 
22.4965 
22.1179 
22.0525 
22.0297 
20.4537 
22.0342 
21.3965 
21.4898 
21.6557 
21. 1147 

21.4972 

21.6510 
21.1120 
20.6276 


Eleva- 
tion 

above 
Gulf 

level.* 


Feei. 
54.018 
53.933 
63.638 

54.018 
64.745 
56.834 
55.953 
57.891 
58.923 
57.508 
57.402 
56.343 
55.760 
53.601 
53.590 
63.381 
54.841 
54.006 
54.242 
53.526 
52.284 
52.070 
51.995 
46.825 
52.010 
49. 918 
50.224 
50.768 
48.993 

50.248 

50.753 
48.984 
47.396 


P.  B.  M.  27  is  used  as  initial  bench. 
Levels  run  along  dirt  road  by  Walter  H.  Polk. 

From  P.  B.  M.  27  to  P.  B.  M.  4  was  run  between  December  28, 1893,  and  February  2, 1894. 
From  P.  B.  M.  4  to  R.  R.  S.  A  439  was  run  between  September  24  and  November  13, 1894. 
Elevation  of  P.  B.  M.  12a by  run  from  Barbin  Landing  to  mouth  of  Black  River,  La.,  21.2129  meters, 
Cairo  datum. 

CAMDEN,  ARK..  TO  SHREVEPORT,  LA. 


Bench. 


P. 
P. 
T. 
T. 
T. 
T. 
T. 
T. 
T. 
T. 
T. 
T. 
U. 
P. 
T. 
T. 
T. 
T. 


B.  M.  Camden  IV 
R.P.Camden  III 
B.M.201 


B.M.202 

B.M.203 

B.M.'204 

B.M.205 

B.M.206 

B.M.207 , 

B.M.*208 

B.M.209 

B.M.210 

S.  Geological  B.  M 

B.M.Buena  Vista 

B.M.211 

B.M.212 , 

B.M.213 

B.M.214 


Distance. 


Between 
benches. 


Kilo- 
meters. 


0.27 
0.96 
1.67 
2.37 
1.21 
1.92 
1.37 
2.46 


1. 
2. 
1. 
2. 


39 
63 
71 
,02 
0.13 
1.42 
2.13 
1.74 
1.65 


From 
Cam- 
den. 


Kilo- 
meters. 
0.00 
0.27 


1. 
2. 
6. 


23 
90 
27 


6.48 
8.40 
9.77 
12.23 
13.62 
16.15 
17.86 
19.88 
20.01 
21.43 
23.56 
25.80 
26.95 


Diflference  of  elevation. 


Forward. 


Meters. 


-  2. -2517 
+  9.2387 

-  2.2869 

-  6.6072 
-r-  4.0222 
+  0.9017 
+  13.8182 

-  8.4998 
+  2.1363 
+  11.3827 
+  13.1333 
+  17.6293 

-  1.6500 
+  3.3325 

-  4.8703 
-13.6111 
-13.5675 


Back. 


Meters. 


+ 


2.2506 
9.2117 

-  2.2883 

-  6.6109 
+  4.0240 
+  0.8958 
+  13.8130 

-  8.4995 
+  2.1368 
+  11.3858 
+  13.1278 
+  17.6288 

-  1.6483 
+  3.3278 

-  4.8650 
-13.6168 
-13.5657 


Mean. 


Meters. 


+ 


+ 
+ 


2.2512 
9.2402 
2.2876 
6.6090 
4.0231 
0.8988 
f  13. 8156 

-  8.4997 
+  2.1365 
+  11.3842 
+  13.1306 
+17.6291 

-  1.6492 
+  3.3302 

-  4.8677 
-13.6139 
-13.5566 


Total 
rod 
correc- 
tion. 


MiUi- 
meters. 


± 
+ 


+ 


0.0 
0.5 
1.6 
1.1 
0.4 

-  0.5 

-  0.7 

-  3.8 

-  1.9 
-2.3 

-  4.9 

-  7.8 
-11.8 
-11.4 
-12.2 
-11.0 
-8.0 

-  5.0 


Eleva- 
tion 
above 
Cairo 
datum. 


Meters. 

41.2473 

38.9966 

48.2347 

46.9476 

39. 3401 

43. 3623 

44.2609 

68.0734 

49.5756 

51.7117 

63.0933 

76. 2210 

93.8461 

92.1973 

95.5267 

90.6602 

77.0493 

63. 4957 


Eleva- 
tion 

above 
Gulf 

level.* 


Feet. 
116.044 
107.660 
137.968 
130.465 
108. 787 
121.983 
124.931 
170.247 
142.368 
149.376 
186.717 
229.786 
287.610 
282.201 
293.123 
277. 158 
2:«.504 
188.037 
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Tablp:  1  I>. — Precise  levels^  etc. — Tabulated  results — Continued. 
CAMDEN,  ARK.,  TO  SHREVEPORT,  LA.-Continued. 


Bench. 


T.B.M.214 
R.R.B.M. 


Distance. 


Between' 
benches. 


From 
Cam- 
den. 


Kilo- 
meters. 


Kilo- 
meters. 

26. 95 

0.00  I    '26.95 


T.B.M.214 

T.B.M.217 

P.  B.M.Stephen. 
T.B.M.218 


7.30 
0.03 
2.26 


26.95 
34.25 
34.28 
36.53 


T.B.M.218 
R.R.B.M  . 


T.B. 
T.B. 
T.B. 


T. 
T. 
T. 
T. 
P. 
T. 
T. 


B. 
B. 
B. 
B. 
B. 
B. 
B. 


T.B. 
P.B. 
T.B. 


M.218 

M.219 

M.520 

M.221 

M.222 

M.223 

M.224 

M.  McNeil 

M.225 

M.226 

M.227 

M.  Waldo  . 
M.229 


0.00 


36.53 
36.53 


2.77 
2.66 
0.72 
2.62 
2.52  ' 
3.07  I 
0.02  ! 
3.26 
2.11 
2.54  ! 
0.01 
5.12  i 


36.53 
39.30 
41.86 
42.58 
45.20 
47. 72 
50.79 
50.81 
54.07 
66.18 
58.72 
58.73 
63.85 


Diflference  of  elevation. 


Forward. 


Meters. 


Back. 


Meiers. 


+  0.2543  I. 


Mean. 


MiUi- 
meters. 
-  5.0 
+  0.2543  I   -  5.0 


Meters. 


Total 
rod 
correc- 
tion. 


+13.9032 
-+-  0.6183 
-16.2005 


+  0.5000 


+13.8981  +13.9007 
+  0.6180  +  0.6182 
-16.2018    -16.2012 


+  3. 
+  5. 
+  2. 
+  9. 
+  15. 
»  6. 

-  0. 

-  7. 
+  3. 
+14. 

-  0. 
-14. 


4325 
44(J6 
3070 
8690 
7788 
3428 
5545 
2aSo 
0552 
1*235 
8710 
6204 


+  0.5000 


+  3.4255 
+  6.4402 
+  2.3082 
+  9.8695 
+15.7767 
+  6.«25 

-  0.5653 

-  7.2414 
+  3.0528 

,  +  14.1173 

I-  0.8717 

-14.6216 


+  3.4290 
+  6.4434 
+  2.3076 
+  9.8692 
+  15.7777 
+  6.34*27 

-  0.6649 
,  7.*2399 
;+  3.0540 

+  14.1204 

-  0.8713 
-14.6210 


T.B.  M.229 
R.  R.  B.  M  . 


0.00 


T.B.  M.229 
T.  B.M.231 
T.B.M.232 

T.B.M.232 
R.  R.  B.  M  . 


4.45 
2.12 


0.06 


63.85 
63.85 

63.85 
68.30 
70.42 

70.42 
70.48 

T.B.M.232 

T.B.M.233 

T.B.M.'234 

T.B.M.235 

P.B.  M. Stamp  .... 

T.B.M.236 

T.B.  M. 237 

T.B.M.238 

P.B.M.Lewisville 
T.B.M.239 


3.22 
1.68 
2.21 
0.02 
1.77 
S.'M) 
2.73 
0.03 
0.90 


70. 42 
73.64 
75.32 
77.53 
77. 55 
79. 32 
82. 62 
85. 35 
85.38 
86.*28 


T.B.M.239 

T.B.M.239B 

(f  auge  B.  M.  A 

P.  B.  M.  Garland 

Red  River  survey  B.  M.  4. . , 


5.05 
6. 22 
0.18 
0. 35 


T.  B. 
T.B. 
T.B. 
T.B. 
T.B. 
T.B. 
T.B. 
T.B. 
T.B. 
T.B. 

T.B. 
T.B. 
T.B. 
T.  B. 
T.B. 
T.  B. 
P.B. 
Red 
14 


M. 
M. 
M. 
M. 
M. 
M. 
M. 
M. 
M. 
M. 


239.. 
240.. 
241.. 
242.. 
243.. 
244 . . 
245 . . 
246.. 
247.. 
248.. 


1.88 
•2.18 
2.85 
2.00 
3.12 
2.41 
2.12 
1.09 
1.82 


86.28 
91.33 
97.55 
97. 73 
98. 08 

8t).  '28 

88.1(1 

90.34 

93.19 

95. 19 

98.31 

100.72 

10*2.84 

103.93 

105.75 


+  0. 1410 

*•"""••*  *" 

+  0.1410 

1 J  

-  8.3787 

-  9.4942 

-  8.3715 

-  9.4985 

-  8.3761 

-  9.4963 

i 

+  0.6376 

+  0.6365 

+  0.6370 

+  13.33<i5 

-  *2.0403 
-  3.W27 

-  1.6200 

-  3.5993 
7.06:^7 
4.8086 
0.9007 
4.6570 


+ 


m     I 


+ 


+  13.3322 
-  2.0444 

-  3.0398 

-  1.6*205 
3.5975 
7.0frl3 
4.8035 
0.9000 
4.5687 


I  +  13.35M3 
;-  2.0424 
:-  3.0412 


I- 


+ 


+ 


-  8.9 
-11.9 
-11.4 
-10.8 
-10.4 

-  9.6 
-11.2 
-10.1 

-  9.9 
1+  4.6^)78     -10.9 


.+ 


6*203 
5984 
0640 
80tM) 
9003 


-15.1465 
+  1.4134 
+  0.4710 
-  0.2135 


-15.1401  1-15.1429 

+  1.4:K?    +  1.4408 

+  0.4707    4-  0.4708 

0.*2118    -  0.21*27 


+ 


+ 
+ 

I 


2. 0*283 
0. 4.S67 
0.6*218 
4. 7()'20 
2. 7988 
4.6140 
0.8737 
0.4973 
0. 6293 


+ 

+ 

+ 


2.028:} 
0. 4818 
0. 6157 
4. 7617 
2. 7917 
4.6193 
0. 8737 
0. 5010 
0. 6*267 


+ 


f 
.+ 

.+ 


2.0*283 

0.4843 

0.6188 

4. 7618 

*2.7953 

4.6167. 

0.87*37 

0.4992 

0. 6280 


-  6.0 

-  8.1 

-  8.2 

-  4.6 


-  4.6 

-  4.7 


4.6 

6.4 

6.6 

7.1 

9.3 

12.9 

14.3 

14.2 

12.6 

13.2 

16.4 

16.2 

-12.9 


-12.9 
12.9 


12.9 

11.0 

-  8.9 


8.9 
9.0 


-10.9 

-  7.6 

■  7.8 

7.9 

7.9 


10.9 
10.4 
10.5 
10.4 

9.4 

8.7 

9 
10 

9 
10 


Eleva- 
tion 
above 
Cairo 
datum. 


Meters. 

63.4957 

63.7500 


63.4957 
77.3988 
78.0114 
61.8138 


61.8138 
62.3187 


M.248 

M.248B 

M.248  C 

M.248D 

M.248  E 

M.248  F 

M.  Jordan 

River  survey  P.  R.  1*. 


•»•"■% 


4.02 
1.02 
1.31 
2.24 
2.76 
0.03 


105 

109.77 

110.79 

11*2.13 

114.37 

117.13 

117. 16 


~  4.2013 
+  5.11(52 
+  0..5755 
- 15. 0078 
+  0.3942 
-  0.8:i98 


-  4.*2090 
+  5.1165 
+  0.5710 
15.0117 
+  0.4007 
0.8403 


-  4.2051 
+  5.1158 
\   0.5732 

-  15. 0097 
+  0.3974 

-  0.8400 


10.0 
9.0 
10.2 
10.3 
7.0 
7.0 
C.9 


0.14     117.30    +  0.0911 


0.0'>33    \   0.09*22      -  6.9 


r 


T.B.  M.248 I  106.75 

P.B.M.Canfield 0.02  I  105.77 


T.B.M.249 


-  0.8*277 


3.18  I  108.95    -  0.  1101 


0.8*27:}    -  0.8*275 
0.41*22    -  0.4112 


10.0 
9.8 
9.7 


61.8138 

65.2420 

70.6842 

72,9913 

82.8583 

98.6324 

104.9737 

104.4189 

97.1807 

100.2340 

114.3512 

113.4801 

98.86*24 


98.8624 
99.0084 


98.8624r 
90.4892 
80.9960 


80.9950 
81.6319 


80.9960 
94.8268 
92.2844 
89.2438 
87.6239 
84.0263 
91.0887 
86.2838 
a*).  3837 
89.9405 


89.9405 
74.8010 
76.2415 
76.7122 
76.4995 


89.9405 
87.91*27 
88.3969 
87.7782 
83.0174 
80. 2228 
84.83M 
86.7119 
85.21-29 
85.8407 


86.8407 
81.6366 
86. 7512 
87.3*243 
72.3179 
?2. 7153 
71.8754 


Eleva- 
tion 

above 
Gulf 

level.* 


188.087 
188.871 


188.087 
23S.632 
286.  MO 
182.519 


182.519 
184.159 


182.619 
193.706 
211.621 
219. 190 
'251.682 
808.814 
324.118 
322. 2» 
298.661 
308.668 
854.884 
352.  Ott 
301. 068 


304.068 
804. 6S1 


304.068 
276.697 
245.448 


245.448 
247.587 

245.448 
289.186 
282.487 
272.511 
'267.196 
-255.894 
278.664 
262.800 
259.847 
274.797 


274.797 
225.127 
229.868 
231.897 
230.898 


'274.797 
'268.145 
269. 7SS 
267.703 
252.084 
242.915 
258.058 
260.924 
'259.286 
•261.347 


'261.847 
247.554 
264.383 
266.214 
'216.980 
•218.284 
'21.5.528 


71.9676  '215.882 


85.8407 
85.0i:V4 
84.6023 


'261.847 
258.632 
257.284 
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Table  1  D. — Precise  levels^  etc. — Tabulated  results — Continued. 
CAMDEN,  ARK.,  TO  SHREVEPORT,  LA.— Continued. 


Bench. 


T.B.M.250 

Kilo- 
meters. 
3.21 

T.B.M.251 

3.22 

P.  B.  M.  Bradley 

0.08 

T.B.M.25'2 

1.57 

T.B.M.253 

2.21 

T.B.M.254 

2.50 

T.B.M.255 

T.B.M.256 

2.58 
1.06 

T.B.M.257 

1.50 

T.B.M.258 

2.48 

T.B.M.259 

2.43 

T.  B.  M.260 

2.92 

T.  B.  M.261 

2.58 

T.B.M.261 

T.  B.  M.  261 A 

1.76 

T.  B.  M.  261B 

1.40 

T.B.M.261C 

1.34 

T.B.M.261D 

1.03 

T.  B.M.261E 

1.28 

T.  B.  M.261F 

1.31 

T.B.  M.261H 

2.17 

T.B.  M.261I 

0.92 

P.  B.  M.Lusk 

0.03 

Red  River  survey  P.  R.  P.  25 

1.00 

T.  B.  M.  261 

P.  B.  M.  Plain  Dealing 

T.  B.  M.262 

0.03 
2.97 

T.B.M.263 

2.35 

T.  B.  M.264 

2.97 

T.  B.  M.265 

2.78 

T.B.  M. 267 

4.16 

P.  B.  M.  Alden  Bridge 

T.  B.  M.268 

0.05 
h       2.09 

T.  B.  M.269 

3.16 

T.B.M.270 

3.16 

T.B.M.270 

T.  B.  M.  270A 

2.63 

T.  B.  M.  270B 

1.09 

T.  B.  M.270C 

2.13 

P.  B.  M.  Hurricane  Bluff  . . . 
Red  River  survey  P.  R.  P. 
30C 

0.06 
0.23 

T.B.M.270 

P.  B.  M.  Benton 

0.31 

T.B.M.271 

2.40 

T.B.M.273 

4.86 

T.B.M.274 

1.93 

Red  River  survey  P.  R.  P. 
32 

2.00 

T.B.M.276 

1.73 

T.  B.M.277 

2.12 

P.  B.  M.45 

5.82 

B.M.'B.P." 

P.  B.  M.  46 

0.47 
0.84 

Distance. 


Between 
benches 


From 
Cam- 
den. 


Kilo- 
meters. 
112. 16 
115.38 
115.46 
117.03 
119. 24 
121. 74 
124.32 
125.38 
126.88 
129. 36 
131.79 
134.71 
137. 29 


137. 29 
139. 05 
140. 45 
141.79 
142.82 
144. 10 
145. 41 
147.58 
148. 50 
148. 53 
149. 53 


137. 29 
137. 32 
140. 29 
142.64 
145.61 
148. 39 
152. 55 
152. 60 
1.>1. 69 
157.85 
161.01 


161. 01 
163.64 
164.73 
166.86 
166.92 


167. 15 


161. 01 
161.32 
163.72 
168.58 
170.51 

172.51 
174.24 
176. 36 
182.18 
182. 65 
183.44 


Difference  of  elevation. 


Forward. 


+ 


Meiers. 
2.4807 
1.4068 

-  0.3927 

-  0.0721 
+  0.2307 

-  2.2327 

-  0.0493 

-  0.4329 
-h  1.3502 
+22.0415 
+  5.6905 

-  2.2828 
-20. 9687 


Back. 


Meters. 
2.4812 
1.4043 
0.3923 
0.0744 
0.2365 
2. -2250 
0. 0424 
0. 4372 
1.3521 
+22.0453 
+  5.6883 
-  2.2832 
-20.9713 


+ 


+ 


Mean. 


Meters. 
2.4809 
1.4056 
0.3925 
0.0733 
0.2336 
2.2288 
0.0459 
0.4350 
1.3511 
+22. 0434 
+  5.689-1 
-  '2.2m) 
-20. 9700 


Total 
rod 
correc- 
tion. 


+ 


+ 


+ 


MUli- 
meters. 
-9.2 

-  9.5 

-  9.4 

-  9.4 

-  9.4 
-8.9 
-8.9 

-  8.8 

-  9.1 
-14.0 
-15.3 
-14.8 
-10.1 


+  17.9197 
+  12.5rv45 
+  4.7918 
-16. 1017 
~  3.4774 
+  4.5201 

-  2.3765 
-27.5203 

-  0.6900 
-  9.4143 


+  17.9132 
+  12.5503 
+  4.7922 
-16.1078 

-  3.4799 
+  4.5197 

-  2.3862 
-27.5210 

-  0.6893 

-  9.4178 


+  17.9165 
+  12.6524 
+  4.7920 
-16.1047 

-  3.4787 
+  4.5199 

-  2.3814 
-27. 520(i 

-  0.6897 

-  9.41(» 


10.1 

14.1 

16.9 

18.0 

14.4 

13.6 

14.6 

14.1 

7.9 

7.8 

5.7 


Eleva- 
tion 
above 
Cairo 

datum. 


Meters. 

82. 1219 

83.5272 

83.1348 

83.0615 

83.2951 

81.0668 

81.0209 

80.5860 

81.9368 

103. 9753 

109. 6634 

107.3809 

86.4156 


Eleva- 
tion 

above 
Gulf 

level.* 


86.4156 

104. 3281 

116.8777 

121.6686 

105.5675 

102.0896 

106.6085 

104.2276 

76. 7132 

76.0236 

66.6097 


Feet. 
249. 146 
253.756 
262. 469 
252.228 
252.994 
245.684 
245.534 
244. 107 
248.538 
320.842 
339.504 
332.015 
263.232 


263.232 
321.999 
363. 173 
378.891 
326.066 
314.656 
329. 482 
321.670 
231.401 
229.139 
198.254 


-10.1 
-  9.9 

86.4156 
85.5566 

263. 052 

-  6.8592 

-  0.8.591^ 

-  0.8592 

260.415 

-  1.4243 

1.4;^5 

-  1.4274 

-  9.6 

84. 1295 

265. 732 

-  4.4177 

-  4.4150 

-  4.41(KJ 

-  8.6 

79. 7142 

241.246 

-10.4657 

-10.4607 

-10.4ti32 

-  6.3 

69.2533 

206.926 

+  3.8495 

+  3.8495 

+  3.8495 

-  7.1 

73.1020 

219.553 

-  0.5450 

-  0.5487 

-  0.5468 

-  7.0 

72.5563 

217.759 

-  0.6823 

-  0.6828 

-  0.6826 

-  6.9 

71.8728 

216.521 

-  0.9329 

-  0.9282 

-  0.93a5 

-  6.6 

70.9426 

212.468 

+  0.2733 

+  0.2697 

+  0.2715 

-  6.7 

71.2140 

213.359 

+  0.4020 

+  0.4022 

+  0.4021 

-  6.8 

71.6160 

214.678 

-  6.8 

-  9.9 

71.6160 
85.2438 

214. 678 

+  i3.6343 

+  i3.6275 

+  13.6309 

259.388 

-12.2568 

-12.2582 

-12.2575 

-  7.1 

72.9891 

219. 184 

-  7.7577 

-  7.7615 

-  7.7596 

-  5.4 

65.2312 

193.730 

-  0.6795 

-  0.6810 

-  0.6802 

-  6.2 

64.5612 

191.500 

+11.3718 

+  11.3738 

+  11.3728 

-  7.8 

75.9214 

228.803 

1 

-  6.8 

-  6.6 

71.6160 
70. 2105 

214. 678 

-  1.4070 

-  1.4045 

-  1.4058 

210.067 

-  8.0433 

-  8.0103 

-  8.0468 

-  4.7 

62. 1655 

183. 673 

-  1.6287 

-  1.6322 

-  1.6304 

-  4.3 

60.5355 

178.325 

-  0.1605 

-  0.1583 

-  0.1594 

-  4.3 

60. 3761 

177.802 

+  1.1981 

+  1.2026 

+  1.2003 

-  4.6 

61.6761 

181. 739 

-  2.8758 

-  2.8711 

-  2.8734 

-  3.9 

68. 7034 

172.314 

+  0.1747 

+  0.1757 

+  0.1752 

-  3.9 

58.8786 

172. H89 

-  0.5500 

-  0.M72 

-  0.6486 

-  3.8 

58.3301 

171.090 

+  4.6460 

+  4.6469 

+  4.6464 

-  4.9 

62. 9754 

186. 330 

+  2.8213 

+  2.8218 

+  2.8216 

-  6.5 

65.7964 

196.685 

P.  B.  M.  Camden  IV  is  used  as  initial  bench.    (See  tabulated  results,  Monroe,  La.,  to  Little  Rock, 
Ark.,  p.  15.) 
Levels  run  along  St.  Louis  Southwestern  Railway  track  by  Walter  H.  Polk.  Mav  7  to  Julv  17, 1900. 
Elevation  of  P.  B.  M.  46  by  run  from  Delta  tcr  Shreveport,  La.,  65.8447  meters,  Cairo  datum. 
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PAKKKVl  i.LE.  LA.,  TO  GREENVILLE.  HISS.,  VIA  ARKANSAS  CITY,  ARK 


Dbt.I,«. 

DiSeiPiiccot  cloTitlon. 

Elew- 

Blew- 
tlon 
■borr 

a. 

B-ii.'r.. 

Selwecn 
inrtrri. 

vIllL'. 

milert. 

UrftTt. 

Hack. 

„„.. 

"""■       dmtum. 

Mam. 

MHtrt. 

MUti- 

mtUn. 

Mtlert. 
29.7302 

IE 

SI.  6148 

3s.fcni 

IE 

34.SK7B 

in 

M.tH74 
B6.TB8t 

ssss 

87.9611 
38.14M 

55- SS 

/ML 

'^43 
0.00 

0.00 

&06 
1.70 

Si 

-i.i6a8 

+1,0973 

ii 

+0.2M0 

+1,2226 

S:S 

+1:0977 

+o:4783 
+0.7318 

io:reii 

+o!8i9'i 

XiS. 

-O.i20K 

li:S 

+i:fl720 
+0.»18 

-3:  WHO 
+3.73'J6 
+0.26711 

+t:47M) 
+0.1424 

+o:iw7 

-6.7 

"0.7 

-  .8 

-  .9 

T 

KpS'iVi". 

2:«  +o:m:b 

13:12   -0:W7T 

14.  K3     +1.0980 

2i:j8  +o:4«b 

23.18     +0.7310 
27.  ,W     +0.1970 
29.  OJ      +0.2832 
29.02     -0.D2I2 
31.28     -0.5731 

k:^  +0:?^ 

41:79     -0:1203 

M.D7  1  +L6716 

68.27  1  -3.0»25 
59.  .16     +3.7SK5 
,'ia.45i  +0.2670 
K.SS  \  -1.6728 

65.87     tJiuM 
68.38  1  -O.lfiOS 
70.10     +a7S«S 
70.10  '  +0.1900 

ra.s7 1  -o.oif£ 

7»,65     -0,6089 
76.36      +0.4238 
77.02     +O.T205 

07.  SM 

81.114 

90.  Td 

Ii 

T 

B.U.W. 

T 

Ii 

T 
1 
T 

S:S:g:::::::::::::: 

B.u.sn 

i 

sis*:-';;;;;; 

+( 
+0 
+( 

+1 

+[ 

+1 
+1 

?j 

+1 

+1 
+( 

+1 
+1 

+1 

+1 

-1 
+0 

+( 

+1 

K 

5716 

2177 
7596 

i 

6725 

S 

2682 

1126 
8148 

1893 
7227 

ss 

S.41 

a 
li 

a,  IS 
oioo 

0.00 

2:27 

1,28 

? 

j^&;;;;;;;;;;; 

99.  tit 

is 

i» 

ill 
ii 

ili 

109.481 

is 

118.  H« 

T 

T 

n.M.rio 

T 
T 

1 

K:|::::.::::::::; 

-  .1  ,    37.HM 

-  ,7      M.68I8 

li  ™ 
;;;?  Ii 

-  ,1   S8.188T 

z;l »;» 

T 

1 
T 

|;|:|:::::::::::;:: 

«:«;  57". '!".::::'.::::: 

1!.M,BH 

T 

U.SI.60 

n.yi'.eiy/".'.'".'.'.'.'.'. 

S:S:Sai;,-. ::::::- 

T 

T 

1 

B.M.ftl 

asi'.'in..!^ "'". 

Bii(teB.M.Ii 

1,89  '     80,61      --l,491li 
1.82       82..-a      +O.W06 

i:8o ,  «,<»  +o:38J6 

0.00       B5.30      +1,0775 
D,W  1    Wi.K     -0.6629 

i.ii  1  re:™    +0:  W14 
0.0*     m.a    +0.KIS3 

1,79  1    95.26        1.5718 

4iwi  1  -i.4wtg 
«aM  1  +0.8007 

«232     4-0,32:M 

1  ss 

1«77  ■  +o:iM6 

m»  1  -0: 893.1 

I 

~  .1 

-  '.b 

-  '.9 
- :» 
- :» 

ii 

ILMU 
4L6aBl 

IE 

4B.S740 

Ii 

«.S371 
44.4(I2» 

4.6: 6W5 
46.42.S9 
46.6001 

46.7aOH 

T 

.M.flli 

:-S|:::::::::::::: 

118.  lU 

T 

■1 

:!i:S:::-;:::::;:: 

4BW 
3961 

5t.'i8 
M97 

li:  671.6 

-i:4Bi» 

-0:6175 
to.  1778 

-o:i9tn 

+1.M79 

Bf. 

T 

! 

1 
T 
T 

1 

:i!:S:::::::::::::: 

■  M.W 

:S:5:::::::::::::: 

;i;i™;;;;;;;;;;; 

.M,«6 

1.70 

i:™ 

lira 

1 

ilVo 

2:f<! 

101.44  ,      L4877 

101:39     -0:i933 
10f..l3      -0.6482 
107.83     +0.1747 

V».'fi     -0.1966 
1  0.2.1     +1.34« 

IE  as 

IJO.^  .  -0.1660 

ii  aS 

rs.sn 

is 

122:034 

IS 

129.918 

T 

:>i:iii:::;:::"":" 

WOT     +0:8273 
[632'    -0.1,616 

2010    .^o:-jao8 

129.201 
iSlT* 
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Table  1  D. — Precise  levels^  etc. — TabvUaled  results — Continued. 
PARKEVILLE,  LA.,  TO  GREENVILLE,  MISS.,  VIA  ARKANSAS  CITY,  ARK.— Continued. 


Bench. 


T.B.M.95 
T.B.M.98 


T.B.M.98 

P.B.M.Dermott 

T.B.M.99a 

T.B.M.lOOa 

T.B.M.lOla 

T.B.M  102a 

P.  R.  P.  Baxter  . . 


T.B.M.  98 

T.B.M. 100 

T.B.M.  101 

T.B.M.  10*/ 

1.B.M.103 

T.B.M. 104 

T.B.M. 105 

T.B.M.  106a 

P.B.M.G.  (C.  andG.S. ).. 

P.  B.  M.  McGehee 

T.B.M. 107 

T.B.M. 108 

T.B.M. 109 

T.B.M.llO 

P.B.M.Trippe 

T.B.M. 117 

P.  B.  M.  F.  (C.  and  G.  S. ) . . . 

B.M.A.(Ewen8) 

Stone  V  (M.R.C. 
Stone  V  (M.R. " 
1».B.M.84(M.R.C.) 

T.B.M.120 

P.B.M.85(M.R.C.) 

T.B.M. 121 

P.B.M.86(M.R.C.) 

T.B.M.  122 

P.  B.  M .  Millers  Bend 

T.B.M.139 

B.M.O.(M.R.C.) 

P.  B.  M.  Greenville,  No.  1 
(C.  andG.S.) 


Distance. 


Between 
benches. 


Kilo- 
meters. 
1.34 
5.91 


0.00 
1.66 
1.60 
L41 
1.72 
0.04 


[.R.C.) 


1.25 
1.66 
1.73 
1.56 
1.63 
1.37 
1.63 
1.31 
0.00 
0.00 
1.26 
1.12 
1.01 
1.41 
0.00 
11.13 
0.00 
0.00 
0.00 
1.83 
0.00 
4.42 
1.15 
0.94 
1.13 
1.31 
11.91 
10.99 
L45 

-0.05 


From 

Parke- 

ville. 


Kilo- 
meters. 
127.27 
133.18 


133.18 
133.18 
134.84 
136.34 
137. 75 
139. 47 
139. 51 


70 
71 


133.18 

134.43 

136.09 

137. 82 

139. 38 

141.01 

142.38 

144.01 

145.32 

145. 32 

145. 32 

146.58 

147 

148 

150.12 

1.50. 12 

161.25 

161.2.5 

161.25 

161.25 

16;i.08 

163.08 

167. 50 

168.65 

169. 59 

170.72 

172.03 

183.94 

194.93 

196.38 

196.33 


Difference  of  elevation. 


Forward. 


Meters. 
-0. 7443 
+0. 4343 


+0. 9497 
+0. 4170 
-1.3237 
-1.1155 
+2.4015 
+0. 1610 


-0.1197 
-0.3553 
+0. 3773 
+0. 4369 
+0.8217 
-0. 7790 
+2.7358 
+0. 2632 
+0.4860 
-0.3230 
-0.8740 
-0.9343 

-1.8743 
-0. 1592 
+2. 6260 
+0.0109 
-1.8640 
-0.0897 
-0.6526 
+2.6830 
-1.8850 

-1.0051 
+0. 3542 
+2.4592 
-2.9-171 
+2. 4877 
-4.9419 
-0.3580 

-0. 2070 


Back. 


Meters. 

-0.7397 

+0.4383 


+0. 9495 
+0.4108 
-1.3255 
-1.1202 
+2.4015 
+0.1600 


-0.1143 
-  0.a545 
+0. 3763 
+0.4400 
+0. 8218 
-0.7822 
+2.7363 
+0.2645 
+0.4843 
-0. 3213 
-0.8768 
-0.9330 
-1.8709 
-0. 1627 
+2. 6263 
+0.0166 
-1.8620 
-0.0910 
-0.6515 
+2.6807 
-1.8853 
-1.0052 
+0.3590 
+2.4604 
-2. 9428 
+2. 4933 
-4.9561 
-0.3595 
-0. 2122 


+  1.8567      +1.8574 


Mean. 


Meters. 
-0. 7420 
+0.4363 


+0.9496 
+0. 4139 
-1.3246 
-1.1178 
+2. 4015 
+0. 16a5 


-0. 1170 
-0.3549 
+0.3768 
+0.4385 
+0.8218 
-0.7806 
+2.7361 
+0.2638 
+0.4852 
-0.3222 
-0. 8754 
-0.9337 
-1.8726 
-0.1609 
+2. 6262 
+0.0138 
8630 
0903 
6521 
+2. 6819 
-1.8852 
-1.0051 
+0.3566 
+2.4598 
-2.9450 
+2. 49a5 
-4.9490 
-0.3588 
-0.2096 

+  1.8570 


-1. 

0. 

-0. 


Total 
rod     I 
correc- 
tion. 


MiUi- 

vieters. 

-2.4 

-2.4 


-2.4 
-2.6 
2.6 
2.4 
2.3 
-2.6 
2.6 


2.4 

2.4 

2.4 

-2.4 

-2.5 

-2.6 

2.5 

-2.9 

-2.9 


3. 
2. 


-2.8 

-2.7 
2.4 
2.4 
2.7 

-2.7 
2.5 
2.5 
2.4 

-2.8 


-2.5 
-2.4 
-2.4 
-2.7 
-2.4 

-2.7 
-2.0 
-2.0 
-1.9 

-2.2 


Eleva- 
tion 

above 
Cairo 

datum. 


Meters. 
47.4652 
47. 9015 


47.9015 
48.8509 
49.2648 
47.9404 
46. 8227 
49.2239 
49.3844 


47.9015 
47. 7845 
47. 42% 
47.8064 
48. 2448 
49.0665 
48.2860 
51.0217 
51.2855 
51.7706 
51.4485 
50. 5732 
49.6396 
47. 7673 
47.6064 
50.2323 
50.2461 
48. 3833 
48.2930 
47.6410 
50.3225 
48. 4376 
47. 4326 
47. 7892 
60. 2487 
47.3040 
49. 7942 
44.8459 
44. 4871 
44.2776 

46. 1343 


Eleva- 
tion 

above 
Gulf 

level.* 


Feet. 
135.444 
136.875 


136.875 
139.990 
141.348 
137.003 
133.336 
141.214 
141. 740 


136.875 
136.492 
135.327 
136.563 
138.002 
140. 698 
138.135 
147.112 
147.977 
149.569 
148.513 
145.641 
142.578 
186.435 
ia5.908 
144.522 
144. 567 
138.457 
138.160 
136.021 
144.817 
138.634 
135.337 
136.507 
144. 576 
134.915 
143.084 
126. 851 
125. 673 
124.986 

181.077 


P.  R.  P.  Parkeville  is  u.sed  as  initial  bench.    (See  tabulated  results,  Monroe,  La.,  to  Little  Rock,  Ark. 

p.  14.) 

From  P.  R.  P.  Parkeville  to  P.  B.  M.  Bonita  was  run  along  dirt  road;  from  P.  B.  M.  Bonita  to 
C.  and  G.  8.  P.  B.  M.  F.  was  run  along  railwav  tracks;  from  P.  B.  M.  F.  to  M.  R.  C.  stone  V  was  crossing 
of  Mississippi  River  to  levee,  and  from  M.  k.  C.  stone  V  to  P.  B.  M.  Greenville  No.  1  was  run  along 
top  of  levees. 

Lines  were  run  by  Walter  H.  Polk.  June  10  to  October  25, 1897. 

Elevation  of  P.  B.  M.  Greenville  No.  i  by  line  from  Delta,  La.,  to  Greenville,  Miss.,  via  Yazoo  City, 
Miss.,  46.2359  meters,  Cairo  datum. 

Elevation  of  P.  B.  M.  Greenville  No.  1  bv  U.  S.  Coast  and  Geodetic  Survey,  131.111  feet,  Gulf  level. 
(See  their  report,  1898-99,  Appendix  8,  p.  483.) 

GLENDORA  TO  FARMERVILLE  AND  STEINS  BLUFF,  LA. 


Distance.             Difference  of  elevation. 

Total 
rod 
correc- 
tion. 

Eleva- 
tion 
above 
Cairo 
datum. 

Eleva- 
tion 

above 
Gulf 

level.* 

Bench. 

Between 
benches. 

From 
Glen- 
dora. 

Forward. 

Back. 

Mean. 

T.B.M.  79 

Kilo- 
meters. 

Kilo- 
meters. 
-  0.47 
0.00 
2.03 
8.44 
4.02 
5.41 
6.76 

Meters. 

Meters. 

Meters. 

Milli- 
meters. 

Meters. 

32.2192 

80.8930 

30.1655 

81.9582 

31.0616 

29.89a5 

35.9719 

Feet. 
85. 425 

1*.  R.  P.  Glendora 

0.47 
2.03 
L41 
0.58 
1.39 

i.a*^ 

-  1.3260 

-  0.7306 
+  1.7932 

-  0.8985 

-  1.1709 
+  6.0839 

-  1.3270 

-  0.7247 
+  1.7929 

-  0.8950 
1.1718 

+  6.0814 

-  1.3265 

-  0.7277 
+  1.7931 

-  0.8968 

-  1.1713 
+  6.0827 

+0.3 
+0.5 
+0.1 
+0.3 
+0. 5 
-0.8 

81.074 

P.  B.  M.  Port  Union 

78.687 
84  669 

T.B.M.  28 

81.627 

T.B.M.  27 

T.B.M. 26 

77.785 
97.787 
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Table  I  D. — J*reriHe  leveh^  etc. — TalniUUed  remlU — Contiuued. 
CJLKNDORA  TO  FARMERSVILLK  AND  STEINS  BLUFF,  LA.-<k>ntinued. 


Bench, 


P.B.M.Hay 

T.B.M.25 

T.  D.  M. 2'i ........... 

T.  B.  M.23 

T.B.M.22 

T.B.M.21 

P.  B.M.White 

T.B.M.19 

T.B.M.18 

T.B.M.17 

P.  B.M.  Rogers 

T.B.M.K) 

T.B.M.lf) 

1 .  B.  yi.  14 

m^  m    M.y  m    a'X  aAA     *■••••••■■• 

E  •  XJ«   *'A  •  Xv   •■•■••••••• 

T.  B.  M.'J 

T.B.M.8 

T.B.M.7 

P.  B.  M.  Farmer vi lie. 

T  B  M   1 

X   •    mP  »     **1   a\'    •«•>■>*•    •>*• 

P.  B.M.Seott 

B.  M.Sc'ott 

P.B.M.Stein 

B.M.Steiii 

P.B.  M.Farmervillc. 

T.B.M.l 

B.M.(^ox 

B.M.L 

P.B.M.Cox  Ferr>'... 


Distance. 


Between 
benches. 


Difference  of  elevation. 


From 

Glen-  I  Forwanl. 

dora. 


KUo- 

mcUrtt. 
1  •>•) 

2. 10 
1.03 
0.  W 


18 
72 
39 


1.73 


1.41 

l.lf) 
0.97 
1.00 
1.28 
1.07 
1.2() 
3.58 
1.38 
1.01 
1.19 
1.15 
l.ai 
1.27 
0. 99 
2. 42 
0.39 
0. 02 
1.59 
0. 03 


0.88 
3.1(> 
0.01 

o.m 


Kih- 
mctcrg. 
7.98 
10.08 
11.11 
12.03 
13.21 
14.93 
16.32 
18.05 
19.4fi 
20. 62 
21.59 
22. 05 
23. 93 
25. 00 
26. 26 
29. 84 
31. 22 

;«.  42 

34.57 
35. 62 
»').  89 
37.88 
40.30 
40. 69 
40. 71 
42. 30 
12.  :J3 

:v>r62 

36. 50 
39. 6<) 
39. 67 
39. 71 


Mctern. 

'+11.4116 
+  4.2258 
-t  2.318^4 
+  3.4922 

,+  4.2334 

I-  9.0871 

+  8.1.552 

1.9481 

i  -  5.2.561 
-13.5912 
f21..')029 

-  1.8355 
+  1.7478 
-31.9717 
+  12.9230 

1  +  14.7518 
-21.1917 
+  10.2971 
-  3.9838 
f  10. 6876 

1+  7.9747 
+  5.3710 
-37. 586:5 

I  +  12.94IW 
-12.3171 

-  0.4070 
i-  6.7309 

-  4.1JK)3 


Meters. 
+  11.4149 
J  4.2239 
+  2.3525 
+  3.4943 
+  4.2354 

-  9.0826 
+  8.1.599 

-  1.9^151 

-  5.2.527 
-13. 5868 
+21.5024 

1.8,310 
+  1.7535 
-31.9700 
+  12.9213 
+14.7560 
-21.19:J0 
+10.3004 

-  3.9788 
+  10.6894 
+  7.9795 
+  .5.:W98 
-.37.  .5**1 0 
+12.9478 
-12.3174 

0. 4(H>7 

-r-  6.7258 

-  4.1920 


'   Meters. 
f  11. 4132 


+  4.2249 
+  2.35(M 
+  3.4932 
+  4.2344 

-  9.0W8 
+  8.1576 

-  1.9466 

-  5.2.544 
-13.5890 
+21. 5026 

-  1.83.32 
+  1.750(5 
-31.9708 
+  12.9221 
+  14.7539 
-21.1923 
+10.2987 

-  3.9813 
+  10.6885 
+  7.9771 
\-  .5.3704 

-37.588(> 

+  12.9470 

-12.3172 

0.4a>8 

+  6.7283 

-  4.1911 


+  1.6710 

-:^;.3128 

-  0. 16<'.0 

+  1.W79 


Total 
rod 

correc- 
tion. 


Eleva- 

tiOD 

above 

Cairo 

datum. 


+  1.6691  \-  1.6700 

-3<i.:m3  -36.:M50 

-    0. 1660  -  0. 1660 

+  1.M81  +  1.6480 


MiUi- 
meters. 
-3.4 
-4.3 
-4.9 
-5.6 
-6.6 
-4.6 
-6.4 
-6.0 
-4.8 
-1.7 
-6.6 
-6.1 
-6.5 
+0.6 

2.3 
-5.6 
-0.8 
-3.1 
-2.2  I 

4.6  I 
-6.4  I 
-7.6 
+0.8 
-2. 1 
+0.6 
+07 
-0.8 
+0.2 

-6.4 
-6.8 
+1.3 
+1.4 
+1.0 


r- 


Meters. 

47.3825 

61.6065 

53.9563 

57.4488 

61.6822 

52.5994 

60.7552 

58.8090 

53.5558 

39.9699 

61.4676 

59.6349 

61.3851 

29.4214 

42.3406 

57.0912 

35.9037 

46.2001 

42.2197 

52.9058 

60.8811 

66.2503 

28.6701 

41.6142 

29.2997 

28.8980 

35.6198 

31.4297 


Elera- 

tloo 

above 

Gnli 

I  level.* 


Feet. 
135.173 

149.  on 

156. 7« 
16S.I» 
182.087 
162. 2BR 
179.06 
172.661 
155.435 
110. 8SS 

isi.ao 

175.390 
181.112 
76.216 
118.6a 
167.  OS 

97.  as 

lSl.2g8 

118.2ft 

153.29 

179.4V 

197.074 

73.781 

116.218 

75.816 

74.512 

96.  M2 

K2.8ft 


60.8811  179. 4» 

62.5507  '  181.  W 

26.2138  i    65.722 

26.0179  aVlW 

27.6955  70.56S 


M.  79  is  nse<l  as  initial  bench.    (See  tabulated  results,  Monroe,  La.,  to  Little  Rockf  Ark.,  p.  14.) 
s  were  run  iil«>n>f  dirt  road  by  William  K.  Neely,  December  8, 1897,  to  Jaauary  6,  1898. 


DELTA  TO  COrSHATTA,  LA. 


Bench. 


Di.stance. 


Difference  of  elevation. 


Between    From  ii.v.r«.o,.H 
benches.   Delta.  I  forward. 


Back. 


P.  H.M.2i:>iC.Hnd  (i.S.V 
^  .S\V  busi' 


B.M.2... 
B.M.3... 
B.M.4... 
B.M.5... 
B.M.G... 
B.M.7... 
B.M.s... 

B.M.9... 
P.  B.M.IO.. 
P.B.M.ll  .. 

B.M.12.. 

B.M.13.. 
B.M.Delhi. 
T.B.M.3;».. 
P.B.M.ll.. 
P.B.M.15.. 
P.  B.M.16. 
P.B.M.17.. 
T.B.M.39.. 
T.B.M.40»i. 
P.B.M.18.. 


P 

I'. 

P 

P. 

P. 

P. 

P. 

P 


P. 
P 


Kilo- 
meters. 


J 


KUo- 
mctcrs. 
OO 


Meters. 


Meters. 


Mean. 


Meters. 


0.1 

0.1 

r  -1.24:J5 
t    1.2459  1 

}>-1.24% 

-1.2463 

+0.1 

8.1 

8.2 

-1..H163 

-  1.3137 

1.3150 

0.0 

4.8 

13.0  I 

+1.5521 

+  1..5139 

+  1.5480 

0.0 

5.8 

18.8 

-2.1913 

-2.1874 

2.1909 

+0.2 

7.3 

26.1 

+3.2716 

+3. 2955 

+.3. 28.36 

0.0 

0.0 

26. 1 

-0.3959 

-0. 39.59 

-0.:{959 

0.0 

6.4 

32. 5 

-4.03(V5 

4.0125 

4.0245 

+0.5 

5.4 

:V7.9 

0. 6895 

-0.li681 

-0. 6788 

-0.1 

6.0 

13.9 

t  0.9313 

+  0.9325 

f  0.9319 

i-0.2 

0.0 

43.9 

-0.5879 

0..'tfC)l 

0.5865 

+0.2 

4.0 

47.9 

+  0.7139 

^0.7011 

+  0.7090 

0.0 

6.6 

54.5 

-1.32«a 

1.3089 

1.3176 

+0.6 

1.0 

55. 5 

+6. 1282 

4-6. 1241 

+6. 1261 

-0.0 

0.0 

55. 5 

-0.2.S19 

-0.2820 

-0.2820 

-0.0 

5.3 

60.8 

2. 1298 

-2.1315 

-2. 1306 

+0.1 

1.3 

62.1 

:•  0.0000 

+  0.0000 

d:0.0000 

1     -0.1 

7.2 

69.3 

-0.4.377 

0.4122 

0.4250 

+0.1 

■10.3 

79. 6 

1.4187 

-1.4347 

-1.4267 

0.0 

0.0 

79. 6 

+2.3289 

|-2.:«96 

+2.32ir2 

1     +0.1 

2.7 

82.3 

-2.5.500 

-2.5101 

-2.5450 

+0.2 

3.3 

85.6 

+0.(W88 

+0.6430 

+0.6459 

+0.1 

0.0 

Ki.6 

-0.6202 

-0.5201 

-0.5201 

.     +0. 2 

Eleva- 
tion 
above 
Cairo 
datum. 


Mrten. 
34.0836 


Elevm- 
tion 

above 
Unlf 

leveL* 


3L5223 

88.0708 

80.8796 

34.1630 

83.7671 

29.7431 

29.0637 

29.9959 

29.4094 

80.1182 

28. 8012 

34.»2»)7  1 

34.6147  : 

32.  .51 42  [ 

32.5140  I 

32.0892  I 

30.6624  ' 

32.9917 

30.4468 

81.0926 

30.5?i6 


Fed. 
91.512 


32.8374       87.4&I 


83.1S» 
88.217 
81.090 
91.802 
90.508 
77.901 
75.  OK 
78.131 
76.206 
78.582 
74.211 
91.307 
93.881 
86.398 
86.392 
S4.998 
80.317 
87.950 
79.610 
81.729 
80.023 
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T.iHLK  1  D. — I'recixe  leivis,  rlc^Tabulaled  remUt — Continued. 
DELTA  TO  COU9HATTA,  LA.— Continued. 


Dbuin™. 

Wff«rcn-c..(t'le 

.«tf«n. 

:£ 

Oon 
dftliS. 

Ele\-«- 

\ 
v'.f 

B 

R5 

ii 

Bnich. 

ba,eh^.\  d"w. 

Furnard 

1 

"ghK 
level.* 

M19 

Kilo-    '    A-flo- 

{Si, 11 

0,0       102.3 

2:0  '   115: 0 

00  .     115,0 
Oio       116:  fl 

sis     mo 

1!  |i 

-  0.2612 

til 

t  2!39«i 

+  n,420S 

+  o!  701.1 
+^4:iei2 

I'iB 

4- 2. 9036 
+29.7M7 

MeUn.   1   MMn. 

+  S:M21    +  SiuiB 
-2.3M1    -  2.3X33 

-  3.a3ra   -  3.3398 

-  0.29.W   -  0.2*75 
+  O.IWB   +0.1690 

-  0.K23H    -  0.8249 

+  2.39.U    +  2.3BH9 

+  d!0WB  '+  010476 

-  O.HSao  1-  0.8938 

-  0.7431    -  0,7442 

t  iv^  i:  3:^ 

X  siosiB  +  siosM 

+  2.fflBa  '+  2.9011 
+ffl.73KI   +2B.783S 

Milli- 

+0:1 

+0:3 
+0:2 

+0:2 

Helen. 

3a3208 

30.0790 
26.4420 

Is 
Is 

29.B63B 

11 

50.6202 
OlGWi 

TB.I97 

S:;::h;:;;; 

SiS;:::::::::; 

f:^ 

11;:::;;;;;;: 

N.OOb 

If;;::;:;;;:;; 

\i.n.'.'.'.'.. '.'.'.'". 

ill 

0.0  '  iwio  i-  I'.wna  -  i!ffJ82  -  i!9282 

S!  IS:!:'!:S:'ia,i'!:a 

6.3      173.8 '+77,12(8  +2T.ia4B  l-(-27.1249 
2.9       176.7    -  6.0922  -  6.0934   -  5.092S 
4.fi      181,3  '+  2.09IS    +  2.10S1  1+  2.0999 
0.0      181.3   -  0.0120   ~  0.0117   -  O0I18 

s!o       IB'i.O   +  L9307    4-  1^9302    +  l!v3M 
0.0        192.0    4-  3.0770    +  3.0W6    +  3.WV2 

-3.3 

^3.1 

Is!* 
-2.4 

-1.7 
-i.fl 

-LO 
-2.4 
-2.1 

-I. a 

~i.2 

-2.3 

-1.7 
-2.0 

-.i!s 
^lio 

-i.2 

80.5074 

79.8910 
100.81J8 

l;i 

13.979 

IS.  SOBS 

IS 
II 

33.0230 
31.1937 

03I7KU 
49. 1316 
30.1072 

;4!Z20B 

as 
11 

62:9511 

&m::::::: 

ZZ 

M.TSo 

SIS.  481 

M.80 

ii 

S:|;:::::::::. 
II:;::::::;;; 

5.3 

2.6 
2.1 

21hi  \-  .<7,M7    -  B!7.>li  '-  5!7640 
211.7  !      1.4W1    -  1.41-Bl    -  1,4690 
a20,Bi+15.31H2    +1S.SIR3    +15,3132 
Z!3.fi'  -3.WS>i    -  3.Kl3li    -S.KMB 
m7.0  i-'J2.75:!ii   -22.T122    -22.7474 

ms  -iiiiw^  tu.lm  ['^iteniA 

■ts.na 

21B.238 
223:058 

K:::::::::::: 

ir?;?iS 

223.324 

1.2  ,    289.8  ,-  O.OS85 
1.4      2JI.Z    4-  .'i-VJIO 

-10,6158  i-io,noe7 
+  o.*s*e  1+  o,4»s 

230.769 

»■  !,• 

ffiS 

M.  IB^ 

i":?^ 

lh.fm 

189.154 

Z71.2 

mifi 

-I'.b 

85: 3447 

88.3149 

^;e; 

^S 

+  oissos 

-  fi,Wi03 

+  o:8sw 

-4.68011 
+  7,474B 
+  1.0002 

+  0.8390 

171. 2M 

ffiS 

181,800 

iw.5ao 

271,2 
ZS2.B 

-o!5      57!  2905 
-Oia      54:23W 

i;i:4r:;::::::::: 

"l.t 

-  b.fi.W 

-  S.6.S1B 

-  o:5329 

-  S.6W3 

-  1.1583 

-  0:4740 

Is 

0.0      2K.2 
3.1      298. 3 
S.ft      303.8 

-  2.1B75 

-  o;wi6 

M.4N 

Sffi 

M.131 

156.305 
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Table  1  I). — I^eeise  levels,  etc. — Tabulated  results — Continue<l. 
DELTA  TO  a)USHATTA,  LA.— Continued. 


Dl.stancc. 

Between    From 
benches.   Delta. 

Diflfere 
Forward. 

nee  of  elevation. 

Total 
rod 

correc- 
tion. 

Eleva- 
tion 
above 
Cairo 

datum. 

Elevar 
tion 

above 
Gulf 

level.* 

Bench, 

Back. 

Mean. 

P.  B.  M.  49 

meters. 
0.0 
2.4 
0.0 
4.2 
4.7 
0.0 
3.7 
1.6 
0.0 
3.2 
0.0 
4.2 
2.0 
0.0 
3.7 
3.7 
17.1 

Kilo- 
meters. 
303.8 
806.2 
306.2 
310.4 
315. 1 
315.1 
318.8 
320.4 
320.4 
323.6 
323.6 
327.8 
329.8 
829.8 
333.5 
340.0 
357.1 

Meters. 
-1.2252 
-l-0.625<J 
+0.2713 
-2. 1596 
-*- 1.0673 
-~  1.5891 
+  1.0625 
+0.5528 
-2. 3557 
+0.9049 
-1.7101 
+1.2148 
-0.4994 
+0.0090 
-0.6087 
-1.22.52 
-1.6909 

Meters. 
-1.2262 
+0.6231 
+0.2718 
-2. 1589 
+  1.0721 
-L6891 
+  1.0620 
+0.6563 
-2.3557 
+0.9050 
-1.7087 
+  1.2195 
-0.  4875 
+0.0090 
-0.6212 
-1.2285 
-1.6587 

Meters. 

-1.2252 

+0.6244 

+0.2713 

-2. 1593 

+  1.0tW 

-1.5891 

+1.0623 

+0.5546 

-2.3557 

+0.9050 

-1.7094 

+1.2171 

-0.4935 

+0.0090 

-0.6150 

-1.2269 

-1.6748 

MiUi- 

meters. 

0.0 

0.0 

0.0 

+0.1 

0.0 

+0.2 

+0.2 

0.0 

+0.2 

+0.2 

+0.3 

+0.3 

+0.3 

+0.2 

+0.4 

+0.4 

+0.7 

Meters. 

62.5988 

53.2282 

58.4945 

51.3353 

52.4049 

50.8160 

61.8783 

52.4327 

50.0772 

60.9822 

49.2729 

60.4900 

49.9965 

60.0054 

49.8906 

48.1687 

46.4892 

Feti, 
152.286 

T.B.M.132 

154.835 

Old  B.M 

155.225 

P.B.M.50 

T.B.M.136 ^.. 

P.B.M.51 

148. 141 
151.680 
146.437 

T.B.M.138 

T.  B.M.  139 

149.922 
161.741 

P.B.M.52 

144.013 

T.  B.M.  141 

146.983 

P.B.M.53 

T.B.M.144 

14L374 
145.368 

B.M.  a 

P.B.M.M 

P.B.M.55 

P.  B.  M.  56 

P.  B.M.  57 

143.748 
143.778 
141.761 
137.736 
132.242 

C.  and  G.  S.  P.  B.  M.  215  is  used  as  Initial  bench.    (See  Report  of  Chief  of  Engineers.  1886,"p. 2676.) 

From  C.  and  G.  S.  P.  B.  M.  215  to  P.  B.  M.  46  wa.s  run  along  the  Vicksburg.Shreveport  and  Pacific 
Railway  by  T.  C.  Thoma.s.  T.  G.  Rombaucr,  and  E.  T.  Washburn,  Februar>'  16  to  May  29, 1889. 

From  P.  B.  M.  46  to  P.  B.  M.  57  was  run  along  dirt  road  by  T.  G.  Rombauer  and  E.  J.  Thomas,  May  29 
to  July  31,  1889. 

Irregular  variations  of  rod  correction  are  due  to  using  two  sets  of  rods,  one  set  too  long,  the  other 
too  short. 

COUSHATTA  TO  GRAND  BEND,  LA. 


Distance. 

DifTcrencc  of  elevation. 

Total 

rod 

corre<'- 

tion. 

Eleva- 
tion 
above 
Cairo 
datum. 

Eleva- 
tion 

above 
Gulf 

level.* 

Bench. 

Between 
benches. 

From 

Cou- 

shatta. 

Fon^'ard. 

Back. 

Mean. 

P. B. 34 « 57  .................. 

KUo- 
metcrs. 

Kilo- 
meters. 
0.0 
0.0 
15.7 
27.6 
36.6 
46.7 
56.5 
M.6 
73.8 
87.0 
91.4 
103.4 
107.9 
118.4 
127.8 
142.0 
156.4 
156.4 
156.4 
166.4 
156.4 

Meters. 

Meters. 

Meters. 

MiUi- 
meters. 

Meters. 

46.4892 

46.9183 

44.7181 

43. 1119 

42.3847 

42.4604 

40.5617 

39.0050 

88.1094 

36.41-26 

34.2971 

32.5759 

35.4984 

35.0018 

32.3477 

30.0909 

28.6423 

27.7949 

30.5927 

30.4752 

90.2130 

Peet. 
132.242 

P.  B.M.  68 

6.6* 

15.7 

11.9 
9.0 

10.1 
9.8 
8.1 
9.2 

13.2 
4.4 

12.0 
4.5 

10.5 
9.4 

14.2 

14.4 
0.0 
0.0 
0.0 
0.0 

+0. 4241 
-2. 1674 
-1.6047 
-0.7:M6 
+0.0<i69 
-1.8970 
-1.5502 
-0. 8865 
-1.1Mb 
-2.1109 
1.7193 
+2.9261 
-0.4919 
-2.6518 
-  2.2657 
--1.I5'27 
-0.8475 
+2. 7982 
-0. 1175 
+0.7380 

+0.4241 
-  2.2235 
-1.6079 
-0. 7179 
+0.0849 
^1.9013 
-1.5633 
-0.9a5:} 
-1.6896 
-2. 1201 
-1.7236 
+2.9194 
-0.5021 
-2.656:^ 
-2.2583 
-1.4450 
-0.8476 
+  2.7981 

+0. 4241 
-2.19M 
-1.6063 
-0.7273 
+0.0759 
-  1.8991 
-1.5567 
-0.8959 
-1.6970 
-2. 1157 
-1.7214 
+2. 9227 
-0  4970 
-2.6540 
-2.2570 
-1.4488 
-0.8475 
+2. 7981 
-0.1175 
+0.7380 

0.0 
+0.2 
+0.3 
+0.4 
+0.2 
+0.6 
^-0.6 
+0.9 
+  1.1 
+1.3 
+1.5 
+1.3 
+1.2 
+  1.6 
+1.8 
+2.0 
+2.1 
+  1.8 
+  1.8 
+1.6 

183.638 

126.431 

P.  B.M.  60 

121. 102 

P.B.M.61 

118.776 

P.B.M.62 

119.024 

P.B.M.63 

112.796 

P.B.M.64 

P.B.M.65 

P. B.  M. 00  .................. 

107.688 

104.749 

99.182 

P.  B.M.  67 

92.242 

P.B.M.68 

P.B.M.69 

86.696 
96.183 

P.  B.M.  70 

94.662 

P.B.M.71 

85.846 

P.B.M.72 

78.442 
78.690 

P.B.M.74 

70.910 
80.089 

79. 70S 

78.843 

T.  B.  JQ •  oo  •••••••••••••••••• 

156.4 
164.5 
170.4 

1 

+  1.8 
+2.0 
+  2.2 

30.5927 
28.2738 
27.8462 

80.089 

P.B.M.75 

8.1 
5.9 

-2.3250 
-0.4268 

-2.313,^ 
-0.4288 

-2  3191 
-0.4278 

72.48) 

P.B.M.76 

71.078 

P.  B.  M.  57  is  used  as  initial  bench.    (See  tabulated  results.  Delta  to  Coushatta.  La.,  abovej 
Levels  were  run  along  dirt  road  by  T.  G.  Rombauer  and  R.  8.  Buck,  October  18,  1889,  to  Febmanr 
14,1890. 


APPENDIX    V — BEPOET    OP    CAPTAIH    POTTEE.  1459 

Table  1  D.^Precite  Ufretn,  I'll: — TabtUated  remUlg — Coiitiiiueil. 
GRAND  BENI>  TO  SHITHLAND,  LA. 


Dtetance. 

m'ooreic 

mtiou 

Total 

Fle^R 

ah^Te 

Bench. 

Between 

From 

md 

.toSc 

Bend. 

Forward 

BKk. 

H«ii 

"uoT 

Cairo 

Qult^ 

KOa- 

A-ito- 

Mim 

-uier,. 

mrfCTH, 

.VHert. 

Wrt«i, 

Mrten- 

meteri 

M'leri^ 

p.    ,M.7B 

71.078 

T.    .M.2 

'+t 

28.437J 

T.B.U.3 

o:a 

70:400 

T.B.M.4 

sIh 

-O-OJas 

-a  0808 

0769 

0.0 

T 

6646 

10,  lU 

T.    .M.S 

-o.oai7 

-0.0363 

70,  «2 

142S 

+0:1 

■A 

T. 

+o:l7eo 

+[ 

27 

2027 

6b:164 

T. 

1s'.sy/"^'".'."" .'-'-'. 

12! 'J 

i-oisaiz 

+0.3295 

+( 

1301 

27 

5931 

70.248 

T. 

M.B 

-O.BBSd 

-0.9700 

20 

.1-0.0881 

^o.ottez 

+0:1 

X 

t! 

Miii:::"::::::::::::' 

+a.03»i 

+[ 

+0.1 

23 

7479 

87:474 

T. 

M-18 

19.7 

-o.«ae 

-0:9787 

9711 

25 

776S 

64.28B 

T, 

M.14 

+0.S98V 

+0.3942 

3906 

21 

r. 

"1.4498 

»:]»::::::::::::::;:: 

+0.9SIG 

+o:i 

25.710.S 

t: 

M-ai 

-01207 

-0.1234 

1221 

21 

63,671 

T. 

M.23 

as!.^ 

ao.3 

-a'.XM 

m:ib::;:::::::;;:::;:. 

+0:2131 

+C 

21M 

+0.2 

25 

V. 

M.7B 

91*8 

-DMTO 

-0  5076 

05013 

T, 

33s 

+0  7817 

+0  7774 

jt'.aiyS/.'.'.'.'.'.'.'.'.'.'.','. 

gei 

+0  J 

25^7"! 

M.K 

+0  2 

25S3SJ 

63:4ilO 

T. 

M.35 

S90 

0  JS- 

M.se 

G3:483 

t! 

M.42 

^7^ 

1 

60:789 

T. 

M,43 

24  7398 

«0,«S8 

T. 

24  1733 

59,  aw 

T. 

0.6 

KB 

f0  3 

23  592! 

51.  m 

P. 

M.81-...- 

WB 

l-.B 

M.82 

IS  6473 

T.B 

M.H 

+4(^83 

+4  l>478 

0  1 

29  bb.'ie 

T.B 

66  ■> 

«  1131 

56:9!rJ 

T.B 

mIw. ::;:::::::::::;; 

29  80  » 

T.B 

M.M 

3D  i'iSH 

T.B 

+o.riK» 

tO.WTi 

+0.0860 

m.hn 

M'.w'/^'^  ^'.'.'.v  ".:'-"- 

«7.6i6 

T. 

M.5S 

T. 

M.W 

4-o!7758 

29 

OOffil 

is:oHo 

U.M 

7i:4 

+0.-I09S 

+o"(090 

-0: 

29 

4752 

76.422 

f. 

M.85 

31 

4699 

79, 8« 

T, 

M.M 

S:? 

+  (N-H,7- 

M.6M 

KffiR 

50:67D 

t! 

M.M 

i.s 

77:1 

+0:3 

SS 

5888 

5fi.B29 

T. 

M.flT 

■£ 

6283 

53.959 

T. 

M.68 

79:  B 

56,553 

T. 

M.M 

A 

ist.o 

+0:3 

I! 

.-.loa 

5G.862 

U.HS 

+i,;M'ia 

E1.2I» 

T. 

M.70 

-i.aaix 

-  :»32li 

T. 

M.7! -... 

'.3 

sa.a 

II 

4.1.1180 

T. 

M.78 

.1 

sg.s 

+  i:360S 

+1:3000 

+  :*i02 

■2W1 

49.542 

M.87 - 

U.695 

T. 

M.7« 

o!i 

'r^i 

SI  499 

T. 

M.75 

-2 

8B.a 

0  IMt 

0  4851 

04 

49  90fi 

S.9 

967 

0^606 

Oi623 

0  281S 

49  056 

M.81 

JOXHll 

4K.161 

T. 

M.B2 

B89 

O^IW 

+0  •> 

JO  moo 

T, 

no  1 

20'~1R 

to-wj 

M.M 

01s 

T. 

M.BS 

02  'i 

P. 

0^7 
O.0 

C8.i 

+J    ■" 

W; 

on-fBVM.v::::;::::::: 

T. 

+0  IJ. 

Miss:;;. :::::::;:::::: 

+0  JW7 

t: 

M.91 

095 

fO  JOM 

Jl  V591 

49  4B7 

T. 

M.ffi 

+0  1B62 

+0  1943 

+0  IWH 

+0  4 

il4.W9 

60  103 

i^eoft 

2.^74 

iJ640 

44,536 

f'. 

0,0 

1.1 

T. 

M.M 

1.1 

+i:ra67 

+i:s268 

+0:4 

2i:S921 

49.1103 

1'. 

M.M 

-J.'SJSB 

-i.&j5a 

545C 

44.333 
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Tahlk  1   I). — Precisr  Irrch^  etc.  —  TahulaU'^i  rcmUti — Oontimieti. 
(J RAND  BKNI)  TO  SMITHLAND.  LA.— (>)ntinncd. 


Distunce. 


Diflfert'iicij  of  clovution. 


Bench. 


mT •  JTJ •  jji •  V**  •••••••••••••••• 

T.B.M.95 

\    •  1^  •  ^X.  m    VW  •>•••••••■•••  •*• 

1  •  ^J  m    J^X  •99     •••••••••••••■•• 

T.B.M.98 

M.R.C.B.M.»J» 

T.B.M.9y 

T.B.M.lOl 

M.R.(\B.M.»r 

C.ttiidG.S.B.M.XLV.... 


K::^  S  """*■""' 


KUn- 

Kilo 

virleri*. 

viftcrit. 

0.5 

112.7 

0.  r> 

113.2 

•J.  8 

llo.n 

O.'J 

llrt.-l 

2.1 

lis.  5 

1.0 

120.1 

1.3 

121.4 

1.2 

122.6 

2.1 

124. 7 

l.f) 

lit  J.  2 

0.0 

126. 2 

Mttrr*. 
J- 0.2020 

0.  '2ms 

-0.2080 
hO.  :«9<.» 
-0.1110 
-f  0.7073 
-1.9767 
+0. 0624 
-}-0. 1578 
HO.  6299 


Ba<*k. 


Mrtrrs. 

+1.5037 

+0.19.H9 

-0. 1938 

-0.2070 

f-0.:W62 

-0.1150 

+0. 7055 

-1.9729 

+0. 0(5-14 

+0. 15-11 

f  0. 6:^13 


Mean. 


Meters. 

+1.5045 

+0.2004 

-0. 1972 

-0.2075 

+0.;W80 

-0.1130 

+0. 7064 

-1.9748 

+0.0634 

+0.1559 

+0. 6321 


Total 

rod 

correi'- 

tion. 


MiUi- 
mders. 
+0.4 
+0.4 
fO.4 
+0.5 
+0.4 
+0.4 
+0.4 
+0.5 
+0.5 
+0.6 
+0.5 


Eleva- 
tion 
above 
C-airo 
datum. 


Metern. 
21.a510 
21.5514 
21.a'>12 
21. 1468 
21.5ai7 
21.4217 
22. 1281 
20. 15»l 
20. 2168 
20.H727 
21.0048 


I 


Eleva- 
tion 

al>ove 
Gull 

level.* 


Feft. 

49.768 

50.426 

49.779 

49.098 

50.  sn 

50.000 
52.318 
45.«99 
46.047 
46.569 
48.638 


P.  B.  M.  76  is  used  a.s  initial  benoli.    (See  tabulated  results,  (?oushatta  to  Grand  Bend,  La.,  p.  1458.) 
I.,evels  wen?  run  alonj?  dirt  road  bv  Alex.  E.  Kjistl.  ()<'tober  s,  1891,  to  Janiiary  21,  1892. 
Klevation  of  ('.  and  G.  S.  P.  B.  M.  XLV.  14.8234  meters.  Gulf  level.     (See  Report  of  Chief  of  Engi- 
neers, 1900,  p.  4721.) 


DELTA.  LA..  TO  (iREENVILLE,  MISS.,  VIA  YAZfK)  (^ITY  AND  (iREKNWOOD,  MISS. 


Bench. 


/ASW.Base 

t.B.M.4 

A  X,  EBu-sc 

.\I.R.(\B.M.»V'  • 
(\andG..S.  B.  M.H 


(\andG.S.B.M.Ii 
M.R.C.B.M.'?'    . 
P.  B.  M.A.Hiid  V 
C.hujIG.S.  B.  M.C 

P.  B.  M.D 

P.  B.  M.E 

P.  B.  M.Tappaii 
B.M.  East  Gate.... 
P  R  \f  •' 

C.andG.S.  B.  M.H 

P.  B.M.I 

P  B  M  •> 


P.  B.M.I. 
P.B.M.2. 


P.  B.  M.  1 
P.  B..M.2 


P.  B.  .M.  1 
P.B.M.6 


P.  B.  M.  2  . . . 
T.  B.M.I... 
T.B.M.2... 
T.  B.  M.3... 
T.  B.M.I... 
T.  B.M.5... 
T.B.M.6... 
^  .  B.  M.  7  . . . . 
T.B  M.8... 
T.B.M.9  .. 
T.B.  M.  10.. 
T.B.M.ll.., 


Distance. 


'Between 
l>enches. 


From 
Delta. 


Difference  of  elevation. 
Back.        Mean. 


Forwanl. 


MrtcrH. 


ToUil 

rotl 
corret'- 

tion. 


I 
Mrtern.    '    Mficr». 


\-  1.0172  i  1.0137 

\-  0.22l«  '  *  0.2175 

-   1.02:n  ■  1.0162 

r  3.  H97  -i-  3.1502 


t- 


1.0151 
0.21S9 

i.mio 

3.1499 


MUU' 
vHitrti. 


-  3.1221 

-i  33.2721 

^    2.5K71 

2.4S51 

1  +  15.  (•»'.)«.« 

:+  -1.1. 5W 

4  20.2175 

-31.8235 

-36.0JS7 


I-  .3.1210 

+:W.2738 

\    2.5W1 

-  2.48<J0 

U5.6\m 

+  4.1610 

•  20.2254 

.34.8208 

-3<>.0177 


+  1.398:? 

i.y:ttw 


-  3.  V£.^l 
f  XJ.  2730 
)-  2.5XS6  ; 
2.4856  , 
■\- 15. 69(y< 
■\  4.1604 
f  20. 2214 
-31.8222 
-36.0182 


-0.1 
0.2 
0.0 
0. 5 

Ik  5 

0.1 
-4.5 
-4.9 

4.5 


-•-  1.3«»28 
-     1.9294 


+  l,.3a55 
.  1.9301 


-6.7 

-7.2 

-9.9 

-5.3 

-0.4 

-0.5 

-0.6 

-0.3 

-0.6 

13.0    -  l.in.W    -  1.9270  j-  1.928;i  I     -0.3 


0.9 


Eleva- 
tion 

above 
Cairo 


Elev»- 

tion 

above 

Qulf 


datum.     levcL* 


Mrtrrit. 

:«.  h:i74 

:«.«,V27 
:VI.0715 
33.0371 
:y».  1865 

36. 18ri5 

3:{.06;t7 

66.  .3323 
68.9205 
66. 4353 
82. 1299 
86.2898 
106.  riOST) 
71. 6909 
35. 5476 


87.458 
90.  iM 
91.502 
88.108 
98.441 

98.441 
88.196 
197.314 
205.885 
197.681 
249.173 
202.839 
329.154 
214.9C>4 
96.673 


36.1865.  96.441 
37.:)819  ,  108.019 
35.6521  '     96.fi« 


12.0    -0.6  I 

12.9    -  1.918<'>     -  l.W»W  I--  1.9224  1     -0.3  ! 


12.0 

21.3         2.9771  I      2.%67 


1.7 
1.3 
1.1 
0.9 
1.0 
0.9 
1.1 
1.0 
0.9 
1.1 
0.9 


13. 0 
14.7 
16.0 
17.1 
18.0 
19.0 
li*.9 
21.0 
22. 0 

24!  0 

24.9 


+ 


+ 


4.9<>10 
0.9570 
0.3920 
0. 3810 
-  0.1142 
+2.JWV10 
-^0. 478() 
0. 4672 
-O.OS-IO 
+  0. 1;M)7 
+  1.131S 


I- 


4. 9(o4> 
0.9515 
0. 3952 
O.asU 

-  0.1160 
4  2.6197 
4  0.  1777 
0. 4670 
0.  a82H 
-}  0. 129: J 
!l.i:U7 


-  2. 9720 


-0.6 
-0.2 


37.5819 
35. 6539 

37T58Tir 
,35.  aj9H 

37. 5819 
34.6103 


103.019 
96. 6M 

103.019 
96.713 

103.019 
93.270 


■\- 


4.tH>18 
0.9512 
0.  :UK{6 
0.  :ixio 
0.1151 
-2.<i518 
•  0. 4778 
-  0.  4671 
0.  OKVI 
-I  0.  i:{oo 
+  1.1318 


-0.3 

SS.tw-VBO 

96.691 

+  0.8 

30. 6902 

80.409 

*-0.6 
+0.* 

31.6142  : 

83. 5»* 

:?1.2507  1 

82.247 

1O.6 

31.6:U6  • 

S3. 497 

+0. 6 

31.51t',5  : 

83  119 

0.0 

M.  1677 

91.817 

-0.1 

Hl.r.l.M 

93.384 

0.0 

3^1. 17.H» 

91.853 

+0.1 

31.0951 

01.579 

0.0 

34.2250 

92.005 

-0.2 

35.3566 

96.  ns 
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Tahi.e  1  D. — Prcdge  lei-elt,  etc^Tabulated  riBiiiW— Continuecl. 
DELTA.  LA.,  'I'll  UKEENVILLE,  MISS.,  VIA  YAZOO  CITY  ANUUKEESWIMID,  MISS.— ConUmiWI. 


n«. 

Between 

bcDChO. 

Kilo- 

Kiio- 

'"'S 

""|- 

K'a 

a.o 

01. M 

\'\ 

nS 

iia 

111  3 

ml 

1. 7 

m.s 

.{ t'icvntlon. 


1-3  1237 
a    OK) 


Totnl 


+1.CIS31'  I  +l,ir'ff  +1  am 

-O^Miaii  I  -olsMB  O.MfL 

+0.330!)     +0.3275  +0.S2W 

+0.1731     +0.nnO  +0.1741 


fl.fUiWI  I 
H-L.'M'ill 


-O.SfTOa     -0.27 


;  ^■_^,; 

\^ 

+i.ia8M 

+o.ai80 

+0.919a 

Kiev 


J; 

« 

IBjM 

44 

7300 

« 

ioa2« 
iDi.affl 

lOA.WO 

92.  .wo 

117. 47B 

va.[/n 
ioti.ea« 

lis! iss 
IIB.  iw 
114. xss 
iao.728 

lis!  379 
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Tablk  1  I). — Preriae  lereh,  fir. — Tnlmlated  reatvlUi — Continued. 

DELTA.  LA.,  TO  GREKNVILLE.  MISS.,  VIA  YAZOO  CITY  AND  GREENWOOD.  MI88.— Continiied. 

Distance. 


Bench. 


Between 


Fn)m 


benches.   Delta. 


DifTerencc  of  elevation. 


iForwanl. 


T.  B,M.104 

T.  B.  M.103 

T.B.M.lOl 

P.  B.  M.  (Jreenville    No.  1 
(C.andCx.S.) 


Kilo- 

mt'Ury. 

J.f. 

1.4 

2.9 


I 


Kih- 

•21ii.  1 
•JJSl.O 


Mrtrr*. 

+0.  TH-iO 
t-0. 4 177 
1-1.0192 


MeUrit. 
■f0.7«23 
+0.  ATiM 
+  1.0572 


Mfiers. 
+0.7826 
+0.4490 
+1.0532 


Total 
rod 
correc- 
tion. 


MiUi- 

meters. 

-L6 

-L7 

-L9 


Eleva-  Eleva- 
tion I    tion 
abo^e  above 
Cairo  Gulf 
datum.  :  level.* 


Meters. 
48.3528 
43.fni2 
44.8542 


1.:J       282.3      +1.:W0S      +1.3«;«     +1.3820  :     -2.2  j    46.2359 


Feet 
121.960 
123.428 
12S.87B 

181.  «9 


A  S.  W.  biLse  is  used  ils  initiul  bench.    (Sec  tabnluted  results.  Delta  to  Ck>ushatta,  La.,  p.  1456.) 

From  ^  S.  W.  biiso  to  T.  B.  M.  1  was  run  by  G.  C.  Haydon,  Walter  H.  Polk,  and  William  R.  Neelf, 
at  Inlervals  duriuK  January  and  February,  1897. 

P.  B.  M.  1  to  P.  B.  M.  r>  was  run  alon^  Yazoo  and  Mississippi  Valley  Railway  track  by  R.  8.  Buck, 
OclolMT  22  to  NoveinlMT  21,  1S90. 

P.  B.  M.  2  to  P.  B.  M,  (j  was  run  alonj:  dirt  road  by  Joseph  Wriffht,  February  27  to  March  10,  1900. 

P.  B.  M.  r>  to  (ireeiiville  .No.  1  was  run  alon^  <lirt  roa<l  to  YazcM)  (Mty.  thence  alonfi^  Illinois  Central 
Railway  tnick  to  (ireenw<M;<l,  thence  aloufjr  the  Southern  Railway  to  Greenville,  by  Walter  H.  Folk, 
NovenilKT  12,  1H92,  to  Jime  2, 1893. 

Elevation  of  P.  B.  M.  (ireenville  No.  1,  by  line  fmm  Parkeville,  La.,  to  Greenville,  Mifls.,  vk 
Arkansas  (!itv.  Ark..  iri.i:J13  meters,  Cmn>  datum. 

Elevation  of  P.  B.  M.  (;rcenville  No.  1.  bv  United  States  CtNiKt  and  Geodetic  Survey,  131.111  feet. 
Gulf  level.    (See  their  reiM»rt  for  1898-99.  Ap|>endix  8.  juikc  4.'<3.  j 

DELHI  TO  TENSAS  RIVER,  LA.,  VIA  WARSAW  LANDING,  BAYOU  MA^ON,  LA. 


Bench. 


I)i.«stAnce. 

I 

I  Between    From 
jbenches.  Delhi. 


Difference  of  elevation. 


I 


Kilo- 

mctcrK. 

P.  B.  M.  13 

B.M.Delhi 

0.09 

T.B.M.l 

0.25 

T.B.M.2 

1.02 

T.B.M.3 

1.41 

T.B..M.4 

1.39 

T  B.M.5. 

1.35 

T.B.M.fi 

1.49 

T  B.M.7 

1.47 

T.B.M.8 

1.45 

T.B.M.9 

l.til 

K'ilo- 

0.00 
0.09 
0.31 
l.Iitl 
2.77 


5. 


T.B.M.IO 


0.92 


16 
.51 
7.00 
8.47 
9.92 

ll.5:i 

12. 45 


Forward.      Back. 


Mean. 


<  Total 
'    rod 
correc- 
tion. 


Meters.      Mflrrfi.   •  Meters. 


MiUi- 
meters. 


0. 28l»8 
+0.9207 

0. 1740 
-  0. 7(;70 
-0. 7029 
-0.75;J2 
-0.1952 
-1.8<'.02 
+0. 6995 
fO.WOO 
+0.0.513 


0.2871 

+0.'.e28 

0.  ITM 

0. 7707 

0. 7075 

-0.7527 

0. 19915 

1.8<»2i; 

+0. 7024 

+0.0371 

+  0.(V19^1 


-0.'2870  ! 

4  0.9218  , 

-0.1785 

-0.7689 

0.7aT2 

-0.7529 

0.1974 

1.8614 

-r-0.7009 

+0.0385 

+0.6504 


T.B.M.IO 

P.  B.M.  Griffin 

B.M.2()(Mavon.*9S) 


T.B.M.IO 
T.  B. 
T.  B. 
T.B. 
T.  B. 
T.  B. 
T.B. 
B.  M 


0.9f. 
0.73 


12.45 
13.41 
14.14 


+  0.2179 
-4.(W07 


f  0.2217 
-4.0807 


+0. 2198 
-4.0807 


+0.1 
-0.1 
-0.1 
+0.1 
+0.2 
+0.4 
+0.4 
+0.8 
-1-0.7 
+0.7 
+0.5 


Eleva- 
tion 

above 
Cairo 


I 


Eleva- 
tion 

above 
Gulf 


datum.    level* 


+0.6 
+0.6 
+L4 


Meters. 

34.9267 

34.6396 

85.5614 

35.8879 

31.6192 

83.9141 

83.1614 

32.9640 

8L1080 

81.8088 

31.8428 

82.4925 


»l.3(r7 
98.8S6 
96.800 
96l821 
98.299 
90.985 
88.5I« 
87.864 
81.783 
84.062 
84. 1» 
86.821 


32.4925 
32.7128 
28.6825 


86.821 
87.012 
78.658 


M.ll 

1.08 

M.  12 

1.36 

M.13 

i,3;i 

M.15 

M.16 

2.18 
0.48 

M.17 

:J0  (Maron.  "ys) 

l.o:i 

0.?2 

B.M.:«(Ma^H»n.*9H) 
P.  B.  M.  Newcomer . . 


B.  M.30(.Ma^n,*W) 

T.B.M.19 

T.B.  M. 20 


1.59 


1.00 
1.27  I 
1.08  I 


12.  15 
13.53 
14.  S9 
16.22 
18.40 
18.88 
19. 91 
20.  (« 

20.(i:t 
22. 22 

20. 6:^ 
21.6:5 
22.90 
23.98 


+  0. 7aT0 

0.4526 

+  1.0846 

-0.6790 

+  1.57(V2 

-0.26iM 

2. 4899 


•»«».»  ' 


+0.7095 

-0. 4540 

il.0849 

-0.6787 

+  1.5734 

0.27(W 

-2.4916 


to.  7072 

-0.453:1 

+  1.0848 

0.(5764 
+  1.5748 

0. 2698 
-2. 4907 


2.2161  .  +2.2185 


T.  B.  M.  21 '    2:{.  98 


B.M.29(Ma\'on, '98) 


0.35      24.3:5 


T.B.M.21 '    2:J.98 

T.B.M.'26 6.90  1    -29.88 

T.B.M.28 2.27 

B.  M.  25  (Tensas. 'W) 0.58 

B.M. 24 (Tensas. '98) 1.34 

P.B.M.Gray -1.30 


32. 15 
32.?.5 
JM.07 
32.77 


:J.1303  -3.1294  i  -3.1300 
-0.1851  -0.1357  I  --0.13W 
+  0.7M3      +0.7505     +0.7524 


+0.5 

32.4925 

86.821 

+0.4 

33.1996 

88.611 

+0.6 

32.7464 

87.154 

+0.2 

:O.8809 

90L71S 

+0.4 

33.1547 

88.492 

0.0 

84.7291 

98.6fi9 

+0.1 

31.4504 

92.  n4 

+0.7 

3L9e98 

84.605 

+0.7 

31.9693 

81.605 

+0.2 

:M.1862 

91.8i8 

+0.7 

31.9698 

81.606 

+1.4 

'28.8400 

74.838 

+1.4 

'28.7016 

73.N»t 

0.1455  I    -0.1432 


+1.2       '29.4568  |    76.882 


-0. 1443 


+  1.2 
+1.2 


■29.4568 
'29.8137 


76.362 
75.892 


3.6151 
t  '2. 0109 
-+0.9:W6 
-•-0.3711 
-0.0334 


:j.ti241 
^2.01*2:5 
ft».  9:521 

*(>.:ri77 

-0.0:574 


-:5.6197 
f'2.0116 
+0.9:528 
-•0. 3769 
-0.0354 


+  1.2 

'29.4568 

76.a(a 

+2.0 

25.8379 

64. 4» 

+1.6 

•27. 8491 

71.088 

+1.4  , 

28.7817 

74.147 

+1.3 : 

29. 1575 

75.880 

+1.3 

1 

'29. 1221 

1 

75.264 

P.  B.  M.  13  is  UDcd  ax  initial  iMMich.    (S«>e  tabuhited  resulis.  Delta  to  Coushatta,  I^a.,  p.  1466.) 
LevelM  were  run  along  dirt  road  by  T.  C.  Thomas,  Sfp((>mlH'r  16  to  October  2, 1899. 
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Table  1  D. — I ^recke  levels,  etc. —  Tabulated  rfmilts — Continued. 

RAYVILLE  TO  CONCORDIA,  LA. 


Bench. 


V. 
T. 
P. 
T. 
P. 
T. 
P. 
P. 


P. 
T. 
P. 
P. 
P. 
T. 
P. 


P.  B.  M.  Copeland 

T.B.M.B 

T.B.M.C 

P.B.M.Kirk 


P.  B.  M.  Copeland  .. 

P.  R.P.Tensas 

P.  B.  M.  Lee  Bayou 
P.  R.  P.Clayton.... 

P.  B.M.  Cypress 

P.  B.  M.  Helena.... 
P.  B.  M.  Concordia. 

T.B.M.  A 

B.  M.384 

T.  B.M.9 


P.  B.M.  16 

P.B.M.17 

T.  B.  M.  1........... 

T.  B.  M.  2 

T.  B.  M.  o........... 

P.  B.M.  Burke 

T.B.M.  6 , 

r.  B.  M.  8 

B.M.Archibald  , 

B.M.9 

B.  M.Mangham  . 

B.M.  11 

B.M.  Big  Creek.. 

B.M.12 

B.M.Ba«kin 

B.M.Steele 

T.B.M. 17 

1*.  B.  M.  Winnsboro. 

T.B.M. 19 

T.B.M. 20 

P.  B.M.  Eden 

P.  B.M. Gilbert 

T.B.M. 27 

P.B.M.Wisner 

T.B.M. 29 

P.B.M.Elam 

T.B.M. 30 

B.M.  Peck 

B.M. 31 

B.M.Newman... 

B.  M.Chisum 

B.M.Florence... 

B.M. 35 

B.  M.  Copeland  . . 


Distance. 


Between 
benches. 


Kilo- 
rneters. 


0.00 
0.02 
0.83 
7.2:5 
0.00 
1.73 
3.16 
1.82 
1.67 
3.01 
0.98 
1.45 
1.98 
2.01 
7.88 
1.29 
1.83 
3.09 
1.46 
2.03 
8.50 
82 
13 
62 
15 
56 
1.70 
1.84 
2.06 
1.99 
2.62 
4.06 
3.66 


From 
Ray- 
ville. 


4. 
3. 
1. 
1. 
1. 


2.17 
1.42 
2.02 


4.29 
3.24 
5.30 
6.48 
6.69 
L42 
1.52 
0.00 
1.42 


Kilo- 
meters. 
0.00 
0.00 
0.02 
0.85 
8.08 
8.08 
9.81 
12.97 
14.79 
16.46 
19.47 
20.45 
21.90 
23.88 
25.89 
33.77 
35.06 
36.89 
39. 98 
41.44 
43.47 
51.97 
56.79 
59.92 
61.54 
62.69 
64. 25 
65.95 
67.79 
69.85 
71.84 
74.46 
78. 52 
82.08 


82.08 
84.25 
85.67 
87.69 


82.08 

•<6.37 

«9.61 

94.91 

100.39 

106.98 

107.40 

108.92 

108.92 

110.34 


Diffcren<'e  of  elevation. 
Forward. 


Meters. 


+2. 3297 
-1.1867 
-1.2128 
-1.6608 
-1-0.3082 
-0.6057 
-1-0.1111 
-h0.8690 
+0.2244 
-0.9046 
-0.7318 
-hO.6635 
-0.0330 
-0. 1628 
-0. 4619 
-0. 4352 
+0. 4044 
-f-0. 6352 
-2.0123 
-1-1.2241 
+1.8520 
-0.2979 
-0. 6148 
-0.5132 
-0. 2617 
-4.2067 
+4.9967 
-0.4788 
-0. 5532 
+0. 1019 
+0. 1937 
-5.7049 
+3. 1678 


Back. 


Meiers. 


Mean. 


Total 
rod 
correc- 
tion. 


Meters. 


+2. 3297 


-1, 
-1. 
-1. 


-K).3543 
-1.3090 
+  1.2310 


+0.1336 
-0.3305 
-0.6209 
0.9383 
+0.6611 
-0.0200 
+0.9893 
+1.3990 
-1.2097 


1864 
2115 
6705 
-0.3082 
-0.6049 
+0. 1092 
+0.8715 
+0. 2215 
-0.9075 
-0.7333 
+0.6597 
-0.0354 
-0.1588 
-0. 4612 
-0.4338 
+0.4066 
+0.6423 
-2.0065 
+  1.2271 
+1.8554 
-0.3087 
-0.6091 
-0.5092 
-0. 2612 
-4.2113 
+4.9961 
-0.4846  I 
-0.5507 
+0.1031  , 
+0.1929  I 
-6.7018  ! 
+3.1692  i 


+2. 3297 
-1.1860 
-1.2122 
-1.6667 
-0.3082 
-0.6053 
+0.1102 
+0. 8702 
+0.2230 
-0.9060 
-0.7341 
+0.6616 
-0. 0342 
-0.1608 
-0.4616 
--0.4:W5 
+0. 4a55 
+0.6387 
-2.0094 
+  1.2256 
+1.8537 
-0.3033 
-0.6119 
-0.5112 
-0.2615 
-4.2090 
+4.9964 
-0.4817 
-0.5519 
+0. 1025 
+0.1933 
-5.7034 
+3.1685 


+0. 3570 
-1.3115 
+  1.2262 


+0.3557 
-1.3102 
+  1.2286 


+0. 1262 
-0. 3*53 
-0.6316 
-0. 9481 
+0. 6618 
-0.0212 
+0.9887 
+  1.3993 
-1.2128 


+0. 1299 
-0.3329 
-0.6263 
-0.9432 
+0.6564 
-0.0206 
+0.9890 
+1.3992 
-1.2113 


MiUi- 
meters. 


-0.3 
-0.2 
0.0 
+0.2 
+0.1 
+0.3 
+0.3 
+0.1 
+0.1 
+0.2 
+0.3 
+0.2 
+0.2 
+0.3 
+0.3 
+0.4 
+0.3 
+0.2 
+0.5 
+0.4 
+0.1 
+0.1 
+0.2 
+0. 
+0. 
+0. 
+0. 
+0. 
+0.4 
+0.4 
+0.3 
+  1.1 
+0.7 


3 
3 
9 
2 
3 


+0.7 
+0.6 
+0.8 
+0.6 


+0.7 
+0.6 
+0.7 
+0.8 
+0.9 
+0.8 
+0.8 
+0.7 
+0.5 
+0.7 


Eleva- 
tion 
above 
Cairo 
datum. 


Meters. 

30.6624 

32.9918 

31.8059 

30.5939 

28.9284 

29.2365 

28.6314 

28.7416 

29. 6116 

29.8346 

28.9287 

28.1947 

28.8562 

28.8220 

28.6613 

28. 1997 

27.7653 

28.1707 

28.8093 

26.8002 

28.0267 

29.8791 

29. 5758 

28.9frl0 

28. 4529 

28. 1914 

23.9830 

28.9787 

28.4971 

27.9453 

28.0477 

28.2410 

22.5384 

25.7065 


25.7065 
26. 0621 
24. 7521 
26.98a5 


25.7065 
25.8363 
25.6035 
24.8773 
23.9342 
24. 5905 
24. 5699 
25.5588 
26.9678 
25. 7460 


Eleva- 
tion 

above 
Gulf 

level.* 


Feet. 

80.817 

87.960 

84.069 

80.093 

74.628 

75.639 

73.654 

74.016 

76.870 

77.601 

74.629 

72.221 

74.391 

74.279 

73.762 

72. 238 

70.812 

72. 142 

74.238 

67.646 

71.667 

77.748 

76.752 

74. 746 

73.068 

72.210 

58.404 

74.793 

73.213 

71.403 

71.739 

72.373 

53.664 

64.058 


64.068 
65.226 
60.927 
&4.967 


64.068 
64.484 
63.392 
61.837 
68.248 
60.396 
60.329 
63.673 
68.163 
64.188 


P.  B.  M.  16  is  used  as  initial  bench.    (See  tabulated  results  Delta  to  Coushatta,  La.,  p.  1456.) 

T.  B.  M.  9  Is  used  as  closing  bench.    Elevation,  26.7885  meters  by  line  from  Jonesville  to  Vidalia, 

La.,  via  Natchez,  Miss. 
Levels  were  run  along  track  of  the  New  Orleans  and  Northwestern  Railway  by  Walter  H.  Polk, 

December  11, 1897,  to  February  3,  1898. 

ARCHIBALD  TO  BELLE VUE  AND  THREE  RIVERS,  LA. 


Distance. 

Difference  of  elevation. 

Total 
rod 
correc- 
tion. 

Eleva- 
tion 

above 
Cairo 

datum. 

Eleva- 
tion 

above 
Gulf 

level.* 

Bench. 

Between 
benches. 

From 
Archi- 
bald. 

Forward. 

Back. 

Mean. 

KUo- 
meters. 
P.  B.  M.  Archibald 

Kilo- 
meters. 
0.00 
1.02 
2.21 
3.22 

Meters. 

Meters. 

Meters. 

MiUi- 
meters. 

Meters. 

29.6116 

27.7752 

27.8295 

28.4544 

Feet. 
16.S>JQ 

L  •  H*  Al«  tX>  ••«•••••.••••••... 

1.02 
1.19 
1.01 

-1.8370 
+0.0)53 
+0.6230 

-1.8867 
+0.0633 
+0.6269 

-1.8368 
+0.0643 
+0.6280 

+0.4 
+0.4 
+0.3 

70.845 
71.023 
73.073 
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Table  1  D. — Previxt- leveh,  etc. — TalmlnUd  nmliH — Contiuueil. 
ARCHIBALD  TO  IJKLLEVUE  AND  THREE  RIVERS,  LA.— Continue*!. 


Distance. 


Diffcroncc  of  elevation. 


Bench. 


Between    a^Vi?/    i?..,.uM>fvi  ' 
l)enche.s.|^^^;J;|-i^*'^^*^"^-^ 


Back. 


T.B. 
T.B. 
T.B. 
T.B. 
T.B. 
P.  K. 
T.B. 
T.  B. 
T.B. 
P.B. 
T.B. 
T.B. 
T.B. 
T.B. 


M. 

M. 
M. 
M, 


vu 


56 


0< , 

5s 


M.Alto 

r.Alto 

M.()0 

M.61 

M.  Ilarlaud  . . . 

M.W 

M.65 

M.  Charlicville 


ihf 

Urn. 

O.Ki 

1.33 

l.W 

1.20 

1.20 

0.  n; 
l.lt) 

0.  iw 
1.21 
1.79 
0.S7 
1.05 
1.11 
1.47 


05 
38 
42 
62 
.v2 

ys 

17 
15 


5. 
6. 

^ 

/, 

8, 

8. 
10. 
11, 
12. 36 
14.15 
15. 02 
16.07 
17.18 
18.65 


-r0.2:i74 
-0.-2tt">l 
-1.27a') 
-t-l.OlOl 
-rO.  67(>(> 

-0.1780 
-0. 75«0 

t- 1.1772 
-  0.  t;78y 
-hO.  2218 

-0.711S 
+0. 242U 

*  0.2.511 
-1.0006 


Metrr^. 
-0. 1999 


Mean. 


1 
-f-1 
f-0 

O 


2«i86 

013(> 

<;779 

1777 

0. 7523 

.  1.1778 

-0.6762 

i- 0.2226 

-  0.7090 

^  0.2413 

-t-0. 2.Vvl 

-O.iKWy 


T.B.M.Charlieville '    l.s.C/)    

J*.  A .  P.  Stokes 0. 77  I     19.  12      *  0. 7'29'.> 

P.  R.P.Stokes 0.36        19. 7S      -:  0.0191 


Mrtrr*. 

-f0.23M 

-0.  -2026 

--1.2()96 

+  1.0118 

^0. 67?2 

-0.1778 

0.7i>l2 

+  1. 1775 

-0.  t;776 

to.  2222 

-0.7101 

+0.2421 

+0.2548 

-0.9998 


Total 
rod     I 
correc- ; 
tion.    i 


ytau- 

mcttr*. 
+0.2 
+0.3 
+0.5 
+0.3 
fO.2 
+0.2 
+0.4 
+0.1 
+0  3 
+0.2 
+0.4 
+0.3 
+0.3 
+0.5 


Eleva- 

ti(»ii 
abovo 

datiim. 


Meier*. 
28.tKW7 

28.  1902 
27.220S 
28.2324 
28.9UU5 
■28. 7317 
27.9777 

29.  lf>19 
28. 4775 
28.6996 
27.9891 
28.2314 
28.4862 
27.4860 


\  0. 7*257 
+0.01>« 


T.  B.  M.  Charlie villc 

1S.<1') 

B.  M.  62  ( Bn'Uf.  '9S) 

1.53 
1.20 

20. 18 

l.B.M.  Holly  Grove 

21.  as 

T  B  M.  IIollv  Gr«»ve 

21.  lis 

P  R.  P.  Hutch 

0.03 

21.41 

T.  B.  M.  Holly  Grove 

21.  :w 

T.  B.  M.  tki 

1.31 

0.90 

1.37 

1.49 

1.57 

0.  :i5 

0.54 

0. 51 

1.42 

l.:« 

1.28 

0.92 

,         1.31 
0.86 

,         1.11 

22. 69 

B.  M .  61  ( Ba-llf .  '98 ) 

23. 59 

P.  R.  P.  Noble  "2" 

24. 9(5 

B.  M.  70(BaHif,'9S) 

B.  M.71(BaMif,'9S) 

P.  R.  P.  Elmore 

26. 45 
28.02 
28.37 

P.  R.  P.  Doucier 

2S.  91 

T.  B.  M.67 

29. 42 

T.B.  M. 68 

T.  B.  M.  69 

:w.8i 

32.22 

T.  B.  M.70 

P.  R.  P.  Harris 

:«.  50 
;i4  42 

T.B.M.71 

T.  B.  M.  72 

:i5.  76 
36. 62 

T.  B.M.73 

3<.  /() 

-0.2417 
+0.  'M'A\ 


0.2161 
+0.3CKiO 


-0.2456  ' 
0.3646  i 


+0.5 
+0.5 
+0.4 


27.4866 
28. 2132 
28.2622 

27. 48(S6 
27.2410 
27.6a'W> 


Eleva- 
I    tion 
!  aUtve 
Gulf 

level.* 


73.191 
69.  OS 

72.  MS 
74. 5M 

73.  «a 
71.5C9 
75.3*0 
73.149 
73.  SW 
71.548 
72.  *C 
73.178 

69.  b« 
T2  '2sl 


o.oi:j2       0.0433    --o.ai:j2 


+0.4  I    27.oor>.> 

+0.5  ;    27.5624 


-l.ltr20 
■\  0. 02()4 
+0.2520 
-0. 4504 
-0.0020 
-0.09^15 
+0.r.065 
-1.473^1 
+0. 1618 
-^0. 2490 
-^0.7-231 
0.6'J50 
+0.0195 
-0.  WM3 
-0. 276:1 


1.0983 
"^  0.0291 
+  0.2522 

-  0. 4524 

-  0.1K>22 

+o.in)io 

-r  0.6087 
-1.4731 

+  0.1580 
*-0. 2477 

+0.?258 

-  0.  t5929 
+0.01K2 
-0.6029 
-0. 275«5 


-1.1002 
+0.0278 
-t  0.2521 
-0. 4514 
-0.0021 
+0.0942 
,6076 
1732 
1599 
2484 
7216 
-0.6940 
-iO.01.S8 

-o.(um 

-0.2760 


I 


+0. 
-1. 
*0. 
+0. 
+0. 


T.  B.  M.  73 

B.M.M  (B<i'Ul.  'liS) 


O.HO 


37. 76 
:5s.  56 


+0. 5949      +0. 5964      +  0. 5956 


+0.4 
+0.7 
+0.7 
4  0.6 
+0.7 
+0.7 
+0.7 
+0.6 
+0.9 
+0.9 
+0.8 
-rG.7 
+0.8 
i-0.8 
+0.9 
-1-1.0 

Ti.o 

+0.9 


I 


27.6055 
26. 5056 
26.5334 
26.7854 
26.3341 
26.;{320 
26. 4262 
27.0337 
25.5608 
25.7207 
25.9690 
26. 6935 
'25.9996 
26.01M 
25.4149 
25.  l:)90 


69.H»t 
69.092 
70. 2* 

7a2sS 
70.147 

7U.2SS 
6u.l>« 
61^771 
67.  SW 
66.117 
66.110 
66.419 
68.412 
63.l«0 
64.1(» 
61.919 
67.296 
65.030 

65.  on 

6S.101 
62.196 


25.1390       62.196 
25.7315  >     61.150 


T.B. 
P.  R. 
T.  B. 
T.  B. 
T.  B. 
T.  B. 
P.K. 
B.  M 
P.  R. 
T.  B. 
T.B. 
T.B. 
T.  B. 
T.B. 
T.B. 
T.B. 
T.B. 
T.B. 
T.B. 
T.B. 


M.  7:j 

P.Wheeler. 

M.71 

M.75 


.M.76 

M.77    

P.  Ilcbcrt 

91  (Bo-nf.  '9.S) 
P.  Laftmri'he.. 
M.7S 


.M.79. 
M.SO. 
M.Sl. 


M.82. 

M.Kl. 

M.81. 

.M.N5. 

M  8<*.. 

M.87 

M.135 


0. 69 
1.01 
1.08 
1.20 
1.09 
1.42 
0.25 
0.  -22 
1.06 
1.15 
1.07 
0.94 
1.26 
1.16 
0.39 
1.02 

o.h:j 

0.50 
0.91 


37. 76 
;w.  15 
:{9. 49 
40. 57 
41.77 
12. 86 
44.28 
44. 53 
11. 75 
45. 81 
46.  W 
is.  03 
48. 97 
50. 2:1 
51.:i9 
.51.78 
52. 80 
M.  63 
54.13 
55.04 


+  0.Sh77 

-0.70S8 

-0.4617 

-  0. 8.5<J0 
0.2516 

:  1.5744 
-1-0..M20 

-  0. 7727 
1.7136 

-1.6161 

0.21S5 

-t:1.6779 

+  1.1477 

2. 1010 

•  0.  Sti7:J 

♦  0. 08S<) 
+0.  :M25 

f- 0.2519 
+0  2988 


+0. 
-0. 
-0. 
-0. 
-0. 
+  1. 
-!-0. 

0. 

1. 

1. 

0. 

-:i. 
*1. 

f  0! 

+  0. 
+  0. 
+0. 


8910 
7010 
4602 
8.52K 
258-1 
5?21 
5 12s 
7?20 
7151 
6143 
2466 
6758 

15;U) 
09H3 
S<il5 
08W 

3i:i9 

2515 
29'Hl 


+0.8894 
-  0.7O<)4 

-0.4621 

-0.8.544 

-0.-2565 
+  1.5731 

+-0.5124 
-0.77'2:i 

-1.7145 
1.6154 
0.2176 

.  3. 6768 
+  1.1504 
2.0996 
-i-0.  S(i:>9 
-i-0.(W92 
■\  0.  :vi:V2 
+0.i517 

i 0.2992 


T.B.  M.1&5    .     ... 

T.  B.M.KM* 

P.  R.  P.  (Columbia 


o.k:j 

0. 60 


^5.04  ! 

55.87  I   +0.5<K«       10.  I99t) 
56.47      to.  4473      t-o.4l49 


-i  0.5000  I 
+0.4461 


+  1.0  I 
+0.8 
+  1.0 
+1.0  I 
+1.2 
fl.3  ' 
-^1.0 
+0.8 
+1.0  . 
+1.4 
+  1.7 
■^1.8 
+1.0 
+0.7 
-1.2 
+  1.0 
+  1.0 
+0.9 
+  0.9 
f^O.8 

-fO.s 
+0.7 
+0.6 


25.1390 
26.0282 
25.3220 
24.8596 
24.0054 
23.7490  . 
25.2321  : 
25. 8343  I 
25.0t;22  i 
•23.3481 
21.7:00  ; 
21.4S,V. 
25. 1615  I 
2f;.3116  1 
21.2125  ! 
25.0782  i 
•25.1674  ■ 
25.  .51 05 
•25. 76-22  ! 
•26.(V.13 


26  lHil3 
•26. 5tU2 
'27. 0072 


62.196 
65.113 
62.796 
61.279 
58.477 
57.636 
62.502 
64.477 
61.944 
56.S21 
51.022 
50.-210 
<a.270 
66.143 
59.156 
61.997 
6-2.289 
63.415 
61.211 
65  222 

~tw5. 222 
(;«•  H62 
6S.;«5 


T.B.M.135 65.01    

T.B..M.137* !        1.'26       5(J.  :10      - 1 .  7:*.00 

T.B.M.138* 1.'28       57.;>8      » 0.  s527 


•2t).0613 
24.:Wft5 
'25. 1827  I    62. 339 

•Sec  tabuiatetl  results,  Monroe  10  mouth  <•!  B!a<k  Kiver.  I^..  p.  1450.  for  preyiouii  devattOO. 


-  0. 85*20 


-  1.7312 
+0.85'24 


+0.8 
+  1.2 
+1.0 


_  I    IV»  222 
24.:m5  '    59  544 
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Table  1  D. — Precise  levels^  etc. — TabukUed  resuUs — Continued. 
ARCHIBALD  TO  BELLEVUE  AND  THREE  RIVERS,  LA.— Continued. 


Bench. 


1 .  D.  Al.  oo  ............ 

P.R.P.Wade 

T.  B.  M.  89 

T.  B.  M.  90 

T.B.  M.  91 

T.  B.  M.  92 

T.  B.  M.  93 

T.  B.  M.  94 

T.  B.  M.  95 

T.  B.  M.  % 

P.  R.  P.  Thr«e  Rivers 


Distance. 


Between 
benches. 


Kilo- 
meters. 
1.15 
1.79 
1.09 
1.28 
1.16 
1.11 
0.28 
1.30 
1.16 
1.08 
1.31 


From 
Archi- 
bald. 


Kilo- 
meters. 
58.73 
60.52 
61.61 
62. 89 
W.a5 
65.16 
65.44 
66.74 
67.90 
68.98 
70.29 


Difference  of  elevation. 


Forward.      Back. 


Mean. 


Meters. 
-0.4180 
-1-2. 5549 
-2.5470 
-1.2134 
-I-L3682 
-0.7306 
-1-0. 1625 
-0. 3342 
-0.8898 
-0. 9133 
-1-0.5410 


Meters. 
-0. 4170 
4-2.5564 
-2. 5425 


-1 

+  1 

-0 

-hO 

-^0.3370 

-0.8871 

-0.9110 

-hO.6382 


2157 
3695 
7292 


Meters. 
-0.4175 
-1-2. 5556 
-2. 5448 
2146 
3688 
-0.  7299 
-fO.  1630 
-0.3356 
-0.8884 
-0. 9122 
+0.5396 


■1. 

-hi. 


Total 
rod 
correc- 
tion. 


Eleva- 
tion 
above 
Cairo 
datum. 


MiUl- 
meters. 
+  1.1 
+0.5 
+  1.1 
+1.3 
+  1.0 
+1.2 
+  1.2 
+  1.2 
+  1.4 
+  1.6 
+  1.5 


Meters. 
24. 7653 
27. 3203 
24. 7761 
23.5617 
24. 9302 
24.2005 
24. 3635 
24.0279 
23. 1397 
22. 2277 
22. 7672 


Eleva- 
tion 

above 
Gulf 

level.* 


Feet. 

60.970 

69.353 

61.006 

57.022 

61.511 

59. 117 

59. 652 

58.551 

55.637 

52. 645 

54.415 


P.  B.  M.  Archibald  Is  used  as  initial  bench.   (See  tabulated  results,  Ray ville  to  Concordia,  La.,  p.  1463. ) 
Levels  were  run  along  dirt  road  by  T.  C.  Thomas,  October  19  to  November  15, 1899. 

GILBERT  TO  NEW  LIGHT,  LA. 


Dista 

nee. 

From 
Gilbert. 

Differe 
Forwanl. 

nee  of  elevation. 

Totjil 
rod 
correc- 
tion. 

Eleva- 
tion 
above 
Cairo 

datum. 

• 

Eleva- 
tion 

above 
Gulf 

level.* 

Bench. 

Between 
benches. 

Back. 

Mean. 

P.  B.  M.  Gilbert 

KUo- 
meters. 

Kilo- 
meters. 
0.00 
1.18 
1.98 
3.16 
4.10 
5.38 
6.50 
8.15 
9.41 
10.51 
10. 95 
11.83 
13. 24 
20. 42 
22.52 
20. 39 
26.86 
27.35 
28.60 
28.73 

Meters. 

Meters. 

Meters. 

MiUi- 
meters. 

Meters. 

29. 8791 

29. 2797 

28.6170 

28  4805 

28.9684 

28.8522 

29.5876 

28.8876 

29.5703 

30.0700 

30.0112 

25.1238 

26.4805 

23.9602 

25.0093 

27.0857 

27.9391 

25. 7861 

28.0417 

27.31M 

Feet. 

T.B.M.'29 

T.B.M.30 

1.18 
0.80 
1.18 
0.<M 
1.28 
1.12 
1.65 
1.26 
1.10 
0.44 
0.88 
1.41 
7.18 
2.10 
3.87 
0.47 
0.49 
1.25 
0.13 

-0.5990 
-0.6650 
-0. 1356 
+0.4858 
-0.1164 
+0. 7330 
-0.7011 
+0.6818 
+0. 5002 
-0.0593 
-4.8900 
+  1.3671 
-2. 5211 
+  1.0454 
+2.0753 
+0.8543 
-2. 1559 
+2. 2567 
-0. 7263 

-0.6000 
-0.6609 
-0. 1374 
+0.4902 
-0.1160 
+0.  7379 
-0.6988 
+0.6838 
+  0.4994 
-0.0583 
-4.8871 
+  1.3569 
-2.5204 
+  1.0531 
+2.0786 
+0.8529 
-2. 1531 
+2. 2574 
-0.7267 

-0. 5995 
-0.6629 
-0. 1365 
+0. 4880 
-0. 1162 
+0.73W 
-0.7000 
+0. 6828 
+0. 4998 
-0.0588 
-4.8885 
+1.3570 
-2.5208 
+1.0493 
+2. 0769 
+0.&536 
-2.1545 
+2.2671 
-0.7265 

+6.i 

+0.3 
+0.3 
+0.2 
+0.2 
+0.1 
+0.2 
+0.1 
0.0 
0.0 
+1.1 
+0.8 
+1.3 
+  1.1 
+0.6 
+0.4 
+0.9 
+0.4 
+0.6 

75. 781 
73.607 

T.  B.  M.32 

73.159 

T.B.M.3;i 

74.760 

T.B.  M. 34 

74. 378 

T.B.M.a=) 

76. 791 

T.B.M.36 

74.494 

T.  B.  M.37 

76.734 

T.B.  M. 38 

78. 374 

P.  B.  M.  Osborne 

78. 181 

B.  M.44  (Macon, '98) 

T.  B.  M.  40 

62. 146 
66.597 

T.  B.  M.  46 

68.329 

T.  B.  M.  48 

61. 770 

T.  B.  M.  51 

68.583 

B.  M.  39  (Tensa-s,  '98) 

71.383 
64.316 

P.  B.  M.  New  Light 

B.  M.  38  (Tensas,  '98) 

71.719 
69.336 

Levels  were  ran  along  dirt  road  by  T.  C.  Thomas,  October  5  to  16, 1899. 

P.  B.  M.  Gilbert  is  used  as  initial  bench.    (See  tabulated  results,  Ray  ville  to  Concordia,  La.,  p.  1463.) 

SHREVEPORT  TO  JETERS  LANDING,  LA. 


Distance. 

Bench. 

Between 
benches. 

From 

Shreve- 

port. 

P.B.  M.  46     

KUo- 
meters. 

Kilo- 
meters. 
0.0 
15.7 
33.9 
35.9 
43.5 

P.  B.M.I 

P.B.M.2 

P.B.M.3 

P.B.M.4 

15. 7 

18.2 

2.0 

7.6 

Difference  iji  elevation. 


-  Forward. 


Meters. 


Back. 


Meters. 


+  8.2741  i+  8.2636 
+  6.5432  1+  6.5636 
-18.6560  -18.6663 
+  4.2930    +  4.3114 


Mean. 


Meters. 


+  8.2688 
+  6.5484 
-18.6612 
+  4.8022 


Total 
rod 
correc- 
tion. 


MiUi- 
meters. 


-1.0 
-1.4 

+0.8 
-0.1 


Eleva- 
tion 
above 
Cairo 
datum. 


Meters. 

66.8447 

74.1125 

80.6606 

62.0016 

66.3028 


Eleva- 
tion 

above 
Gulf 

level.* 


Feet. 
195. 744 
222.868 
244. 352 
183.136 
197.246 


P.  B.  M.  46  is  iise<l  as  initial  bench.    (See  tabulated  results.  Delta  U>  Coushatta,  La.,  p.  1467.) 
Levels  were  run  along  dirt  road  by  R.  S.  Buck,  December  15, 1890,  to  January  22, 1891, 


1466      REPORT   OF   THE    CHIEF   OF   ENGINEBBS,  U.  B. 


Table  1  I). — Prtr'm' U'VcU^  etc. — Tubulated  remlis^ — (\intinne<l. 
JONESVILLE  TO  VIDALIA.  LA.,  AND  NATCHEZ,  MISj>. 


Beuc.h. 


Dbftance. 


Difference  of  elevation. 


Betwi'on 
benches. 


Kilti- 
mt  trn<. 


From 

•lones- 

ville. 


r.B.M.4 
J'.B.M.a 


o.ys 


intirrs. 
U.UO 


Forward.  >      Back. 


yUirrR.       Mrtrrn. 


Mean. 


Total 
.rod 
.  correc- 
tion. 


Eleva- 
tion 

above 
Cairo 

datum. 


MUlir 
Mfiertt.   :  meter*. 


-  0.«()17  i      O.s-Wi  .  -U.«550  i     +0.1 


Jmftcn. 
21.7918 


P.B.M.:^ 

GimgeB.  M.A. 
(inuKeB.  M.C. 
GauKe  B.  M.B. 


0.27 

0.  (k; 


u.:is  

O.liT)  4    Lis-fjo 

0.71  -   1.9;J7J 

0.74  -1-  0.rv')77 


1.1  M>U 


+-  1.1839 

-  1.9374 

+  0.5077 


+0.1  i 
-0.1 
+0.8  I 
+0.2  i 


21.7913 
22.9750 
21.0S80 
21.5966 


r.B.M.3. 
T.B.M.-27 
T.B.  M.20 
T.  B.  M.  19 
JMi.M.2. 
T.B.M.9. 
T.B.  M.l. 


0.00 

U).  24 

2.01 

1 .  7r> 

14.  13 
11.28 


T.B.M.l 

M.  R.C.Stone  »H». 
M.K.(..Slone  ^p 


O.IH) 
--   1.2.^ 


0.:J8 
0.3S 
10.  «2 
12.  (K-i 
14.38 
28.81 
40. 09 

40. 09 
40. 0*> 


+0.1  ' 
0.0 

21.7913 
22.6918 

1    (J.9000 

■\-  0.9013 

+  0.9006 

+  0.9817 

f  o.97rvj 

t-  0.9785 

-0.2 

23.6701 

4    O.Mf)! 

j    0.MH2    +  O.MCe 

-0.4 

24.2165 

0.833:^ 

-  0.8298 

--  0.8315 

-0.2 

23.3862 

+  2.4113 

»    2.:J9«V4 

H  2.4038 

-0.6 

25.7884 

O.MM 

0.M58 

--  0.5471 

-0.4  : 

25.2il5 

Kleva- 
tjun 

above 
Gulf 

level  .• 


IM. 

M.018 

51.213 


51.213 
65.097 
48.711 
Sa571 


51.213 
M.167 

57.  sn 

59.170 
66. 4«! 
64.607 
62.A32 


-  O.iWiO 

o.i:J8r> 


0. 9406 
0. 4318 


-  0.9383 
0.4351 


T.B.M.l 40.09  I 

P.B.M.LXin((\ttnd<J.S.)         O.-Vs      40.(;7  I  -  0.:W<i2 


-  0..3917    -  0.3954 


P.B.M.LXIin(\nn<l(}.S.) 
P.  B.M.LXII((\iunl(J..^.). 
P.B.  M.LXI((\un«Ui.S.).. 
P.B.M.LXIVlC.amlG.S.) 


0. 90 
2.10 


40.  r.7 
41.57 
43.  «7 


-0.4 
-0.4 
-0.3 

-0.4 
-0.6 

25.2415  j  62.532 
24.3034  I  59.456 
23.8684  !    58.027 


25.2415 
24.8462 


62.582 
61. 


4-  0.lk>5."i 
-  0.">.>19 
+  0.99;J7 


♦    O.tkwO    +  0.iW)6  I 
0.5181     -  0.5515  ! 
»    0.9839     •-  0.9883 


0.5 

O.C 

-0.5 

0.7 


P.  B.  .M.  LXIII  (C.  ftn<l(J.  S. ) 

B.  M.  (1858) 

(;.-H.  Pedestal 

1».  B.  M.  LXIII  ((\  and  G.S.) 
Polk  2 , 


Polk  2 

B.  M.  No.  3  (Babbit) 
B.  M.  EwensN 


40. 67 
0. 10  I  40. 77 
0.00  I     40.77 


+  0.9176 
t-  0.6.ViO 


0.9182 
0.  ti587 


f  0.9179 
i    0.6584 


1.  10 


40.t*.7  ■ 

42.07  I  «-  6.3774     f-  6.3711     t-  6.3758 


0.00 
0.10 


1.8 
-1.7 

42.17  ,--  2.8816         2.8812     -2,8814        -1.1 


42. 07 
42. 07 


0. 5:r74 


0.5:^74     -  0.5374 


-0.6 

-0.7 

0.8 


21.8462 
25.5127 
24.9613 
25.9494 

24.8462 
25.7639 
26.4222 


61.235 
03.422 
61.613 
m.K55 


-0.5 
-1.8 


24.^162 
31.2207 


61.235 
64.246 
66.406 


61.235 
82.149 


31.2207  ;  82.149 
30.6884  80.386 
•27.8026       7a985 


l»olk2 

B.  M.  Babbit  (1879) 

P.  B.  M.  1 

Melvin  (1879) 


0.50 
0.10 
0.  :U) 


42.07    

42.57  -^:M.:U>88 

42.67  <-  0.1  (W4 

42.97  +  6.2(«5 


+:i4.3O90 
"I  O.USU) 
t  6.2622 


+  34.;i089 
+  0.1632 
+  6.2628 


1.8  t  31.2207   82.149 

-8.6  ,  65.5228  194.688 

-8.7  '  65.6859  195.222 

-9.9  ;  71.9475  215.706 

I        I 


P.  B.  M.  4  is  nse<1  tiH  initial  ben<>h.  (See  tabnlated  re.Mnlti(.  Monnn;  to  mouth  of  Black  River,  La.« 
p.  1450.) 

Fn»m  P.  B.  M.  3  to  T.  B.  M.  9  was  rnn  alonp  the  Natchez,  Red  River  and  Texas  Railway  track. 
From  T.  B.  M.  9  to  P.  IJ.  M.  LXIII  ((\  and  G.  S.)  wji.«*  rnn  along  dirt  n»ad. 

Ix'VeLs  were  run  by  Walter  H.  Polk.  November  21  to  December  28,  1893. 

Elevation  of  P.  B.  M.  LXl,  18.7:J53;  LXII,  19.2866.  and  LXIV.  19.723:^  meters.  Gulf  level,  by  tlie 
Coa.st  and  Geodetic  Survey.    (See  their  reiH>rt  for  1898-99.  Appendix  8,  p.  482.) 


Bench. 


T.  B.  M. 
T.  B.  M. 
T.B.M. 
T.  B.  M. 
T.  B.  M. 
T.  B.  M. 
P.  B.  M. 
T.B.M. 
T.B.M. 


53 , 

116 

52 

99 

98..-.'. 

51a 

Barbin . 

100 

101 


BARBIN  TO  MOUTH  OF  BLACK  RIVER.  LA. 


Distance. 


Between   Fn>m 


A'l/o- 
inct€r». 


0. 5;") 
0.78 
0.81 
0.69 
0.59 
0.00 
0.98 
L40 


KUo- 
mctcrs. 
0.00 
0.55 
1.33 
2.14 
2.8:i 
3.42 
3.42 
4.40 
5.80 


Diflferenee  of  ele^ 

nation. 

Total 
rod 

.  Forward. 

Back. 

Mean. 

eorrec- 
tion. 

MiUi- 

Meters. 

Meters. 

Meters. 

mcters. 

+0. 7481 

+0. 7488 

+0.7481 

-0.2 

-1.2426 

-1.2382 

-1.2404 

+0.1 

.  -0.3697 

0.3700 

0.:{698 

+0.2 

6.7873 

-5.7013 

-5. 7893 

+1.6 

0.1786 

-0.1756 

-0.1771 

+1.6 

+0. 3205 

+-0.  :«12 

+0.3208 

+  1.4 

0.0202 

-0. 0204 

-O.O208 

+1.4 

-0.2230 

-0.2210 

-0.2220 

+L5 

Eleva- 
tion 

above 
Cairo 

datum. 


Meters. 

30.3598 

31.1080 

29.8679 

29.49K2 

23. 7102 

23.63:U 

23.  H538 

23.83:Vi 

28.6116 


Eleva- 
tion 

above 
Gulf 

leveL* 


79.321 
81.780 
77.711 
76.498 
57.5U9 
66.927 
57.980 
57.913 
57.185 
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Table  1  D. — Precise  leveUy  etc. — Tabulated  reinUls — Continued. 
BARBIN  TO  MOUTH  OF  BLACK  RIVER,  LA.— Continued. 


Bench. 


T.B.M.102... 
T.B.M.108... 
T.B.M.104... 
T.B.M.105... 
T.B.M.107... 
T.B.M.108... 
P.  B.M.White 
T.B.M.  109... 
T.B.M.  112... 
T.B.M.  113... 
T.B.M.  114... 
T.B.M.  115... 
T.B.M.  117... 
T.B.M.  122... 
T.B.M.  123... 
T.B.M.  125... 
T.B.M.  126... 
T.B.M.  127... 
T.B.M.  128... 
T.B.M.  129... 
T.B.M.  130... 
T.  B.  M.  131.. 
T.  B.  M.  132.. 
T.  B.  M.  36  ... 
P.  B.  M.  12a.. 


Distance. 

Between 

From 

benches. 

Barbin. 

Kilo- 

Kilo- 

meters. 

meters. 

L29 

7.09 

0.87 

7.96 

1.37 

9.33 

1.25 

10.58 

2.16 

12.74 

1.14 

13.88 

0.69 

14.57 

0.35 

14.92 

2.32 

17. 24 

0.97 

18.21 

1.00 

19.21 

0.66 

19.87 

0.86 

20.73 

4.05 

24.78 

1.17 

25.95 

1.01 

26.96 

1.33 

28.29 

1.11 

29.40 

1.04 

30.44 

0.96 

31.40 

0.81 

32.21 

1.01 

33.22 

0.96 

34.18 

0.89 

36.07 

0.27 

35.34 

Difference  of  elevation. 


Forward. 


Meters. 
-0.0610 
-0. 2157 
-D.  0160 
-1-0. 24r)() 
-1.6602 
-1-0.4740 
-1-0. 4046 
-0.9121 
-1-0.0995 
-HO.  1494 
-0.6228 
-0.2707 
+0. 4215 
-0.7006 
-1.6150 
-1-1.0907 
+0. 0705 
-0.0950 
-0.1333 
-1-0.3394 
+0. 1276 
-HO.  2853 
-HO.  0730 
-HO.  1253 
-0.0053 


Meters. 
-0.0589 
-0.2140 
-0.0135 
-HO.  2407 
-1.6593 
-HO.  4767 
-HO.  4032 
-0.9097 
-HO.  0977 
-HO.  1510 
-0.6241 
-0.2682 
-HO.  4247 
-0.7091 
-1.6102 
-Hi.  0892 
+0.0730 
-0.0975 
-0. 1362 
-HO.  3389 
-HO.  1260 
-HO.  2858 
-HO.  0744 
-HO.  1261 
-0.0050 


Mean. 


Meters. 
-0.0599 
-0.2148 
-0.0148 
-HO.  2428 
-1.6597 
-HO.  4754 
-HO.  4039 
-0. 9109 
-HO.  0986 
-HO.  1502 
-0.6234 
-0.26M 
-HO.  4231 
-0. 7048 
-1.6126 
-Hi.  0899 
-HO.0718 
-0.0962 
-0.1342 
-HO.  3391 
-HO.  1268 
-HO.  2856 
-HO.  0737 
-HO.  1257 
-0.0052 


Total 
rod 

correc- 
tion. 


MiUi- 
mcters. 
-H1.5 
-HI. 6 
+1.6 
+1.5 
+1.9 
+1.8 
+1.7 
+1.9 
+  1.9 
+1.8 
+2.0 
+2.0 
+  1.9 
+2.1 
+2.4 
+2.2 
+2.2 
+2.2 
+2.2 
+2.2 
+2.1 
+2.1 
+2.1 
+2.0 
+2.0 


Eleva- 
tion 
above 
Cairo 

datum. 


Meters. 

23.5517 

23.3370 

23.3222 

23.5649 

21. 9056 

22.3809 

22.7847 

21.8740 

21.972<> 

22.1227 

21. 4995 

21.2301 

2L6531 

20.9486 

19.3363 

20. 4260 

20. 4978 

20. 4016 

20.2674 

20.6066 

20.7332 

21.0188 

21.0925 

21.2181 

21.2129 


Eleva- 
tion 

above 
Gulf 

level.* 


Feet. 

56.988 

56.284 

56.236 

67.032 

61.588 

53. 147 

54.472 

51.484 

51.808 

52.300 

60.256 

49. 372 

50.760 

48.448 

43.158 

46.734 

46.968 

46.654 

46. 213 

47.326 

47. 742 

48.678 

48.920 

49.332 

49.309 


T.  B.  M.  53  is  used  as  initial  bench.    (See  tabulated  results,  Graftd  Bend  to  Smithland,  La.,  p.  1459.) 
P.  B.  M.  12a  is  used  as  closing  bench;  elevation,  21.1120  meters  by  line  from  Monroe  to  mouth  of 
Black  River,  La. 
Levels  were  run  along  dirt  road  by  T.  C.  Thomas,  November  20  to  December  9, 1899. 

FRLA.RS  POINT  TO  CLARKSDALE,  MISS. 


Distance. 

Difference  of  elevation. 

Total 
rod 
correc- 
tion. 

Eleva- 
tion 
above 
Cairo 
datum. 

Eleva- 
tion 

above 
Gulf 

level.* 

Bench. 

Between 
benches. 

From 
Friars 
Point. 

Forward. 

Back. 

Mean. 

P.  B.  M.  Frian  Point  II 

Kilo- 
meters. 

Kilo- 
meters. 
0.0 
0.0 
11.0 
19.8 
28.2 
29.3 
30.3 
31.3 
32.1 
32.1 
32.1 

Meters. 

Meters. 

Meters. 

MiUi- 
meters. 

Meters. 

61.2991 

69.8444 

60.2700 

68.8^1 

69.0468 

68.0427 

68.8630 

68.1236 

68.9994 

68.6207 

68.7361 

Feet. 
180.830 

P.  B.  M.  Friars  Point  III... 

-1.4541 
+0. 4269 
-1.3810 
+0.1634 
-1.0027 
+0.8199 
-0.7390 
+0.8742 
-0.3775 
+0. 1160 

-1.4669 
+0.4246 
-1.3912 
+0. 1620 
-1.0060 
+0.8210 
-0. 7400 
+0. 8776 
-0.3799 
+0.1149 

-1.4650 
+0. 4257 
-1.3861 
+0. 1627 
-1.0043 
+0.8205 
-0.7396 
+0.8769 
-0.3787 
+0.1154 

+0.3 
+0.2 
+0.4 
+0.4 
+0.6 
+0.4 
+0.6 
+0.4 
+0.4 
+0.4 

176.068 

P.  B.  M.  Coahoma 

11.0 
8.8 
8.4 
1.1 
1.0 
1.0 
0.8 
0.0 
0.0 

177.454 

P.  B.M.  Clover  Hill 

1*.  B.  M.  Lyon 

172.907 
173. 441 

T.  B.  M.25 

170. 147 

1 . B.  HL, 2d. ................. 

172.833 

170. 412 

P.  B.  M.  Clarksdale  I 

P.  B.  M.  Clarksdale  II 

P.  B.  M.  Clarksdale  III 

173.286 
172.043 
172.421 

P.  B.  M.  Friars  Point  II  is  used  as  initial  bench.  (See  Report  of  Chief  of  Engineers.  1879,  p.  1942;  and 
for  1883,  footnote,  p.  2177.) 

Levels  were  run  along  track  of  the  Yazoo  and  Mississippi  Valley  Railway  by  T.  C.  Thomas,  October 
1  to  15,  1894. 


Table  1  E. — Precise  levels,  etc, — Descriptions  and  elevations. 

Note  1. — All  bench-mark  monuments  referred  to  as  pipestone  benches  consist  of 

US 
pieces  of  limestone  46  centimeters  square  and  15  centimeters  thick,  marked    o   with 

BM 
spherical-headed  coppner  bolts  leaded  in  upper  faces  and  buried  1.2  meters  under 
ground,  access  being  given  through  12-centimeter  iron  pipes  set  on  top.     Each  pipe 
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hae  a  cast-iron  caj),  fasteneii  by  a  liorizontal  bolt  throup^h  (rap  and  pipe.     The  i«p  has 

USE 
a  small  boss  and  the  letters    o    raised  on  top.     Elevations  apply  to  the  top  of  the 

BM 
l)olt  in  the  underji:r()und  stone.     Elevation  of  boss  of  pipe  eap  can  be  found  in  any 
ciXiie  by  a<lding  1.24  meters  to  elevation  of  copixr  lx)lt. 

Note  2. — All  lx»nch-mark  monuments  referred  to  as  pipe-fiange  benches  consst 
of  4-rentimeter  jxas  pipes  about  !.<>  meters  long,  capj)ed  at  up])er  end  and  having  a 
12-centimeter  circular  flange  attached  near  lower  end  ))y  lock  nuts.  Monuments  Mt 
with  about  0.1  meter  above  ground  surfac^e.  Flanges  are  8urrounde<l  in  the  usual 
case  by  a  matrix  of  neat  cement,  approximately  doubling  the  bearing  area  of  the 
monument.     Elevations  apply  to  the  top  of  cap. 

MONROE,   LA.,  TO   LITTLE   KOC'K,  ARK. 

P.  B.  M.  27. — Pipestone  bencrh  in  northwest  corner  of  court-house  yard  at  Monroe, 
La.  Bench  is  in  line  of  oak  trees  parallel  to  court-house  front  and  midway  betwera 
two  lines  of  oaks  parallel  to  luirth  wall,  45  meters  west  and  9  meters  north  of  north- 
west corner  of  building.     Elevation,  29.U()88. 

P.  11.  M.  25. — At  Monroe,  ()ua('hita  Parish,  La.  Is  cross  cut  in  northwest  com^ 
of  iron-roller  plate,  sot  on  granite  c^ij)  of  concrete  pier  with  sheet-iron  casing,  at 
north  side  of  east  end  of  V.,  S.  and  P.  Rv.  bridge  over  Ouachita  River.  Elevation, 
30.7y3(). 

P.  B.  M.  24. — Pipestone  bench  in  grass  plot  south  of  roundhouse  at  Vickebui^g, 
Shrevei>ort  and  Pacific  shoj^s,  Monroe,  Ouachita  Parish,  La.  Bench  is  in  southwest 
corner  of  plot,  8  metei"s  north  of  center  line  of  track  and  2.4  meters  east  of  east  wall 
of  olfice  building.     Elevation,  27.9881. 

T.  B.  }[.  96. — At  Monroe,  Ouachita  Parish,  La.  Boat  spike  in  root  of  a  0.3>nieter 
maple  on  south  side  of  Washingtr)n  street,  opposite  the  parish  hospital  and  about 
40  meters  north  of  corner  of  Eleventh  street.     Elevation,  28.7795. 

T.  It.  M.  9r>. — Bc^at  sj)ike  in  root  of  a  gum,  8  meters  south  of  road  from  Logan 
Plac(^  to  ^lonroe  and  about  100  meters  1h4ow  dwelling  on  Bright  Oak  Place,  Oiiac^hita 
Parish,  J -.a.     Elevation,  28.8451. 

P.  11.  P.  Partjoud. — Pipestone  bench  on  top  of  Indian  mound,  about  100  meters 
below  mouth  of  Bayou  l)e  Siard,  Ouachita  Parish,  I^.  It  is  al)out  100  meters  east 
of  bank  of  Ouachita  River  and  50  meters  south  of  south  bank  of  Bayou  De  Sianl, 
and  about  200  metei-s  above  gin  on  Pargoud  Place.     Elevation,  87.6713. 

T.  B.  M.  V4<i. — Boat  spike  in  root  of  a  pin  oak  on  the  Pargoud  Indian  mound. 
Elevation,  88.2294. 

P.  11.  P.  Zf'ph. — Pipe^stone  l>ench  on  the  Bank  Smith  Place,  Ouachita  Parish,  La.; 
in  the  west  edge  of  cultivated  field  about  50  meters  northeast  of  an  abandoned  cabin 
and  ()0  meters  east  of  east  bank  of  river.  It  is  250  meters  south  of  wagon  road  and 
witnessed  by  two  triangular  blazed  trei'S,  as  follows:  0.8-meter  cottonwood,  72**  17', 
45  meters;  0.4-meter  redwood,  159°  20-^,  L2  meters.     Elevation,  80.2511. 

T.  B.  M.  «S7. — Boat  s])ike  in  root  of  a  0.7-meter  white  oak,  on  west  side  of  main 
road  and  75  meters  from  southeast  corner  of  Zeph  l^ake,  Ouachita  Parish,  La.,  150 
iiieK^rs  east  from  river  at  bight  of  bend.     Elevation,  28.6218. 

7\  B.  M.  86. — Boat  spike  in  root  of  a0.6-ineter  wateroak  on  east  side  of  road  ahout 
50  meters  from  where  it  leaves  Horseshoe  Lake,  Ouachita  Parish,  Iji.,  500  meters 
below  Negro  church,  "IMlgrims*  Ke^st."     Elevation,  28.0876. 

P.  R.  P.  Rock  i2(w/;.— Pipestone  bench  at  Rock  Row  Shoals,  Ouachita  Parish,  La., 
on  Mrs.  Seal's  place,  about  40  meters  north  of  left  bank  of  Ouachita  River,  and  90 
meters  north  of  a  boundarv  fence  about  Mrs.  Seal's  place.  It  is  100  meters  west 
(upstream)  from  division  fence  between  Mrs.  Seal's  and  CJolonel  Stubbs's  upper 
"Lonewa  Place."  It  is  25  meters,  on  an  azimuth  805°  34^,  from  the  central  cedar 
(not  blazed)  in  a  clump  of  three  cedar  trees,  each  about  0.3  meter  in  diameter  and 
badly  seared  by  fire.  Two  triangular  blazed  referen(te  trees,  viz:  One  meter  china- 
berry,  310°,  4  meters;  0.6  meter  walnut,  53°  33'',  39  meters.     Elevation,  29.5221. 

T.  B.  M.  83.— At  Rock  Row  Shoals,  Ouachita  Parish,  La.  Boat  spike  in  root  of  a 
chinaberrv  in  vard  on  Taylor  Place,  and  30  meters  north  of  left  bank  of  Ouachita 
River.    Elevation,  30.8059. 

T.  B.  M.  81. — Boat  spike  in  root  of  a  0.3-meter  hickory  on  main  road  where  it 
approaches  Place  Lake,  Ouachita  l^arish.  La.,  about  20  me'ters  above  cabin  on  north 
side  of  road  and  near  north  corner  of  lake.    Elevation,  30.2624. 

P.  R.  P.  (ilendora. — PiiHJstone  l)ench;  is  on  the  division  line  between  the  Hugh 
Young  and  Glendora  places  in  Ouachita  Parish,  La.  It  is  about  460  meters  southeast 
of  east  bank  of  Ouachita  River  where  the  property  line  strikes  same.  The  l)ench  is 
midway  between  two  ditches  where  they  unite.    Elevation,  30.8990. 

T,  B.  M.  79. — ^Boat  spike  in  root  of  a  0.3-meter  water  oak  on  west  side  of  road,  7 
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meters  from  east  bank  of  Ouachita  River,  and  60  meters  from  Hugh  Young's  yard 
gate,  Ouachita  Parish,  La.     Elevation,  32.2192. 

T.  B.  M,  77. — Boat  apike  in  root  of  a  0.2-meter  sycamore  in  field,  about  400  meters 
below  Smith's  residence,  and  l)ehind  cabin  on  east  side  of  road,  and  200  meters  below 
lane.     Elevation,  31.6377. 

T.  B.  M.  75. — Boat  spike  in  root  of  a  walnut  on  right  side  of  road,  1,200  meters 
below  mouth  of  Bayou  Bartholomew  and  nearly  opposite  sixth  cabin  on  left;  about 
200  meters  above  storehouse  at  corner  of  road  and  lane.     Elevation,  33.1840. 

P.  R.  P.  Purkenlle. — Pipestone  bench  at  Parkeville,  Morehouse  Pariah,  La.  It  is 
in  the  northeast  comer  of  yard  to  house  occupied  by  Bob  Tucker  (colored)  and 
belonging  to  James  Steele,  ft  is  40  meters  back  irom  right  bank  of  Bayou  Bartholo- 
mew and  200  meters  above  its  mouth.  It  is  3  meters  east  of  east  end  of  house,  apd  12 
meters  north  of  "L"  to  houf^e.  Witnessed  by  two  blazed  trees  as  follows:  0.6-meter 
chinaberry  S.  35°  W.,  6  meters,  and  0.5-meter  chinaberry  N.  80°  W.,  4  meters. 
Elevation,  29.73Q2. 

T.  B.  M.  74' — Boat  spike  in  root  of  a  chinaberry  in  same  yard  and  3  meters  from 
P.  R.  P.  Parkeville.     Elevation,  30.9517. 

P.  R.  P.  Cash  ill. — Pipestone  l>ench  on  left  bank  and  250  meters  above  the  mouth 
of  Mill  Bayou,  Union  Parish,  La.  It  is  about  20  meters  above  a  marked  bend  of  the 
top  bank  of  bayou,  and  witnessed  by  three  triangular  blazed  trees,  as  follows: 
0.7-meter  sweet  gum  154°  20^,  14  meters;  0.4-meter  sweet  gum  206°  47',  13  meters; 
0.8-meter  red  oak  342°  05^  15  meters.     Elevation,  27.9416. 

T.  B.  M.  70, — Boat  spike  in  root  of  a  0.3-meter  water  oak  on  chain  line  cut,  about 
80  meters  above  P.  R.  P.  Cashill,  and  about  50  meters  from  nearest  point  of  Mill  Bayou. 
Elevation,  27.9830. 

P.  R.  P.  Fishtrap. — Pipestone  bench,  about  500  meters  below  Fishtrap  Shoals, 
Union  Parish,  La.  It  is  m  woods  about  80  meters  west  of  west  bank  of  Ouachita 
River  and  witnessed  by  three  triangular  blazed  trees  as  follows:  0.5  meter  red  oak 
24°  30^,  7.5  meters;  0.4-meter  water  oak  228°  44',  8.5  meters;  0.5-meter  water  oak 
310°  41',  70  meters.     Elevation,  27.3685. 

P.  R.  P.  Alabama. — Pipestone  bench  at  Alabama  Landing,  Union  Parish,  La.  It  is 
on  the  south  side  of  road,  on  outside  of  fence  inclosing  stock  yard,  50  meters  from 
west  corner  and  80  meters  from  east  corner,  and  45  meters  southwest  of  store.  Wit- 
nessed bv  three  triangular  blazed  trees,  as  follows:  0.4-meter  post  oak  78°  11',  17.3 
meters;  6.7-meter  gum  197°  43',  29.3  meters,  and  0.4-meter  post  oak  302°  27',  16.8 
meters.     Elevation,  27.3584. 

T.  B.  M.  63. — Boat  spike  in  root  of  0.6-meter  elm,  about  5  meters  back  from  ware- 
house at  Alabama  Landing,  Union  Parish,  La.     Elevation,  28.4576. 

T.  B,  M,  62. — Boat  spike  in  root  of  a  O.Ii5-meter  sweet  gum  about  200  meters  from 
river,  near  edge  of  field  and  in  road  to  Alabama  landing.     Elevation,  28.0951. 

P.  R.  P.  Frank  Pierre. — Pipestone  bench,  on  left  bank  and  about  500  meters  above 
mouth  of  Frank  Pierre  Creek,  Union  Parish,  I^.  It  is  250  meters  west  of  west  bank 
of  Ouachita  River  and  about  10  meters  above  mouth  of  small  slough.  Witnessed  by 
three  triangular  blazed  trees  as  follows:  0.6-meter  post  oak  109°,  10  meters;  0.4-meter 
pecan  223°  18'>  23  meters;  and  0.6-meter  post  oak  269°  56',  23  meters.  Elevation, 
23.1974. 

T.  B.  M.  59. — Boat  spike  in  root  of  a  0.4-meter  white  oak  about  80  meters  from 
Frank  Pierre  Creek,  and  175  meters  from  Ouachita  River.     Elevation,  23.6271. 

P.  R.  P.  ShHoh. — Pipestone  bench  about  200  meters  above  Shiloh  Shoals,  Union 
Parish,  La.  It  is  about  90  meters  west  of  west  bank  of  river  and  100  meters  from 
camping  grounds  on  bank  of  river.  Witnessed  by  three  triangular  blazed  trees,  as 
follows:  0.3-meter  post  oak  59°  29',  6  meters;  0.9-meter  white  oak  148°  .  24',  12  meters; 
and  0.4  meter  white  oak  309°  48',  15  meters.     Elevation,  23.4469. 

T.  B.  ^f.  55. — Boat  spike  in  root  of  a  0.4-meter  pignut  hickory,  at)out  30  meters 
al)ove  P.  R.  P.  Shiloh,  and  80  meters  from  west  bank  of  Ouachita  Kiver.  Elevation, 
24.7555. 

T.  B.  M.  53. — Boat  spike  in  root  of  a  0.4-meter  white  oak  about  150  meters  below 
south  bank  of  Fish  Lake,  and  30  meters  south  of  road  to  Ouachita  River.  Elevation, 
24.1323. 

P.  R.  P.  Txtke. — Pipestone  bench,  about  250  meters  below  Lake  Landing,  Union 
County,  Ark.,  16  meters  east  of  east  bank  of  Pools  Bayou,  and  80  meters  southwest 
of  west  bank  of  Ouachita  River,  and  about  250  meters  southeast  of  boat  channel 
connecting  Lake  St.  Mary  and  Ouachita  River.     Elevation,  24.1620. 

T.  B.  m.  49. — Boat  spike  in  root  of  a  0.9-meter  white  oak,  75  meters  south  of  P.  R. 
P.  Lake,  and  15  meters  north  of  outlet  to  T^ke  St.  Mary.     Elevation,  25.6051. 

T.  B.  M.  48. — Boat  spike  in  root  of  a  0.4-meter  pignut  hickory,  about  250  meters 
alx)ve  outlet  (steamer  cnannel)  of  Lake  St.  Mary,  and  50  meters  from  east  shore  of 
lake.     Elevation,  23.9569. 

^-  B.  M.  4/j. — Boat  spike  in  root  of  a  1-meter  white  oak,  100  meters  from  west 
banA'  of  river,  and  200  meters  above  Grand  Mary  Landing.     Elevation,  26.2345. 
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P.  R.  P.  Lnpilf. — PiiHvtone  l)ench  alnmt  1.6  kilometers  above  Bayt>a  Lapile, 
Union  C'Oiintv,  Ark.  It  is  in  woods  about  75  meter**  went  of  west  hank  of  Ouachita 
Riv(T,  and  witni^ssed  by  three  trianj^ilar  blazed  trees,  as  follows:  0.5-ineter  post  oak 
20.S°  2:y,  9  meters;  0.8-nieter  post  oak  247°  15^  5  meters;  0.7-meter  poet  oak  Ml"* 
37^  7  meters.     Elevation,  24.S834. 

T.  B.  M.  4^.— Boat  spike  in  root  of  a  0.3-meter  oak,  20  meters  east  of  P.  R.  P. 
I^pile.     Elevation,  26.0742. 

P.  R.  P.  Bdk  Point. — Pipestone  bench,  about  200  meters  southwest  of  Ouachita 
Belle  I-.anding,  Union  Countv,  Ark.  Is  in  woods  about  175  meters  south  of  roaii 
leading  back  from  river.  ^^*itneH8ed  by  three  triangular  blazed  trees,  as  follow?: 
0.5-nieter  swi»et  gum  71°  47^,  16  meters;  0.2-meter  white  oak  164**  25^;  5  metere;  and  a 
0.4-meter  Spanish  oak  273°  54^  4.5  meters.     Elevation,  25.7^38. 

T.  B.  M.  SfK — Boat  spike  in  root  of  a  white  oak,  200  meters  southwest  from  Belle 
Point  Umding,  and  5  meters  from  P.  R.  P.  Belle  Point.     Elevation,  26.8596. 

P.  R.  P.  Eulair. — PiiH\«tone  bench  al)out  550  meters  below  Eutaw  Shoals,  Union 
County,  Ark.  It  is  in  the  woods  about  (50  meters  west  of  west  bank  of  Ouachita 
Uiver,  on  bank  of  small  slough,  60  meters  south  of  an  ol<l  road  and  witnessed  by 
thrtv  triangular  blaztMl  trei^,  as  follows:  0.5-meter  sweet  gum  29°;  0.9-meter  watcar 
oak  1H2°  40';  and  0.7-meter  sweet  gum  261°  2K.     Elevation,  28.2320. 

T.  />.  ^f.  :Un. — Boat  spike  in  root  of  a  0.5-meter  white  oak,  100  meters  west  of  P. 
R.  P.  Eutaw,  and  30  meters  southeast  of  road.     Elevation  29.1259. 

P.  R.  P.  Jacks  hhimL — Pipestone  bench  opposite  Jacks  Island,  Union  County, 
Ark.  It  is  on  the  cast  side  of  an  old  road,  100  meters  south  of  river  bank,  and  oppo- 
site lower  end  of  gravel  Imr  cm  lower  end  of  Jacks  Island.  Witnessed  by  3  triangular 
blazed  trees  as  follows:  0.5-met4^r  gum  181°,  5  meters;  0.6-meter  gum  286**,  6  meten: 
and  0.4-meter  rt^l  oak  355°,  5  meters.     Elevation,  29.4342. 

T.  R.  M.  Joa. — Boat  spike  in  root  of  a  0.7-meter  white  oak,  5  meters  from  P.  R.  P. 
Jacks  Island,  and  1  meter  east  of  old  road.     Elevation,  30.9940. 

/'.  R.  I*,  (\irnfrilh: — PijH'stone  l>ench  at  Careyville,  Union  County,  Ark.  It  is  on 
si<lv»  of  lane  aiid  about  65  meters  from  the  end,  160  meters  southeast  of  Ouachita 
Kiver,  and  150  meters  south  of  warehouse,     f^levation,  31.1707. 

T.  P>.  M.  -?.?. — Spike  in  root  of  a  0.2-meter  pine  on  roadside  about  70  meters  south- 
west of  P.  K.  P.  Carevville.     Elevation,  32.2826. 

/'.  R.  P.  Pltjcou  I/ili. — Pipestone  l)ench  at  Pigeon  Hill  landing.  Union  Countv, 
Ark.  It  is  on  hillside,  15  meters  from  foot  of  slope  and  alx>ut  75  meters  8.  15®  \t'. 
from  warehouse  at  landing.  \Vitnesse<l  by  thrt»e  triangular  blazed  trees,  as  follows: 
0.7-meter  pine,  N.  45°  E.,  4  meters;  0.4-meter  pme,  S.  30°  E.,  5  meters;  and  0.5- 
nuiter  pine,  S.  45  W.,  4  meters.     Elevation,  3J19698. 

T.  }f.  B.  /.v.— I^)at  snike  in  root  of  0.:^meter  sweet  gum  on  upper  side  and  1  meter 
from  road  at  Pigerni  Hill,  Union  County,  Ark.,  alK)ut  75  meters  southwest  from  old 
warehouse,  and  15  meters  northwest  froui  P.  R.  P.  Pigeon  Hill.    Elevation,  31.3169. 

/'.  II.  P.  Fhtchcr. — Pii)estx)nc  l)ench  alx)ut  500  meters  below  Fletchers  finding, 
Union  Uoimty,  Ark.  It  is  in  e<lge  of  woo^ls  on  east  side  of  field  and  about  40  meters 
south  of  river.  Witnessed  bv  three  triangular  blazed  trees  as  follows:  0.4-nieter  water 
oak  2()S°  4U,  14.5  meters;  0.6-meter  whiU^  oak  271°  30^,  20.5  meters,  and  0.7-meter 
hickory  .*TO°,  17.5  meters.     Elevatitm,  31.8739. 

T.  li.  M.  /5.— Boat  spike  in  r<K)t  of  a  0.6-meter  white  oak  600  meters  east  from 
Kli't(^hei's  Landing,  Union  ( 'ountv,  Ark.,  and  40  meters  east  of  P.  R.  P.  Fletcher. 
Elevation,  32.3128. 

T.  B.  M.  14. — Boat  spike  in  root  of  a  0.9-meter  water  oak,  about  30  meters  from 
left  top  bank  of  Ouachita  Uiver,  ()pjM\«ite  Fletchers  I^anding.  The  tree  has  the  let- 
ters U  S  (;ut  on  it  above  lx»nch.     Elevati<m,  31.2227. 

/*.  A*.  /*.  Fninklin. — PiiHfstone  Ikmu-Ii  250  meters  northwest  of  mouth  of  Franklin 
Bayou,  Unicm  Uounty,  Ark.  It  is  120  meters  southwt»st  of  Ouachita  River,  176  meten 
n<»rth  of  bayou  at  its  nearest  jM>int,  and  on  first  ridgi*  al>ove  the  bayou.  Witnessed 
by  three  triangular  blaze<l  tret^s  as  follows:  0.5-meter  water  oak  14°  46',  6  meters; 
O.'7-iiH^ter  sweet  gum  97°  06',  12  meters,  and  0.7-meter  white  oak  258°  Oy,  4  meten. 
Elevation,  2S.800S. 

T.  B.  M.  S. — r»oat  spike  in  root  of  a  0.7-meter  white  oak,  10  meters  below  P.  R  P. 
Franklin.     Elevation,  2t).1654. 

T.  B.  M.  7. — Boat  sj>ike  in  root  of  a  0.4-meter  water  oak,  600  meters  above  mouth 
of  Franklin  Bavou,  Union  Countv,  Ark.,  and  10  meters  from  right  bank  of  Ouachita 
River.     Elevation,  :^.(WSO. 

/'.  A*.  /*.  /^/'//.//^■/(^— Pipestone  bench  al>out  5.6  kilometers  below  Champajniolle, 
Union  County,  Ark.  Is  <m  south  side  of  Bell's  field  (uncultivated),  and  about  150 
meters  from  west  end.  It  is  about  half  way  Ix^tween  road  leading  to  Ghamnwnolle 
and  a  neighl)orhooil  roa<l,  and  470  meters  from  ri\'e.r  l)ank.     Elevation,  30.82171 

T.  B,  M,  i. — Boat  spike  in  root  of  a  0.3-meter  iiersimmon,  in  valley  about  dO  meten 
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above  Johnsons  Spring,  Union  County,  Ark.,  4  meters  north  of  ravine  and  150 
meters  south  of  Langford's  house.     Elevation,  39.3370. 

P.  R.  P.  ChampagjioUe — Pipestone  bench  at  ChampapioUe  Tending,  Union  County, 
Ark.  It  is  between  forks  of  small  valley  entering  river  immediately  below  store,  about 
150  meters  back  from  river  bank,  and  5  meters  from  foot  of  slope.  Witnessed  by  two 
triangular  blazed  trees,  as  follows:  0.5-meter  black  oak  N.  20°  E.,  4  meters;  0.5-meter 
black  oak  N.  15°  W.,  5  meters.     Elevation,  35.8669. 

P,  R.  P.  Eldorado. — Pipestone  bench  at  Eldorado  Tending,  Union  County,  Ark. 
Is  in  west  corner  of  yard  of  R.  T.  Goodwin  in  prolongation  of  south  wall  of  dwell- 
ing and  7  meters  west  of  west  wall.  Witnessed  by  three  trees,  as  follows:  0.3-meter 
chinaberry  N.  10°  E.,  3  meters;  0.1 -meter  cedar  S.  80°  E.,  8  meters;  0.2-metec 
cedar  S.  10°  W.,  5  meters.     Elevation,  32.9798. 

P.  R.  P.  Smackover. — Pipestone  bench  on  right  bank  of  river,  25  meters  below 
mouth  of  Smackover  Creek,  Union  County,  Ark.,  and  20  meters  from  bank,  and  5 
meters  from  head  of  slash  leading  back  to  swamp.  Witnessed  by  three  blazed 
trees,  as  follows:  0.6-raeter  sweet  gum  196°,  6  meters;  0.9-meter  sweet  gum  86°,  3 
meters;  0.8-meter  sweet  gum  324°,  5  meters.     Elevation,  32.5399. 

P.  R.  P.  LepjKird. — Pipestone  bench  at  Leppards  Camp,  Calhoun  County,- Ark., 
45  meters  back  from  left  bank  of  Ouachita  River.  Is  on  line  with  upstream  side  of 
and  30  meters  back  from  upper  back  corner  of  cabin.  Witnessed  by  four  blazed 
trees,  as  follows:  1-meter  sweet  gum  160°,  3  meters;  0.6-meter  white  oak  258°,  4 
meters;  0.8-meter  sweet  gum  355°,  14  meters;  and  0.4-meter  holly  101°,  10  meters. 
Elevation,  33.7402. 

T.  B.  M.  18a. — Spike  in  root  of  a  0.4-meter  sycamore,  about  40  meters  northwest 
from  P.  A.  P.  Leppard.     Elevation,  32.7019. 

P.  R.  P.  LiUle  Bay. — Pipestone  bench  on  left  top  bank  of  river  and  left  top  bank 
of  Little  Bay  at  mouth  of  Little  Bav,  Calhoun  County,  Ark.  Is  4  meters  back  from 
main  bank.  There  is  a  second  oank  about  40  meters  wide.  Witnessed  by  four 
blazed  trees,  as  follows:  0.5-meter  black  gum  99°,  3  meters;  0.5-meter  sweet  gum 
170°,  3i  meters;  0.4-meter  holly  278°,  11  meters;  and  1.4-meter  black  oak  308°,  17 
meters.     Elevation,  33.7412. 

T.  B.  M.  IS. — Is  inside  of  0.5-meter  holly  about  30  meters  south  of  large  bayou, 
and  about  150  meters  above  bayou  entering  through  right  bank  of  Ouachita  River 
below  Little  Bay,  Calhoun  County,  Ark.     Elevation,  35.2231. 

T.  B.  M.  II. — Is  in  root  of  the  largest  of  a  cluster  of  sweet  gums,  10  meters 
northwest  from  northwest  corner  of  upper  warehouse  at  Newport  Landing,  Ouachita 
County,  Ark.     Elevation,  36.4745. 

P.  R.  P.  Beech  Hill. — Pipestone  bench,  at  foot  of  Beech  Hill,  Ouachita  County, 
Ark.,  about  60  meters  northwest  of  where  hills  meet  the  river  bank,  and  100  meters 
northwest  of  shanty  on  top  of  hill.  Witnessed  by  three  triangular  blazed  trees,  as 
follows:  1.3-meter  black  gum  N.  2J  meters,  0.7-meter  beech  W.  8  meters,  0.9-meter 
beech  SW.  13  meters.     Elevation,  34.5132. 

P.'  R.  P.  Wcdnut  Hill. — Pipestone  bench  25  meters  from  foot  of  Walnut  Hill,  Oua- 
chita County,  Ark.,  25  meters  south  of  right  bank  of  bayou  and  225  meters  west  of 
where  hills  join  river  bank.  Witnessed  by  three  triangular  blazed  trees,  as  follows: 
1.5-meter  tupelo  gum,  5  meters;  0.25-nieter  hackberry,  13  meters,  and  0.25  meter 
elm,  8  meters.      Elevation,  33.6962. 

T.  B.  M.  6. — In  root  of  0.15-meter  lind  tree  about  10  meters  from  right  bank  of 
river  where  Walnut  Hills  join  river  bank  and  10  meters  west  of  large  gum  tree. 
Elevation,  37.8127. 

P.  R.  P.  Frenchport  II. — Pipe-flange  bench  125  meters  back  from  river  bank  at 
Frenchport,  Ouacnita  Countv,  Ark.,  and  100  meters  south  of  old  dwelling.  Is  on 
top  of.  small  knoll  and  midway  between  two  pine  trees  having  triangular  blazes. 
Pine  to  west  of  bench  is  0.9  meter  diameter  and  2  meters  distant;  pine  to  east  of 
bench  is  0.7  meter  diameter  and  2  meters  distant.     Elevation,  43.6692. 

P.  R.  P.  Frenchport  I. — Pipe-flange  bench  150  meters  back  from  river  bank  at 
Frenchport,  Ouachita  County,  Ark.,  1  meter  north  of  north  wall  of  old  dwelling  and 
25  meters  west  of  west  wall;  midway  between  two  large  triangular  blazed  gum  trees, 
first  north  1.2  meters  diameter,  2  meters  distant;  second  south  1  meter  diameter. 
Elevation,  40.9287. 

P.  B.  M.  Elliott. — Pipe-flange  bench  at  southwest  corner  of  north  store  building,  at 
Elliott,  Ouachita  County,  Ark.  Bench  is  in  line  with  west  or  front  wall  of  store, 
and  3  meters  from  south  wall.     Elevation,  83.6131. 

Gauge  B.  M.  A.  (Ewens  1890). — Is  small  cross  cut  in  granite  sill  of  east  door  of 
(ieorge  L.  Ritchie's  store,  north  side  of  Main  street  and  about  75  meters  east  of  St. 
L.  S.-W.  Railway  track  at  Camden,  Ouachita  County,  Ark.  Elevation  by  St.  Ivouis 
Southwestern  Railway  Company,  131.37  feet.     Elevation,  46.8734. 

P.  B.  M.  Camdeii  IV, — Is  cross  cut  on  stone  cap  to  iron  tubular  pier  under  west  end 
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of  north  tniss  of  St.  Louis  Southwestern  Railway  bridjre  over  Ouachita  River,  near 

Canulon,  Ouachita  County,  Ark.     Bench  is  in  line  with  west  edge  of  reet  plate  and 

u  s 

344  niilliniotci-s  north  of  north  wlge.     Bench  is  niarkwl    x.       Elevation,  41.2473. 

B  M 

]\  U.  1\  (amden  III. — Is  a  bench  mark  of  St.  Ixjuis  Southwestern  Railway  at 
Camden,  Ouacrhita  County,  Ark.  Is  top  of  small  pipe  set  vertically  266  meteru  west 
of  bridge  and  10  meters  west  of  track,  and  4  meters  from  foot  of  embankment.  The 
small  ]>ii»e  is  inside  of  a  0.1  meter  pipe  which  reaches  0.25  meter  above  smaller  pipe. 
Elevation,  nS.lHXWJ. 

P.  B.  M.  Otuitlm  U. — Is  cross  cut  on  -south  edpe  of  second  step  from  bottom  of  a 
'ilijrht  of  8  stone  steps  Icadinjr  to  entrance  on  west  side  of  court-house  at  Camden, 
Ouachita  County,  Ark.     Bench  is  0.08  meter  from  south  end  of  steps  and  0.15  meter 
from  west  edge.     Elevation,  (i6.9329. 

P.  11.  P.  <\im(1ni  /.— rii)e-tlanpe  l>ench  in  southwest  comer  of  yard  of  Shilob 
^Methodist  (Church  (colonni),  at  Camden,  Ouachita  ("ounty.  Ark.  Bench  mark  is 
0.5  meter  south  of  fence  of  vard  and  0.7  meter  from  west  fence,  4  meters  north  from 
north  end  of  cotton  shed  oi  Camden  compress,  and  10  meters  east  of  track  to  com- 
pres.*"-.     Elevation,  48.4008. 

/*.  11.  M.  Lester. — Piix^-llanj^e  l>ench  2CX)  meters  east  of  Lester,  Ouachita  Coanty, 

rk.,  and  15  meters  south  of  track.     It  stands  opposite  niilepost  452  in   edge  w 

Tidwell, 

— ' — -I - — ,  - — .'I -.,  and  22 

meters  east  of  east  wall.  Also  1  meter  north  of  south  fence  of  yard,  0.2  meter  east 
of  west  fence.  \Vitness(^l  by  two  trianjjular  blazcnl  trees,  as  follows:  0.3-meter  oak 
>'W.  i\  meters;  and  0.2-meter  white  oak  E.  5-meters.     Elevation,  76.3963. 

/*.  B.  M.  JJttle  Miiwour!. — Is  cross  cut  on  top  of  stone  pier  at  north  end  (left  bank) 
of  St.  I^uis,  Iron  Mountain  and  Southern  liiilway  bridjre  over  the  Little  MisBOuri 
River  and  in  Clark  County,  Ark.     Bench  is  midway  iKjtween  rails  of  track  and  0.1 

met<'r  from  south  edjre  of  ca])stone  of  pier.    On  ed^e  of  capstone  is  a  V  cut  with 

r  s 
vertex  pointinjr  to  bench.     Bench  is  marked   x      Elevation,  56.7146. 

n  M 

J*.  J>.  M.  Wheelen. — IMpe-flan^e  l^nc'h  in  line  with  north  wall  of  depot  at  Wheelen, 
Clark  County,  Ark.,  and  30  meters  ea.^'t  of  e&^t  wall.  Bench  is  30  meters  south  of 
south  wall  of  store  and  1  meter  we^^t  of  wt^st  wall;  is  1  meter  west  of  fence  around 
jrarden  inclosure  just  south  of  store  and  4  meters  north  of  southwest  comer  of  gar« 
den.     Elevation,  8;i.lO(MK 

P.  J».  M.  (hmhm  J  J. — Pipe-tlan^e  l>ench  in  northwest  comer  of  small  park  incloeupe 
immediately  west  of  depot  at  (iurdon,  Clark  County,  Ark.  Is  25  meters  west  of 
west  wall  of  depot  an<l  \\  meters  north  of  north  wall.     Elevation,  rt9.6848. 

/*.  />.  .1/.  (hn-iUui  /.—  ripe-llan^'e  IxMich  in  line  with  w(^t  wall  of  depot  and  20 
metei-s  south  of  south  wall,  and  immediatelv  in  front  of  Hall  Hotel,  at  Gdrdon, 
dark  (\)unty,  Ark.     Elevation,  <)9.88()2. 

/*.  /).  M.  Smithtnn. — I*i]>e-tlanjj:e  bench  at  edjje  ()f  railwav  rijrht  of  way  and  back  of 
milei>ost  42.').  Is  on  ri^ht-hand  side  of  track  jjoinjrtoSmithton,  Clark  Coimty,  Ark., 
and  1.2  kilometers  northeast  of  station.  Bench  is  0.5  meter  from  fence  alon^  right 
of  wav.     Elevation,  <>!).  0446. 

P.  )>.  M.  Curtis. — IMjK'-flanjre  Ixnich  at  intersection  of  line  of  south  wall  of  depot  at 
Curtis,  Clark  County,  Ark.,  with  front  line  of  stores  standing  northwest  of  aepot 
Bench  is  25  meters  west  of  west  wall  of  dei)ot  and  15  meters  south  of  south  wall  of 
nearest  store  to  north.     Elevation,  62.6038. 

/*.  //.  M.  (inm  SpriiHjs. — PiiH.»-6ange  bench  near  corner  of  St.  Loiiif»,  Iron  Moun- 
tain and  Southern  Railway  section  houSe  at  (ium  Springs  Station,  Clark  County,  Aii. 
r>en('h  is  in  line  with  west  wall  of  main  part  of  house,  and  also  in  line  with'  south 
wall  of  '•  !.".     Elevation,  71.3821. 

A*.  IL  />.  M.  7.T.S7.  -A  bench  of  the  St.  I^uis,  Iron  Mountain  and  Southern  Rail- 
wav. Is  a  s])iki'  in  eleventh  telegraph  jx)le  south  of  milepost  411.  Elevation, 
61.0727. 

/'.  />.  }f.  Arhifhlphia  JI. — Pipe-flange  lx»nch  on  j>ine  knoll  northwest  of  St.  Louis, 
Iron  Mountain  and  Southern  dei>ot  at  Arkadeli)hia,  Clark  Countv,  Ark.  Bench  is 
15  metei-s  northeast  of  Maddox  street  and  40  meters  from  foot  of  hill,  measured  alonff 
street.  Witnessed  by  thret^  triangular  blaze<l  trees,  as  follows:  0.8-meter  pine  K.  2i5 
meters;  0.7-meter  pine  SW.  2. 1-meters,  and  0.7  meter  pine  XW.  1.9  meters.  K]e\*a- 
tion,  72.0815. 

P.  11.  M.  Arhtflelphid  I. — Is  a  cross  cut  on  top  of  section  of  iron  rail  at  west  comer 
of  small  in(*losun'  innne<liately  northeast  of  St.  Loui.s,  Iron  Mountain  and  Southern 
depot  at  Arkadelphia,  Clark  County,  Ark.    Top  of  mil  project**  0.1  meter  above 
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ground,  and  lower  end  is  pien;ed  by  two  bolts,  which  are  embedded  in  cement. 
Elevation,  63.5888. 

(iduge  B.  M.  B.  (Ewens). — Is  nail  in  running  root  of  large  gum,  alx)ut  20  meters 
l>ack  of  middle  section  of  gauge  and  immediately  below  small  ravine  running  past 
the  section.  The  root  has  letter  ''B  "  marked  on  a  small  blaze  and  0.2  meter  back 
of  bench.     Elevation,  62.9349. 

P.  B.  M.  Oivadiifa  River. — Is  cross  c^nt  on  top  of  pedestal  stone  at  downstream  end 
of  pier  and  right  bank  end  of  8t.  Ix)uis,  Iron  Mountain  and  Southern  Railway  bridge 
over  Ouachita  River  at  Arka<lelphia,  Clark  County,  Ark.  Bench  is  0.04  met«r 
northwest  of  northwest  edge  of  footplate  of  truss  and  0.12  meter  from  northeast 
edge.     Elevation,  6t5.5903. 

P.  B.  M.  Daleinlle. — Is  at  north  corner  of  chimney  at  northwest  side  of  office  build- 
ing of  Arkadelphia  Luml^r  Company  at  Daleville,  Clark  County,  Ark.,  and  is  cross 
cut  on  second  footing  course  from  top  at  base  of  chimney.  Building  is  50  meters 
northeast  of  depot  and  0.8  kilometer  north  of  Ouachita  River.     Elevation,  63.1867. 

P.  B.  M.Donaldson. — Is  cross  cut  on  top  of  section  of  iron  rail  near  southeast  cor- 
ner of  depot  at  Donaldson,  Hot  Spring  County,  Ark.  Bench  is  in  line  with  south 
wall  of  depot  and  2.5  meters  from  east  wall.     Elevation,  75.8118. 

P.  B.  M.  Malvern. — Is  bottom  of  square  recess  cut  in  north  end  of  stone  sill  to  door 
at  southeast  corner  of  roundhouse  at  Malvern,  Hot  Spring  County,  Ark.  Round- 
house stands  about  200  meters  west  of  St.  Ix)uis,  Iron  Mountain  and  Southern  Rail- 
way depot  and  100  meters  north  of  St.  Louis,  Iron  Mountain  and  Southern  track, 

u  s 
and  is  the  property  of  the  Malvern  and  Hot  Springs  Railway.     Marked     D     Eleva- 
tion, 88.7035. 

P.  B.  M.  Traskirood. — Is  cross  cut  on  top  of  section  of  iron  rail  at  northeast  corner 
of  wooded  lot  in  front  of  (t.  W.  Winter's  hotel  at  Traskwood,  Saline  County,  Ark. 
Bench  is  about  60  meters  south  of  track  and  opposite  west  end  of  depot.  Elevation, 
95.1693. 

P.  B.  M.  Scdme  River. — Is  cross  cut  on  top  of  stone  pedestal  block  at  north  end  of 
west  abutment  of  St.  Louis,  Iron  Mountain  and  Southern  Railway  bridge  over  Saline 
River  and  in  Saline  County,  Ark.  Bench  mark  is  0.012  meter  east  of  footplate  of 
truss,  in  prolongation  of  south  side.     Elevation,  92.2498. 

P.  B.  M.  Benton. — Is  cross  cut  on  top  of  section  of  iron  rail  at  northwest  corner  of 
small  garden  inclosure  just  east  of  depot  at  Benton,  Saline  County,  Ark.  Bench  is  3 
meters  east  of  east  wall  of  depot  and  3  meters  north  of  north  wall.    Elevation,  97. 1382. 

P.  B.  M.Alexander. — Is  cross  cut  on  top  of  section  of  iron  rail  at  southest  corner  of 
small  garden  inclosure  just  west  of  depot  at  Alexander,  Pula.ski  County,  Ark.  Bench 
is  3  meters  west  of  west  wall  of  depot  and  2.5  meters  south  of  south  wall.  Elevation, 
105.6350. 

P.  B.  M.  Mahlevale. — Is  cross  cut  on  top  of  iron  casting  at  east  side  of  inclosure 
around  the  public  well  at  Mahlevale,  Pulaski  County,  Ark.  It  is  80  meters  east  of 
St.  Louis,  Iron  Mountain  and  Southern  Railway  depot  and  25  meters  south  of  track. 
Witnessed  by  three  triangular  blazed  trees,  as  follows:  0.3-meter  sweet  gum  N.  2 
meters,  0.4-meter  blac-k  oak  8.  2  meters,  and  0.6-meter  pine  W.  8  meters.  Eleva- 
tion, 100.6988. 

P.  B.  M.  Ensign. — Is  cross  cut  on  top  of  iron  rail  at  east  fence  of  yard  around  sec- 
tion house  at  Ensign,  Pulaski  ( /ounty,  Ark.  Is  10  meters  east  of  east  wall  of  house 
and  in  line  with  west  wall.     lOlevation,  95.5912. 

T.  B.  M.  ii.— Nail  in  root  of  an  oak  20  meters  north  of  track  and  30  meters  west  of 
railway  secti<m  house  at  Ensign,  Pulaski  Countv,  Ark.     Elevation,  95.2697. 

A'.  R.  B.  M.  Lmo.—\i^  spike  in  milepost  351.'    Elevation,  96.2656. 

T.  B.  M.  -^.— Is  nail  in  root  of  a  pine  50  meters  north  of  track  at  west  side  of  wagon 
road  at  first  siding  west  of  Little  Rock,  Pulaski  County,  Ark.     Elevation,  100.0487. 

T.  B.  J/.^^— Is  head  of  railroad  spike  driven  horizontally  in  retaining  wall  just  north 
of  St.  Ixiuis,  Iron  Mountain  and  Southern  Railway  depot  at  Little  Rock,  Pulaski 
County,  Ark.  Spike  is  at  corner  of  wall  adjoining  depot,  about  0.5  meter  above 
railway  platform  and  projects  0.02  meter  from  wall.     Elevation,  86.3140. 

(\  and  a.  S.  P.  B.  M.  I.  (or  .?).  — At  Little  Rock,  Pulaski  County,  Ark.  Is  the 
bottom  of  a  square  cut  in  the  stone  door  sill  of  the  middte  door,  at  the  west  end  of 
it,  of  the  brick  building  occupie^l  by  Whittemore  &  (Jordon,  pork  brokers,  at  the  foot 
of  Conmierce  street,  on  the  bank  of  the  Arkansa'^  River.  C.  and  G.  S.  Survey  eleva- 
tion, 80.3434  meters.  Gulf  level.     Elevation,  86.5377. 

a  and  G.  S.  P.  B.  M.  O.— At  Little  Rock,  Pulaski  County,  Ark.  Bottom  of  a 
square  cut  in  a  6-inch  granite  post  set  near  the  main  entrance  of  the  State  capitol. 
This  post  is  about  29J  inches  south  and  about  33i  inches  w  est  of  the  southwest  cor- 
ner of  the  stone  porch.  C.  <»nd  G.  Survey  elevation,  87.7888  meters,  Gulf  leveL 
Elevation,  93.9820. 

ENG  1902 93 
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r.  and  G.  S.  P.  B.  M.  A. —AX  Little  R<Kk,  Ihilaski  County,  Ark.  The  center  of 
cnss  in  granite  siilM*tnictiin'  of  tlio  east  face  of  the  United  StateB  cuatooihoiise  and 
I>(»^t-<)llit!o.  It  i.s  U^iieath  the  watt-r-table  course  of  niawnn',  and  its  center  is  aboat 
]o{  iiulie-s  north  and  ahout  5J  inches  alK)ve  the  upjwr  corner  of  the  north  line  of 
tlic  basement  window  nearest  to  Second  strwt.  C.  and  G.  S.  elevation,  91.0772 
nn»tci*s,  <Julf  level.     Klevation,  V)7.2720. 


(iulf  I'.'vel.     Elevation.  9H.8(i98. 

/>.  ^f.  Wfiltfrmori'. — A  ])ench  of  loi'al  engineers.  Is  top  of  water  table  at  eoutheart 
corner  of  Wliitteniore  and  (iordon  Building.  It  is  10  meters  east  of  C.  and  G  S  P 
15.  M.  I.  (or  8).     Klevation,  86.5257. 

/»*.  M.  Ahrrt. — A  high-water  mark  of  1866.  Is  cross  cut  on  northeast  comer  of 
Wliitteniore  and  Gordon  Buililing,  at  Little  Rock,  Ihilaski  County,  Ark.,  on  eaf^wall 
and  0. 1  meter  north  of  Merrill's  gauge.  Mark  is  1.89  meters  above  projecting  rtone 
at  bottom  of  wall  usc^l  by  AlK»rt  as  a  l^encli  mark  (1867).     Elevation,  81.3234. 

li.  }f.  MerriU. — Was  toj)  of  sill  to  window  in  east  wall  of  basement  of  Whitteniore 
and  (xonlon  Building,  foot  of  Commerce  street.  Little  Rock,  Pulaski  Countv,  Ark. 
Window  was  8  meters  from  northeast  corner  of  store.  The  window  is  now  filled 
with  stonework  and  the  sill  taken  out.  In  connecting  allowance  was  made  for  a 
()-inch  sill.    The  point  ustnl  is  not  more  than  0.1  meter  in  error.    Elevation,  S4.1d98. 

S.  S.  (iauge  B.  M. — Is  the  highest  point  of  a  2-inch  iron  rod  set  solidlv  in  the 
"Little  R<M'k"  alxnit  80  meters  east  of  south  end  of  railroad  bridge  at  Little  Rock, 
Pulaski  Countv,  Ark.  Rod  is  2.5  meters  south  of  S.  8.  inclined  gauge.  Clevation! 
82.022**. 

ti.  M.  stntf'.houit*'  .v/^'/w. — (>n  northwest  corner  of  lowest  step  to  middle  south  entianee 
to  ^^tatehouse  at  Little  Rock,  Pulaski  Countv,  Ark.     Elevation,  93.9643. 

/>.  M.  cormr  }fnin  ami  Mnrkhnm  sfrMs. — ts  top  of  curbing  at  southwest  comer  of 
Main  and  Markham  strw^ts  (prol)ably  disturbed).     Elevation,  93.2540. 

(ininjc  B.  M.  A.  [KtretiH). — Is  horizontal  si<le  of  a  triangle  cut  on  west  portion  of 
upstream  cylinder  of  first  pier  from  right  Iwink  of  Baring  Cross  Railway  bridge.     le 
about  6  feet  below  second  nut  (from  top  of  })ier)  on  side  of  cvlinder.     Klevation 
79.9887. 

B.  M.  J.  (Eurns,  1887). — Is  top  of  thinl  nut  (counting  down)  on  west  part  of 
upstream  cylinder  of  first  jjier  from  right  bank  of  Baring  Cross  Railway  oridge. 
Is  vertii^lly  under  giuige  B.  M.  A.     Elevation,  78.1680. 

N(i.  fi  ( (itnuje  B.  M.). — Is  l>ottom  surface  of  inm  <'vlin<ler  cap  of  downstream  cylin- 
der of  third  pier  from  right  bank  of  Baring  Cross  Railway  bridge.    Elevation,  86.^618. 

MONROE  TO   MOITH   OF   BLACK    RIVER,    LA. 

P.  B.  J/.  37. — See  descriptions,  Monroe,  I^.,  to  Little  Rock,  Ark.,  p.  1468. 

P.  B.  M.  J8. — Pipestone  bench  in  northw(*st  comer  of  vard  of  T.  C.  McLain,  West 
Monroe,  Ouachita  Parish,  1^.,  «t  southwest  comer  of  Cotton  and  Natchitoches 
streets,  l^nch  is  9.2  meters  east  of  center  lin(»  of  Mi^I^ain^s  house  and  10  meten 
north  of  north  face  of  l)rick  chimney  at  eas*  side  of  houst>.     Elevation,  29.2147. 

/*.  B.  M.  :2G. — Is  an  arrow-cross  ( H — >)  cut  in  granite  capstone  of  (concrete  pier, 
with  shei^t-iron  casing,  at  north  side  of  west  pier  of  Vicksburg,  Shreveport  and 
Pacific  Railwav  bridge  over  Ouachita  River  at  Monroe,  Ouachita  Parish,  La.  Ele- 
vation, 80.8:^78. 

]\  B.  M.  J5. — See  descriptions,  Monroe,  Tji.,  to  Little  Rock,  Ark.,  p.  1468. 

P.  B.  M.  34. — Sw  descriptions,  Monroe,  La.,  to  Little  R<H'k,  Ark.,  p.  1468. 

B.  }f.  C.  (Burrours^  lS8.i). — Is  on  south  si(le  of  stone  cap  of  south  tube  in  west 
abutment  ot  railroad  bridge  at  Monroe,  Ouachita  Parish,  La.  Point  not  marked. 
Burrowes's  elevation,  50.1()9  feet.     Elevation,  80.8355. 

B.  ^f.  J).  (Bvrroura,  7SS.1). — On  north  (or  west?)  side  of  stone  cap  of  north  tulie  of 
east  abutment  of  railroad  bridge  at  Monroe,  Ouachita  Parish,  La.  Point  not  market). 
Elevation,  80.6821. 

T.  B.  M.  103.— \»  nail  in  root  of  0.5-meter  box  elder,  18  meters  from  left  Iwnkof 
river,  7  meters  from  center  of  road,  and  13  meters  wt»st  of  J.  T  MasonV  residence. 
Elevation,  29.6942. 

T.  B.  M.  10S.—\^  nail  in  root  of  a  0.6-meter  sycamore,  25  meters  in  front  of  Chaff 
plantation  residence.  Tree  stands  al)out  6  meters  from  wagon  road  on  west  side. 
Elevation,  30.5343. 

T.  B.  M.  lOn. — Ts  nail  in  rfM)t  of  a  0.r>-meter  cataljni,  2.'>  meters  east  fmni  levee,  4 
meters  east  from  center  of  road,  350  meters  southwest  from  railroad  water  tank,  60 
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meters  northwest  from  old  cabin,  and   150  meters  west  of  railroad.     Elevation, 
28.0010. 

T.  B.  M.  110. — Is  small  boat  spike  in  root  of  a  0.8-meter  gum,  25  meters  west  from 
warehouse,  which  is  48  meters  north  of  store  at  Ix>gtown,  Ouachita  Parish,  La.  Tree 
stands  on  first  bank  on  east  side  of  river,  6  meters  west  of  road,  and  has  the  letters 
*MT  R  "  cut  on  tree  above  bench.     Elevation,  28.413,3. 

/'.  B.  M.  9= P.  li.  V.  Logtowti. — Pipestone  bench  at  liOgtown,  Ouac^hita  Parish, 
La.  1h  in  south  corner  of  R.  M.  Filhiol's  field,  23  meters  from  main  bank  and  70 
meters  Innn  .second  bank  of  river,  16  meters  west  from  west  corner  of  store  and  3 
meters  west  of  warehouse.     Elevation,  27.8460. 

T.  B.  M.  111. — Is  small  boat  spike  in  root  of  a  0.8-meter  mulberry,  9  meters  east 
of  east  bank  of  river,  6  meters  west  of  front  fence  of  yard  around  residence  of 
Joseph  Bres,  and  60  meters  from  southwest  corner  of  resiaence.     Elevation,  28.4346. 

T.  B.  M.  lis. — Is  small  boat  spike  in  root  of  a  1-meter  chinaberry,  on  edce  of  east 
bank  of  river,  6  meters  west  of  center  of  road,  22  meters  northwest  of  Charles  John- 
son's cabin,  and  5  meters  south  of  colored  church.     Elevation,  28.7429. 

T.  B.  M.  114. — Is  small  boat  spike  in  root  of  a  0.8-meter  box  elder,  126  meters 
southwest  from  Mrs.  Faulk's  resiaence.  Tree  is  on  first  bank  of  river  and  12  meters 
west  of  road.     Elevation,  28.6288. 

T.  B.  M.  119. — Is  small  boat  spike  in  root  of  a  2-meter  water  oak,  19  meters  south 
of  Blankston  P.  0.,  Caldwell  Parish,  La.,  29  meters  southwest  of  warehouse  and  6 
meters  north  of  levee.     P^levation,  27.1546. 

P.  B.  M.  10=  P.  II.  P.  Blanksloj}. — Pipestone  bench  at  Blankston,  (.aldwell  Parish, 
IjS,.  Is  at  southwest  corner  of  yard  around  I.  A.  Davis's  residence,  1  meter  from  fence 
and  0.75  meter  from  post-office  building,  38  meters  from  center  of  levee,  and  75 
meters  from  southwest  corner  of  dwelling.     Elevation,  25.7658. 

T.  B.  M.  1^1. — Is  a  small  boat  spike  in  root  of  a  0.8-meter  catalpa,  20  meters  from 
east  bank  of  river,  20  meters  southeast  of  comer  of  cabin  occupied  by  S.  Y.  Ellis, 
and  8  meters  west  from  road.     Elevation,  28.1488. 

B.  yf.  SO  B  {187S). — On  c.italpa,  24  inc^hes  diameter,  in  front  of  house  at  Sinope 
landing,  Caldwell  Parish,  I^a.    It  is  20  meters  from  bank  of  river.    Elevation,  28.4700. 

T.  B.  yf.  125. — Is  cross  cut  on  top  of  marble  stone,  0.12  meter  sauare,  on  dividing 
line  between  Call  and  Faulkner  places.  It  is  5  meters  south  01  road,  100  meters 
from  left  bank  of  river,  and  130  meters  southwest  from  Orange  Call's  dwelling. 
Elevation,  27.7891. 

T.  B.  M.  ii7. — Is  small  l)oat  spike  in  root  of  a  1  meter  sweet  gum,  36  meters  south- 
west from  center  line  of  road,  10  meters  east  from  railroad,  and  100  meters  southeast 
from  southeast  corner  of  Riverton  Station,  Caldwell  Parish,  La.     Elevation,  26.6982. 

T.  B.  yf.  las. — Is  small  lx)at  spike  in  root  of  a  0.5  meter  elm,  10  meters  east  from 
center  of  railroad  track,  25  meters  we^t  from  vacant  cabin,  150  meters  north  from 
north  end  of  trestle,  and  50  meters  east  from  east  bank  of  Smith  Lake,  Caldwell 
Parish,  La.     Tree  has  the  letters  U  S  cut  on  it  a})Ove  bench.     P^levation,  26.6812. 

1\  B.  M.  11. — Pipestone  be^ich  about  1,750  meters  l)elow  Riverton  Station,  Cald- 
well Parish,  La.  It  is  22  meters  from  center  of  railroad,  50  meters  from  Smith  I^ke, 
300  meters  from  end  of  trestle  approach  to  drawbridge,  and  23  meters  from  comer 
of  old  cabin  in  field  belonging  to  Mrs.  Ruttland.     Elevation,  25.4271. 

Railway  B.  yf. — Is  nail  in  root  of  a  0.4-meter  mulberry,  30  meters  from  railroad 
track,  and  60  meters  from  Smith  Lake,  Caldwell  Parish,  La.  It  is  near  al)andoned 
cabin  on  Mrs.  Ruttland's  place  and  about  250  meters  from  end  of  trestle  approach  to 
drawbridge  over  Ouachita  River.  The  figures  72.16  were  found  written  al)ove  bench 
on  tree.     Elevation,  26.5186. 

Gauge  B.  yf.  B. — Is  a  crosscut  on  top  of  lower  of  first  two  piers  from  Riverton 
shore.  Is  on  east  side  of  east  pier  of  north  end  of  drawbridge  over  Ouachita  River. 
Elevation,  29.5912. 

T.  B.  y(.  1£8A. — Is  a  small  boat  spike  in  root  of  a  0.5-meter  water  oak,  70  meters 
north  from  left  bank  of  river,  40  meters  west  from  ('enter  line  of  trestle,  and  100 
meters  northwest  from  north  end  of  north  span  of  bridge.     Elevation,  25.1080. 

(ktuge  /)'.  yf.  A. — Is  chisel  mark  cut  in  upper  edge  of  lowest  piece  of  sheet-iron 
casing  of  west  pier  at  north  end  of  drawbridge  across  Ouachita  River,  near  Riverton, 
Caldwell  Parish,  La.     Elevation,  23.3299. 

T.  /:?.  yf.  ISl. — Is  small  boat  spike  in  root  of  a  1.5-meter  water  oak,  which  is  in 
middle  of  cluster  of  trees  on  bank  of  Horseshoe  Lake,  Caldwell  Parish,  I^.,  5  meters 
from  center  line  of  road,  40  meters  northwest  of  N.  M.  Davis's  dwelling,  and  30 
meters  north  of  blacksmith  shop  which  stands  on  bank  of  lake.     Elevation,  26.5258. 

7'.  B.  yf.  133. — Is  small  boat  spike  in  root  of  a  0.8-meter  sweet  gum  on  north  edge 
of  road,  40  meters  east  from  left  bank  of  Ouachita  River,  33  meters  from  center  of 
crossroad  and  75  meters  southeast  from  Jacks  Landing,  Caldwell  Parish,  La.  Elevar 
tion,  26.1923. 
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T.  B.  3/.  l,33o. — Is  small  y)oat  spike  in  root  of  1-meter  water  oak,  opposite  Columbia, 
Caldwell  Parish,  I^.,  28  meters  back  from  river  bank,  13  meters  south  of  center  of 
road,  and  75  meters  northwest  from  ferry  landing.     Elevation,  25.6899. 

/'.  B,  M.  12. — Pipestone  bench  at  Columbia,  CaMwell  Parish,  La.  Is  in  north- 
west corner  of  courthouse  yard,  at  corner  of  Wall  and  Main  street*'.  It  is  '^1  meters 
from  northwest  corner  of  "jury  room.''     Elevation,  24.8784. 

T.  B.  }f.  y.^v'.— Probably  disturl)ed. 

T.  B.  M,  1S5. — Is  iron  )>olt  in  root  of  a  1-meter  jHican,  95  meters  north  of  Bellevue 
Landing,  Caldwell  Parish,  l>a.,  3  meters  east  from  center  of  road,  and  74  meters  west 
from  Dick  Dawfelt's  dw(41ing.     Elevation,  26.0758. 

T.  B.  M.  137. — Is  small- boat  spike  in  root  of  a  1-meter  elm,  800  meters  east  from 
left  bank  of  river,  150  meters  east  from  west  edge  of  wocxls,  801)  meters  from  Henri 
etta  I^anding,  Caldwell  Parish,  I>a.     Tree  stands  on  south  side  of  road  to  Harrison- 
burg and  has  the  letters  IT  S  cut  on  it  above  bench.     Elevation,  24.3640. 

T.  B.  M.  138, — Is  small  boat  spike  in  root  of  a  0.15-meter  red  oak,  4  meters  east  of 
road,  170  meti'rs  south  from  edge  of  woo<ls.  The  tree  has  the  letters  U  S  cut  on  it 
above  bench.     Elevation,  25.2298. 

T.  B.  M.  140. — Is  small  boat  spike  in  root  of  a  1-meter  sweet  gum,  76  meters  east 
from  southeast  corner  of  James's  place,  100  meters  from  left  bank  of  river,  10  meters 
north  of  road.     The  letters  U  S  are  cut  on  tree  above  bench.     Elevation,  25.1361. 

T.  B.  M.  141.—l»  small  boat  spike  in  root  of  a  1 -meter  elm,  4  meters  east  of  road, 
on  edge  of  bank  of  Long  Lake,  70  meters  southeast  from  cabin  on  Hays's  place.  The 
letters  U  S  are  cut  on  tree  above  J)ench.     Elevation,  25.0499. 

T.  B.  M.  142. — Is  small  boat  H|)ike  in  root  of  a  1 -meter  oak  stump  on  east  bank  of 
Long  I^ke,  on  west  edge  of  road,  25  meters  northwest  from  (jorner  of  cabin  which  is 
on  Ruttland  place.     Elevation,  25.5243. 

P.  R.  P.  Gih»ou. — Pii>e-flange  l)ench  at  (libsons  landing,  Caldwell  Parish,  I^a. 
Is  in  northwest  corner  of  J.  W.  Price's  yard,  on  west  ]>ank  of  Ouachita  River,  10 
meters  north  of  north  wall  of  house  and  5  meters  west  of  west  wall.  Reference  tree 
is  0.9-meter  elm  3  meters  east  of  l)ench.     Elevation,  24.8514. 

T.  B.  .\f.  14*3. — Is  small  Ixiat  spike  in  root  of  a  1.2-meter  re<l  oak  15  meters  east  of 
left  bank  of  river,  25  meters  west  of  road,  150  meters  south  of  Ix)ng  Lake,  and  100 
meters  south  of  Ix)ng  Lake  Landing,  Caldwell  Parish,  La.  The  tree  has  the  letters 
U  S  cut  on  it  al)ove  l3ench.     Elevation,  24.8769. 

P.  B.  }[.  I3=P.  R.  P.  Kimj. — Pipestone  IxMich  at  (>)les  landing,  Caldwell  Parish, 
La.  It  is  in  southwest  corner  of  field  belonging  to  V.  Thompson.  Is  16  meters  east 
of  Wade  Bavou,  20  meters  north  of  east  ])ank  of  river,  and  4  meters  east  of  road. 
p:ievation,  24.6425. 

T.  B.  M.  140. — Is  small  lH)at  spike  in  root  of  a  1.3-meter  pin  oak,  6  meters  west 
from  fence  on  west  side  of  (X  C.  Myer's  i)lace,  20  meters  east  from  road,  and  800 
meters  south  from  dwelling.  The  letters  V  S  are  cut  on  tree  above  l)ench.  Eleva- 
tion, 24.4983. 

T.  B.  M.  151. — Is  lOd  nail  in  root  of  a  1.5-meter  i)in  oak,  25  meters  east  from  left 
bank  of  river,  on  left  side  of  road  and  20  meters  northeast  of  Indian  mound  on  left 
bank  of  river.     Elevation,  24.9027. 

P.  B.  M.  14= P-  R'  P'  (hftiitf/hfim. — Pipestone  bench  at  Cottingham  Landing, 
Caldwell  Parish,  La.  It  is  300  meters  northwest  of  ea.^t  l>ank  of  river  and  22  meters 
west  of  road.  It  is  on  top  of  ridge  and  8  meters  from  sloping  bank  leading  into 
adjacent  swamp.     Elevation,  23.8174. 

T.  B.  }[.  62. — Is  nail  in  root  of  a  l-iiiet<*r  water  oak,  116  meters  north  of  Bayou 
Dan  and  100  meters  west  of  river.  Tree  has  the  letters  U  S  cut  on  it  alx)ve  Ixjnch. 
Elevation,  23.5726. 

//.  iV.  B. — At  Danville,  Cal<lw(»ll  Parish,  I^a.  Is  top  of  gas  pipe  driven  in  ground 
in  northwest  corner  of  horse  lot  adjoining  Baughman's  residenc^e,  80  meters  w(»st  of 
right  bank  of  river  and  85  meters  south  of  right  bank  of  Bavou  I>an.  Elevation, 
24.53r)3. 

T.  B.  M.  (U. — Is  nail  in  root  of  a  ().5-meter  pecan,  90  jneters  north  of  Baughman's 
residence,  60  meters  from  right  bank  of  river,  and  20  meters  south  of  right  bank  of 
Bavou  Dan.     Elevation,  23.9722. 

tl  B.  M.  58. — Is  nail  in  root  of  sweet  gum  on  inige  of  north  bank  of  Peters  Bayou 
and  al)out  300  meters  from  mouth  of  bayou.     Elevation,  23.4058. 

B.  M.  A. — Is  on  property  of  P.  H.  Carter,  between  H.  T.  Young  and  sawmill 
landings.  Is  about  100  meters  from  bank  of  river  and  2.3  meters  inside  of  field  from 
fence.     Elevation,  24.4474. 

T.  B.  M.  54. — Is  nail  in  root  of  1.2-meter  white  oak,  20  meters  west  of  bank  of 
Big  Lake,  Caldwell  Parish,  I^.,  and  130  meters  soutli  of  Indian  mound.  Tree  has 
the  letters  U  S  cut  on  it  above  bench.     Elevation,  25.1563. 

P,  B.  if.  8= P.  R.  P,  Stqford,^At  Stafford,  Catahoula  Parish,  La.    Is  top  of  head  of 
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copper  bolt  leaded  in  stone  56  by  40  centimeters,  with  usual  pipe  on  top.  Is  70  meters 
west  of  west  bank  of  river,  30  meters  southwest  of  southwest  comer  of  Stafford's 
house,  and  opposite  mouth  of  B<*?uf  River.     Elevation,  23.3622. 

T.  B.  M.  40, — Is  nail  in  root  of  a  1 -meter  elm,  25  meters  east  of  Stafford's  residence 
and  8  meters  west  of  west  bank  of  river.     Elevation,  23.9505. 

B.  M.  39  B.  {lS7,i).—\Vaa  in  elm  opi)osite  store  at  mouth  of  Bopuf  River  near  Staf- 
ford's house.  Tree  has  caved  into  river,  but  root  taken  was  r(K)t  to  original  trc^e  and 
will  not  vary  6  inches  from  height  of  l)ench.     Elevation,  23.7725. 

P.  B.  M.  7=  P.  R.  P.  CaiahouUi. — Pii>estone  U^ich  at  Catahoula  Shoals,  Catahoula 
Parish,  La.  Is  12  meters  back  from  west  bank  of  river  in  grove  of  wnall  pines,  and 
25  meters  from  remains  of  old  cabin  in  abandontrd  field.     Elevation,  23.6142. 

T.  B.  M.  H. — Is  cross  cut  in  top  of  northeast  comer  of  stone  0.8  by  0.4  by  0.8 
meter  on  west  bank  of  river,  7  njeters  northeast  from  corner  of  fence,  in  front  of 
Harrisonburg,  Catahoula  Parish,  I^.     Klevation,  24.5612. 

B.  M.  V,  {1858). — At  Harrisonburg,  Catahoula  Parish,  I^.  Is  a  bench  of  the 
Delta  survey.  Is  a  V  mark  on  first  brick  above  i)rojecting  course  of  brick  almost 
level  with  surface  of  ground  on  east  face  of  northeast  corner  of  clerk's  office  in  court- 
house yard.     Delta  survey  elevation,  157.50  feet.     Elevation,  26.7185. 

P.  B.  M.  6. — At  Harrisonburg,  Catahoula  Parish,  Ijx.  Is  center  of  cross  cut  on 
head  of  copper  bolt  leade<l  in  upper  edge  of  stvoncl  course  of  brick,  14  centimeters 
above  stone  foundation  on  west  side  and  34  centimett^rs  from  southwest  comer  of 
Catahoula  Parish  jail.  Is  on  second  brick  from  comer,  and  the  letters  U  S  cut  in 
brick.     Elevation,  30.2843. 

T.  B.  M.  40. — Is  nail  in  root  of  a  1-meter  pecan  in  back,  vard  of  Mrs.  H.  A.  Segrist's 
proj>erty  in  Harrisonburg,  Catahoula  Parish,  I^.     Elevation,  28.6312. 

T.  B.  M.  38. — Is  nail  in  root  of  a  1.4-meter  live  oak  on  edge  of  road,  30  meters 
southeast  from  Hugh's  dwelling  and  40  meters  north  of  Bushley  Bavou.  Elevation, 
24.4086. 

T.  B.  M.  34. — Is  nail  in  root  of  a  0.3-metcr  black  locust,  7  meters  west  of  road  on 
Clew  place  and  400  meters  southeast  from  dwelling  on  Kirby's  place.  Elevation, 
24.6907. 

T.  B.  M.  29. — Is  nail  in  root  of  pecan,  71  meters  northwest  of  river  and  35  meters 
southwest  of  Mrs.  Calvert's  residence  on  Gillespie  pla<!e.     Elevation,  23.8614. 

P.  B.  M.  6. — Pipestone  bench  at  Trinity,  Catahoula  Parish,  I^.  Is  on  property 
of  Guss  estate,  immediately  back  of  kitchen  back  of  house,  0.6  meter  from  west  fence 
and  10  meters  from  south  fence.     Elevation,  22.5261. 

T.  B.  M.  28. — Is  nail  in  root  of  honey  lo<*U8t  18  meters  north  of  Crook's  store  on 
the  bank  at  the  mouth  of  Little  River,  and  15  meters  south  of  the  Guss  residence  in 
Trinity,  Catahoula  Parish,  La.     Elevation,  22.6147. 

P.  li.  M.  4' — Pii>estone  lx;nch  at  Jonesville,  Catahoula  Parish,  La.  Is  in  north- 
east comer  of  lot  of  Dr.  Baker  and  adjoining  his  drug  store,  and  23  meters  from 
comer  of  streets.     Elevation,  22.6462. 

T.  H.  }f.  27. — Is  nail  in  root  of  ]x?can,  41  meters  from  trai*k,  on  bank  of  Black 
River,  and  30  meters  northeast  from  northeast  corner  of  station  platform.  Elevation, 
22.6883. 

P.  B.  M.  S. — Pipestone  bench  at  Black  River  Station,  Concordia  Parish,  I^.  Is 
35  meterH  east  of  left  bank  of  Black  River,  op|K3site  mouth  of  Little  River,  25  meters 
from  railway  track  an<l  65  meters  from  depot  platform.     Elevation,  21.7867. 

T.  B.  M.  ). — Is  spike  in  root  of  1.5-meter  oak,  16  meters  east  of  leveo  on  oast  side 
of  Boatner  place,  8  meters  east  of  road,  200  meters  west  of  west  l>ank  of  Black  River, 
and  200  meters  northeast  from  plantation  residen<*e.  The  letters  U.  S.  are  cut  on 
tree  alx)ve  bench.     Elevation,  22.8679. 

T.  B.  M.  2. — Is  spike  in  root  of  a  1.5-meter  oak  on  east  edge  of  road,  8  meters 
east  of  levee,  150  meters  west  from  west  bank  of  river,  247  meters  south  from  old 
store,  which  is  10  meters  west  from  levee  and  1  kilometer  below  Boatner's  plantation 
store.     Elevation,  23.1997. 

T.  B.  M.  3. — Is  spike  in  root  of  a  0.5-meter  pecan,  15  meters  west  of  levee,  100 
meters  southwest  from  Mays  Landing,  75  meters  w^est  from  river,  and  100  meters 
southwest  from  agent's  house  on  Spencer's  place.     Elevation,  23.2360. 

T.  I>.  M.  4. — Is  a  spike  in  root  01  a  1-meter  sycamore,  8  meters  west  from  river,  on 
top  of  levee,  8  meters  east  of  road,  100  meters  northeast  from  Nathan  Calhoun's 
residence,  and  150  meters  south  from  Cribbs  Bayou.     Elevation,  23.8268. 

J*.  B.  M.  5a=P.  R.  P.  Jones. — Pipe-flange  bench  at  head  of  Jones  Bayou,  Catahoula 
Parish,  La.  Is  on  south  bank  of  Jones  Bayou  and  east  side  of  public  road  on  Nicholia 
place.     Elevation,  24.1413. 

T.  B.  M.  6. — Is  spike  in  root  of  a  1 -meter  sycamore,  20  meters  west  from  west  bank 
of  river,  100  meters  above  opening  leading  to  Mrs.  Gaynor's  residence  on  east  bank 
of  river,  and  200  meters  north  of  Dr.  May's  residence.     Elevation,  23.7100. 
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west  corner  of  eourtlioiiHe  yard,  iit  corner  of  Wall  and  Main  Htreets.     It  is  32  nieteiB 
from  northwest  corner  of  "jury  room."     Elevation,  24.8784. 

T.  n.  .V.  W.— Probably  diHtnrl>ed. 

T.  Ji.  M.  IS'). — Irt  iron  }>olt  in  root  of  a  l-met<?r  pec4in,  95  meters  north  of  Bellevue 
Landinjr,  Caldwell  Parish,  Jjii.,  \\  mett^rs  east  from  cent<.»r  of  roa<l,  and  74  meters  weet 
from  Dick  Dawfelt's  dwelling.     Kh^vation,  26.0753. 

T.  B.  M.  /./7. — Is  small-]>oat  si)ike  in  root  of  a  1-meter  elm,  8()0  meters  east  from 
left  bank  i^i  rivtir,  150  meters  east  from  west  edge  of  woods,  800  meters  from  Henri 
etta  I>anding,  Caldwell  Parish,  l^a.     Tree  stands  on  south  side  of  road  to  Harrieon- 
burg  and  has  the  letters  U  S  (!ut  on  it  above  bench.     Klevation,  24.3640. 

T.  B.  M.  loS. — Is  small  ])oat  spike  in  root  of  a  0.15-meter  red  oak,  4  meters  east  of 
roa<l,  170  nu»ters  south  from  edge  of  woods.  The  tree  has  the  letters  I'  R  cut  on  it 
above  l)ench.     Elevation,  25.22i)8. 

T.  B.  M.  140. — Is  small  l>oat  si)ike  in  root  of  a  1 -meter  sweet  gum,  76  meters  east 
from  southeast  corner  of  James's  place,  100  meters  from  left  Imnk  of  river,  10  meters 
north  of  road.     The  letters  V  S  are  cut  on  tree  above  bench.     Elevation,  25.1361. 

T.  B.  M.  141- — Is  small  boat  spike  in  root  of  a  1-meter  elm,  4  meters  east  of  road, 
on  e<lge  of  bank  of  Long  Lake,  70  metiers  southeast  from  cabin  on  Hays^s  place.  The 
letters  V  S  are  cut  on  tree  alK)ve  l)ench.     Elevation,  25.0499. 

T.  li.  M.  14'-'^ — Is  small  boat  spike  in  root  of  a  1-meter  oak  stump  on  i^ast  l»ank  of 
I>»ng  I^ke,  on  west  edge  of  road,  25  meters  northwest  from  corner  of  cabin  which  is 
on  Kuttland  phure.     Elevation,  25.5243. 

P.  R.  P.  (jihstnt, — Pipe-flange  b(»nch  at  (iibsons  l^uiding,  Caldwell  Parish,  La. 
Is  in  northwest  corner  of  J.  W.  Price's  yard,  on  west  bank  of  Ouachita  River,  10 
meters  north  of  north  wall  of  hou.se  and  5  meters  west  of  west  wall.  Refereni'c  tree 
is  0.9-meter  elm  3  meters  east  of  bench.     Elevati(Mi,  24.S514. 

T.  B.  }f.  14'i. — Is  small  boat  spike  in  ror»t  of  a  L2-meter  red  oak  15  meters  east  of 
left  bank  of  river,  25  mt^ters  west  of  road,  150  meters  south  of  Ix>ng  Lake,  and  ICK) 
meters  south  of  Long  Lake  lianding,  C-al<lwell  Parish,  La.  The  tree  has  the  letters 
U  S  cut  on  it  above  IxMich.     Elevation,  24.S769. 

/*.  B.  M.  l.i=P.  R.  P.  A';>/.7.— Pii)est(.n(^  bench  at  C\>les  landing,  Caldwell  P^sh, 
I^.  It  is  in  southwest  corner  of  field  belonging  to  V.  Thompson.  Is  16  meters  east 
of  Wade  Bavou,  20  meters  north  of  cast  bank  (tf  river,  ana  4  meters  east  of  road. 
Elevation,  24.0425. 

T.  B.  M.  14')' — Is  small  l)oat  spike  in  root  of  a  1.3-meter  pin  oak,  6  meters  west 
from  fence  on  west  side  of  C.  C.  Myer's  place,  20  meters  east  from  road,  and  800 
metei*s  south  from  dwelling.  The  letters  V  S  arv  cut  on  tree  al)ove  l)ench.  Kleva- 
tion, 24.4983. 

T.  B.  }[.  J')l. — Is  lOd  nail  in  root  of  a  1.5-meter  piji  oak,  25  meters  east  from  left 
bank  of  river,  on  left  side  of  roa<l  an<l  20  metei-s  northeast  of  Indian  mound  on  left 
bank  oi  river.     Elevation,  24.9027. 

P.  B.  M.  14= P.  R.  /*.  ('o(fiHf/}nnn.—V\\H.^tiUmv  bench  at  Cottingham  landing, 
Caldwell  Parish,  La.  It  is  300  meters  northwest  c^f  ea.^t  bank  of  river  and  22  meters 
west  of  n»ad.  It  is  on  top  of  ridge  and  H  meters  from  sloping  bank  leading  into 
adjacent  swamp.     Elevati<Hi,  23.8174. 

7'.  />.  M.  <>A— Is  nail  in  root  of  a  1-nieter  water  oak,  11*>  meters  north  of  Ikivon 
Dan  and  100  meters  west  (»f  river.  Tree  has  the  letters  V  S  cut  on  it  al>ove  lK.*nch. 
Elevation,  23.572(). 

B.  ^f.  B. — At  Danville,  Caldwell  Parish,  La.  Is  ton  of  gas  pi i>e  driven  in  ground 
in  northwest  corner  of  horse  lot  adjoining  IJaughman  s  residen(te,  80  metern  w<»st  of 
right  bank  <»f  river  and  85  meters  south  of  right  bank  of  Bavou  Dan.  EleN-ation, 
24.53r>3. 

T.  B.  M.  f!l. — Is  nail  in  root  of  a  0.5-meter  pecan,  90  meters  north  of  Ilaughman's 
resi<lenci»,  (iO  meters  from  right  bank  (»f  river,  and  20  meters  south  of  riglit  l>ank  of 
Havou  Dan.     Elevation,  23.9722. 

T.  B.  M.  o«y. — Is  nail  in  root  of  sweet  gum  on  (vlge  <^f  north  bank  of  Peters  Bayou 
and  abf»ut  300  meters  from  mouth  of  bayou.     Elevation,  23.4058. 

//.  M.  A. — Is  on  property  of  P.  II.  Carter,  l)etween  H.  T.  Young  and  sawmill 
landings.  Is  alMnit  100  meters  from  bank  of  river  and  2.3  metiers  inside  of  field  from 
fence.     Elevati()n,  24.4474. 

T.  B.  M.  /i4. — Is  nail  in  root  of  1.2-meter  white  oak,  20  meters  west  of  l>ank  of 
Big  Lake,  Caldwell  Pari.**h,  I^.,  and  lliO  meters  south  of  Indian  niound.  Trt*e  has 
the  letters  V  S  cut  <»n  it  above  l)ench.     Elevation,  25.1563. 

P.  B,  M,  8=P,  It  P.  ^SUtfford^—Ai  Stafford,  Catahoula  Parish,  La.    Is  top  uf  head  of 
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CAMDEN,    ABK.,   TO  SHRBVEPOBT,   LA. 

P.  B.  M.  Camden  IV. — See  descriptions,  Monroe,  La.,  to  Little  Rock,  Ark.  (p.  1471). 

P.  R.  P.  Caindemlll. — See  descnptions,  Monroe,  La.,  to  Little  Rock,  Ark.  (p.  1472). 

T.  B.  M,  SOI. — Is  boat  spike  in  root  of  a  0.2-meter  pine,  10  meters  west  of  St. 
Louis  Southwestern  Railway  track  on  a  line  passing  20  meters  south  of  south  end  of 
depot  at  Camden,  Ouachita  County,  Ark.  The  letters  U  S  are  cut  on  tree  above 
bench.     Elevation,  48.2347. 

T.  B.  M.  £0e. — Boat  spike  in  root  of  a  0.2-meter  sweet  gum,  17  meters  east  of  track, 
20  meters  south  of  sign  marking  south  limit  of  railway  yard  at  Camden,  Ark.  The 
letters  U  S  are  cut  on  tree  above  bench.     Elevation,  45.9476. 

T.  B.  M.  W3. — Boat  spike  in  root  of  a  0.2-meter  sweet  gum,  13  meters  east  of  track, 
60  meters  south  of  south  end  of  trestle  over  "Two  Bayou."     Elevation,  39.3401. 

T.  B.  M.  204' — A  Geological  Survey  bench.  Is  a  small  wire  nail  in  root  of  a  0.3- 
meter  black  gum,  25  meters  east  of  track,  20  meters  north  of  where  track  enters  first 
cut  south  of  '*Two  Bayou.'*  A  blaze  on  tree  has  the  figures  122  painted  on  it. 
Geological  Survey  elevation,  121.987+0.959  feet.  Gulf  level.     Elevation,  43.3623. 

T.  B.  M.  205. — A  Geological  Survey  bench.  Is  a  small  wire  nail  in  root  of  a 
0.3-ineter  white  oak,  15  meters  east  of  track,  35  meters  south  of  trestle  832.  A  blaze 
on  tree  has  the  figures  125  painted  on  it.  Geological  Survey  elevation,  124. 945+0.959 
feet,  Gulf  level.     Elevation,  44.2609. 

T.  B.  M.  206. — A  Geological  Survey  bench.  Is  a  small  wire  nail  in  root  of  a 
0.1-meter  red  oak  near  foot  of  long  grade,  20  meters  north  of  track  at  a  point  where 
wagon  road  crosses  same.  A  blaze  on  tjee  has  the  figures  170  painted  on  it.  Geo- 
logical Survey  elevation,  170.214-f  0.959  feet.  Gulf  level.     Elevation,  58.0734. 

T.  B.  M.  207. — A  Geological  Survey  bench.  Is  a  small  wire  nail  in  root  of  a 
0.3-meter  water  oak,  15  meters  east  of  main  track  at  Finn  Station,  90  meters  from 
point  where  siding  leaves  track  and  50  meters  north  of  store.  A  blaze  on  tree  has 
the  figures  142  pamted  on  it.  Geological  Survey  elevation,  142.374+0.959  feet.  Gulf 
level.     Elevation,  49.5756. 

T.  B.  M.  208. — Boat  spike  in  root  of  a  0.2-meter  sweet  gum,  15  meters  east  of  track, 
65  meters  south  of  milepost  345,  and  10  meters  south  of  trestle  843,  1.4  kilometers 
south  of  Finn  Station.  The  tree  has  the  letters  "US"  cut  on  it  above  bench.  Ele- 
vation, 51.7117. 

T.  B.  M.  209. — A  Geological  Survey  bench.  Is  a  small  wire  nail  in  root  of  a  0.4- 
meter  red  oak,  20  meters  east  of  track  and  800  meters  north  of  water  tank,  60  meters 
north  of  the  switch  at  Moro  Spur.  A  blaze  on  tree  has  the  figures  186  painted  on  it. 
Geological  Survey  elevation,  186.714+0.959  feet,  Gulf  level.     Elevation,  63.0933. 

T.  S.  M.  210. — A  Geological  Survey  bench.  Is  a  small  wire  nail  in  the  root  of  a 
0.4-meter  pine,  15  meters  west  of  track,  and  about  800  meters  south  of  water  tank. 
A  blaze  on  tree  has  the  figures  229  painted  on  it.  Geological  Survey  elevation, 
229.733+0.959  feet,  Gulf  l6vel.     Elevation,  76.2210. 

U.  S.  Geologwal  B.  M. — Is  a  standard  bench  of  the  Geological  Survey  at  Buena 
Vista,  Ouachita  County,  Ark.  Is  35  meters  west  of  the  northwest  corner  of  depot, 
and  in  comer  formed  by  post-office  building  and  fence  around  adjoining  yard. 
Geological  Survey  elevation,  287.540+0.959  feet,  Gulf  level.     Elevation,  93.8461. 

P.  S.  M.  Buena  Viata. — IMpestone  bench  at  Buena  Vista,  Ouachita  County,  Ark. 
It  is  9  meters  west  of  main  track  and  110  meters  south  of  southeast  comer  of  depot. 
Elevation,  92.1973. 

T.  B.  M.  211. — Boat  spike  in  root  of  a  0.4-meter  sweet  gum  on  F.  M.  Cross's  place, 
about  150  meters  from  nousc  and  15  meters  north  of  track.  The  letters  U  S  are 
cut  on  tree  above  bench.     Elevation,  95.5267. 

T.  B.  M.  212. — Boat  spike  in  root  of  a  0.5-meter  sweet  gum  20  meters  northeast 
of  track,  30  meters  soutnwest  of  vacant  cabin,  and  370  meters  north  of  Jones  and 
Frisby's  mill.     The  letters  U  S  are  cut  on  tree  above  bench.     Elevation,  90.6602. 

T.  B.  M.  213. — Boat  spike  in  root  of  a  0.3-meter  white  oak  20  meters  north  of 
track  and  about  500  meters  below  milepost  352,  6  telegraph  poles  north  of  wagon-road 
crossing.     The  letters  U  S  are  cut  on  tree  above  bench.     Elevation,  77.0493. 

T.  B.  M.  214. — Boat  spike  in  root  of  a  0.4-meter  sweet  gum  20  meters  west  of 
track,  130  meters  south  of  trestle  853,  and  about  1  kilometer  below  Ogamaw, 
Ouachita  County,  Ark.  The  tree  has  the  letters  U  S  cut  on  it  above  bench.  Eleva- 
tion, 63.4957. 

R.  R.  B.  M. — On  same  tree  asT.  B.  M.  214,  and  described  as  follows:  "Spike  in 
puni  tree  50^  right,  about  400  feet  south  of  trestle  853;  elevation,  186.25."  Eleva- 
tion, 63.7500. 

T.  B.  M.  217. — Boat  spike  in  root  of  a  0.4-meter  pine  2C  meters  west  of  track,  in 
front  of  and  20  meters  from  gin,  and  100  meters  north  of  depot  at  Stephens,  Ark. 
Elevation,  77.3933. 
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P.  B.  M.  Stephens.— V\Y)e9tone  bench  at  Stephens,  Ouachita  CJounty,  Ark.  In 
northeast  corner  of  yard  to  hotel  belonging  to  Mrs.  S.  Boggs,  25  meters  west  of 
St.  Louis  South-Western  Railway  track,  25  meters  from  comer  of  hotel,  24  meters 
from  corner  of  gin,  and  78  meters  from  corner  of  depot.     Elevation,  78.0114. 

T.  B.  M.  ^18. — Boat  spike  in  root  of  a  0.4-meter  holly  15  meters  from  left  bank  of 
Smackover  Creek,  20  meters  south  of  track,  on  a  line  even  with  b^innlng  of  trestle 
over  creek.    The  letters  V  S  are  cut  on  tree  above  bench.     Elevation,  61.8138. 

R.  R.  B.  M. — On  name  trcH?  as  T.  B.  M.  218,  and  is  descriljed  as  follows:  "Spike  in 
holly  about  60  feet  from  left  bank  of  Smackover  Creek;  elevation,  180.13."  Eleva- 
tion, 62.3137. 

T.  B.  M.  219.— Boat  spike  in  root  of  a  0.4-meter  water  oak,  20  meters  northeast  of 
track,  40  meters  south  of  milepost  461.  The  letters  U  S  are  (!ut  on  tree  above 
bench.     Elevation,  65.2420. 

T.  B.  M.  220. — Boat  spike  in  root  of  a  0.3-meter  oak,  15  meters  southeast  of  track 
at  north  end  of  trestle  885,  and  about  700  meters  north  of  Milner,  Ark.  The  letters 
U  S  are  cut  on  tree  above  bunch.     P^levation,  70.6842. 

T.  B.  M.  221. — Boat  spike  in  root  of  a  0.3-meter  maple,  20  meters  southwest  of 
main  track,  200  meters  north  of  railway  platform  at  Milner,  Ark.  Elevation, 
72.9913. 

T.  B.  M.  222. — Boat  spike  in  root  of  a  0.6-meter  black  gum,  about  50  meters  south 
of  track,  at  a  point  where  the  Spring  Hill  wagon  road  crosses  same  and  about  400 
meters  west  ot  water  tank.     Elevation,  82.8583. 

T.  B.  M.  223. — Boat  spike  in  root  of  a  0.3-meter  red  oak,  17  meters  northeast  of 
first  cut  southwest  of  Magnesia  Sj)rings  and  at  beginning  of  curve  in  railway  track. 
The  letters  U  S  are  cut  on  tree  above  bench.     Elevation,  98.6324. 

T.  B.  M.  224' — Boat  sjiike  in  root  of  a  0.4-meter  sweet  gum,  about  45  meters  south 
of  main  track  and  opj)osite  section  house  of  the  St.  Louis  Southwestern  Railway,  and 
150  meters  west  of  depot  at  McNeil,  Ark.     Elevation,  104.9734. 

P.  B.  M.  McNeil. — Pif)estone  ])ench  at  McNeil,  Columbia  County,  Ark.  On  east  side 
of  cattle  pen. at  the  northeast  corner,  28  meters  south  from  the  main  track  of  the  St 
Louis  Southwestern  Raihvay,  11 J  meters  from  the  corner  of  transfer  shed,  and  about 
170  meters  from  depot.     P^levation,  104.4198. 

T.  B.  M.  225. — Boat  sj)ike  in  root  of  a  4-pronged  sweet  gum,  on  bank  of  small 
drain,  6  telegraph  poles  west  of  milepost  370  and  15  meters  south  of  track.  The 
letters  U  S  are  cut  on  tree  a])ove  bench.    Elevation,  97.1807. 

T.  B.  M.  226. — Boat  spike  in  root  of  a  0.3-meter  red  oak,  opposite  site  of  old  saw- 
mill, 10  meters  from  abandoned  store  in  cotton  field.     Elevation,  100.2340. 

T.  B.  M.  227. — Boat  si)ike  in  root  of  a  0.6-meter  post  <mk,  30  meters  south  of  track 
and  3i  telegraph  poles  west  of  milepost  373.  The  letters  U  S  are  cut  on  tree  above 
bench.     Elevation,  114.3512. 

P.  B.  M.  Waldo. — Pipestone  bench  at  Waldo,  Columbia  County,  Ark.  At  south 
edge  of  the  St.  Louis  Southwestern  liailway  right  of  way,  48  meters  from  track,  60 
meters  from  switch  at  cMid  of  siding,  and  270  meters  east  from  depot.  Elevation, 
113.4801. 

T.  B.  M.  229. — Boat  spike  in  root  of  a  0.4-meter  white  oak,  15  meters  north  of 
track,  500  meters  west  of  milepost  376.  The  letters  U  S  are  v.wi  on  tree  above 
bench.     Elevation,  98.8624. 

R.  R.  B.  3f.— Is  on  same  tree  as  T.  B.  M.  229.     Elevation,  99.0034. 

T.  B.  M,  231. — Boat  spike  in  root  of  a  0.4-meter  ]>ine,  20  meters  south  of  track  at 
a  point  where  the  Buckner  wagon  road  crossc^s  same,  3J  telegraph  poles  west  of 
milepost  379.     The  letters  U  Sare  (*ut  on  tree  a])ove  IxMich.     Elevation,  90.4892. 

T.  B.  .v.  232. — Boat  spike  in  root  of  a  0.3-nieter  water  oak,  25  meters  north  of 
track,  90  meters  west  of  trestle  over  Bayou  D'Orcheat,  70  metei's  west  of  sign  reatl- 
ing  ^'Station,  1  mile."  (Referring  to  Buckner.)  The  letters  U  S  are  cut  on  tree 
above  bench.     Elevation,  80.9950. 

R.  R.  B.  Af. — A  milroad  spike  in  a  0.4-meter  post  oak,  20  meters  south  of  track  at 
a  point  40  meters  west  of  T.  B.  M.  232.     Elevation,  81.6319. 

T.  B.  M.  234. — Boat  sj^ike  in  root  of  a  0.2-meter  liickory,  20  meters  north  of  track 
at  befflnning  of  cut  where  road  makes  a  sharp  curve  to  south.     Elevation,  92.2844. 

P.  B.  M.  Stamp. — Pipe-stone  bench  at  Stamps,  I^fayette  County,  Ark.  It  is  in 
the  northeast  corner  of  lot  inclosing  offices  and  buildings  of  the  Louisiana  and  Arkan- 
sas Railroad,  38  meters  north  of  main  track  of  the  St.  Louis  Southwestern  Railway 
and  about  50  meters  from  depot.     Elevation,  87.6239. 

T.  B.  M.  236. — Boat  si>ike  m  root  of  a  0.4-meter  post  oak,  25  meters  north  of  track, 
40  meters  east  of  milei)0st  386.  The  letters  U  S  are  cut  on  tree  above  bench. 
Elevation,  84.0263. 

T.  B,  M,  IS37. — Boat  spike  in  root  of  a  0.2-meter  pine,  20  meters  north  of  track,  10 
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meters  west  of  milepost  388.    At  east  end  of  first  cut  east  of  I^wisville,  Ark.    The 
letters  U  S  are  cut  on  tree  above  bench.     Elevation,  91.0887. 

T.  B.  M.  2S8. — Boat  spike  in  root  of  a  2-pronffed  led  oak,  40  meters  south  of  track 
at  a  point  90  meters  west  of  depot  at  I^wisvilTe,  Ark.  The  letters  U  S  are  cut  on 
tree  above  bench.     Elevation,  86.2838. 

P.  R.  M.  Tjewinille. — Pipestone  bench  at  New  Lewis ville,  Lafayette  County,  Ark. 
At  east  comer  of  cattle  pen,  28  meters  east  of  main  tra(;k  of  St.  l>ouis  Southwestern 
Railway,  90  meters  southwest  from  depot.     Elevation,  85.3837. 

7'.  B.  M.  2S9. — Is  X  chiseled  on  head  of  boiler  rivet  holding  two  sheets  of  sheet 
iron  resting  on  stone  foundation  i)ier  for  water  tank  at  junction  of  Shreveport  branch 
with  main  line  of  St.  Ix)uis  Southwestern  Kiiilway.  Bench  is  on  pier  next  to  main 
track  and  toward  Lewisville  and  on  the  southwest  corner  of  sheet-iron  plate.  Ele- 
vation, 89.9405. 

71  B.  M.  2S9  B. — Boat  spike  in  ror)t  of  a  0.3-meter  ash  (or  linn?),  25  meters  north 
of  track,  12  telegraph  poles  west  of  milepost  393,  and  i^yO  meters  west  of  trestle  959a. 
The  letters  U  S  are  cut  on  tree  abovo  bench.     Elevation,  74.8010. 

Gauge  B,  M,  A.  {Ewerts). — Is  railroad  spike  in  root  of  a  0.6-meter  hackberry,  80 
meters  upstream  from  north  end  of  railway  bridge  over  Red  River  at  Garland,  Ark. 
Bench  is  on  the  river  side  of  tree.     Elevation,  76.2415. 

P.  B.  M.  Garland. — l*i|)estone  bench  at  (Tarland,  Miller  County,  Ark.,  on  right 
bank  of  Retl  River,  100  meters  northwest  of  j)ier  approac^h  to  railway  drawbridge,  24 
meters  west  of  main  track  and  about  500  meters  s<juth  of  depot.     Elevation,  76.7122. 

B.  M,  4'  {Bfd  Hirer  mrvey). — Pi])estone  bench  at  Garland,  Miller  County,  Ark., 
at  northwest  comer  of  St.  Louis  Southwestern  Railway  section  house.  It  is  2,020  feet 
from  center  pier  of  railway  drawbridge  an<l  70  feet  north  of  track.  St.  Louis  South- 
western Railway  elevation,  230.50  feet.     Elevation,  76.4995. 

T,  B,  M,  ii40. — Boat  spike  in  root  of  a  0.5-meter  red  oak,  15  meters  west  of  track, 
1.6  kilometers  south  of  junction  of  Shrevej>ort  branch  with  the  mahi  line  of  the  St. 
Louis  Southwestern  Railway.  The  letters  U  S  are  cut  on  tree  above  bench.  Eleva- 
tion, 87.9127. 

T.  B.  M.  241' — Nail  in  root  of  a  0.15-meter  red  oak,  15  meters  east  of  track,  30 
meters  north  of  trestle  2.  The  letters  U  S  are  (;ut  on  tree  above  bench.  Elevation, 
88.3969. 

T.  B.  M.  242. — Boat  spike  in  root  of  a  0.3-meter  white  oak,  20  meters  east  of  track, 
70  meters  south  of  railway  j^latform  at  Kress  City.  The  letters  U  S  are  cut  on  tree 
above  bench.     Elevation,  87.7782. 

T*.  B,  M.  243. — Boat  spike  in  root  of  a  0.3-meter  post  oak,  30  meters  east  of  track, 
4  telegraph  poles  north  of  milepost  396.  The  letters  U  S  are  (nit  on  tree  above 
bench.     Elevation,  83.01 74. 

71  B.  M.  244' — Boat  spike  in  root  of  a  0.2-meter  black-jack  oak,  20  meters  west  of 
track,  200  meters  north  of  secttion  house,  7  telegnii)h  poles  north  of  milepost  398. 
The  letters  U  S  are  cut  on  tree  above  bench.     Elevation,  80.2228. 

71  B,  M,  24s, — Boat  sj)ike  in  root  of  a  0.5-meter  red  oak,  25  meters  east  of  track, 
500  meters  south  of  milep<^st  399.  Tiie  lettei's  U  S  are  cut  on  tree  above  ben(;h. 
Elevation,  84.8:^84. 

T,  B,  M.  240. — Boat  spike  in  root  of  a  0.4-meter  post  oak,  30  meters  west  of  track, 
11  telegraph  poles  north  of  milepost  401.  The  letters  U  S  are  cut  on  tree  above 
bench.     Elevation,  85.7119. 

T.  B,  M.  247. — Boat  spike  in  root  of  a  0.8-meter  post  oak,  25  meters  east  of  track, 
1}  telegraph  poles  south  of  trestle  10.  The  letters  U  S  are  cut  on  tree  above 
bench.     iSevation,  85.2129. 

T,  B.  M,  24^. — Boat  spike  in  root  of  a  0.5-meter  pin  oak,  30  meters  west  of  track, 
50  meters  north  of  dejmt  at  C-aiilield,  Ark.  The  letters  U  S  are  cut  on  tree  above 
bench.     Elevation,  85.8407. 

T.  B.  M.  248  B. — Boat  spike  in  root  of  a  0.8-meter  cotton  wood,  1  meter  west  of 
road  where  the  Jordan  Ferry  road  leaves  main  j)ubli(!  road.  The  letters  U  S  are 
cut  on  tree  above  l)en(!li.     Elevation,  81.6366. 

T.  B.  M.  24S(\ — Boat  spike  in  root  of  a  0.6-meter  white  oak,  at  eilge  of  the  Jordan 
Ferry  road.     The  letters  U  S  are  cut  on  tree  above  l)ench.     Elevation,  86.7512. 

T.  B.  M.  24s  I). — Boat  spike  in  root  of  a  0.4-meter  post  oak  at  edge  of  Jordan 
Ferry  road,  and  600  mete*rs  east  of  where  road  <lescends  hill  into  swamp.  Eleva- 
tion, 87.3243. 

71  B.  M.  24s  E. — Boat  spike  in  root  of  a  1-meter  cow  oak,  on  bank  of  lake,  1  meter 
west  of  road,  230  meters  west  of  bridge  over  slough.  The  letters  U  S  are  cut  on 
tree  above  l)em'h.     Elevation,  72.3179. 

T,  B.  M.  24s  F. — Boat  spike  in  root  of  a  0.6-meter  dead  cottonwood  on  bank  of 
outlet  to  Red  Lake,  1  meter  north  of  Jordan  Ferry  road,  200  meters  south  of  ferry, 
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and  30  meters  southeast  of  cabin  on  Ward  plac^e,  150  meters  southeast  of  residenoe 
of  Tom  Ward.     Elevation,  72.7153. 

P.  B.  M.  Jordan. — Pipestone  bench  about  150  meters  east  of  left  bank  of  Red 
River  at  Jordan  Ferry,  Lafayette  County,  Ark.,  at  edge  of  road  3  meters  soath  of 
Terrell  Bayou  and  on  Ward  place.     Elevation,  71.8754. 

P.  R.  P.  14  {Red  River  survey). — Pipestone  bench  on  left  bank  of  Red  River  about 
800  feet  back  of  Jordan  Landmg,  Lafayette  County,  Ark.,  and  500  feet  south  of 
Terrell  Bayou  at  angle  in  levee  between  the  Terrell  and  Dixon  plantations.  Eleva- 
tion, 71.9676. 

P,  B.  M.  Canfield. — Pipestone  l)ench  at  Canfield,  Lafayette  County,  Ark.  Is  2.7 
meters  from  southwest  corner  of  cattle  pen,  19  meters  west  of  main  track,  and  96 
meters  northwest  of  comer  of  depot  of  the  St.  Ix)uis  Southwestern  Railway.  Eleva- 
tion, 85.0134. 

T.  B.  M.  £49. — Boat  spike  in  root  of  a  0.6-meter  red  oak  20  meters  east  of  track, 
16J  telegraph  poles  nortn  of  milei)Ost  405.     Elevation,  84.6023. 

T..B.  M.  "250. — Boat  spike  in  root  of  a  0.3-meter  white  oak  30  meters  west  of  track, 
about  halfway  between  mileposts  406  and  407.  The  letters  *'U  S"  are  cut  on  tree 
above  bench.     Elevation,  82.1219. 

T.  B.  M.  251. — Boat  spike  in  root  of  a  0.4-meter  sweet  gum  25  meters  west  of  track, 
and  50  meters  north  of  depot  at  Bradley,  Ark.     Elevation,  83.5272. 

P.  B.  M.  Bradleij. — Pipestone  bench  at  Bradley,  Lafavette  County,  Ark.,  at  north- 
west comer  of  depot,  13  meters  west  of  main  track  of  the  St.  Ix)ui8  Southwestern 
Railway.     Elevation,  a3.1348. 

T.  B.  M.  25^. — Boat  spike  in  root  of  a  0.5-meter  post  oak  25^  meters  east  of  track, 
20  meters  east  of  signboard  reading  **Stati<Hi  1  mile."     Elevation,  83.0615. 

T.  B.  M.  S53. — Boat  spike  in  root  of  a  0.5-meter  post  oak,  30  meters  east  of  track  at 
a  point  where  wagon  road  crosses  same,  3J  telegrajih  i)oles  north  of  milepost  411,  and 
500  meters  north  of  tank.     Elevation,  83.2951. 

T.  B.  M.  254. — Boat  spike  in  root  of  a  0.5-meter  i)ost  oak,  20  meters  west  of  track, 
500  meters  south  of  milepost  412,  30  meters  south  of  trestle  20.  The  letters  **U  S" 
are  cut  on  tree  above  bench.     Elevation,  81.0668. 

T.  B.  M.  255. — Boat  spike  in  root  of  a  0.2-meter  re<l  oak,  25  meters  east  of  track, 
1  telegraph  pole  south  of  rnilei)ost  414,  and  1  telegraph  polo  north  of  Louisiana  and 
Arkansas  State  line.  The  letters  "US"  are  cut  on  tree  above  bench.  Elevation, 
81.0209. 

T.  B.  M.  256. — Boat  spike  in  root  of  a  0.3-meter  pine,  15  meters  east  of  track  at 
point  of  curvature  of  first  curve  south  of  Arkanna.  The  letters  "US"  are  cut  on 
tree  above  bench.     Elevation,  80.5860. 

T.  B,  M.  257. — Boat  spike  in  root  of  a  0.4-meter  reil  oak,  20  meters  west  of  track, 
8  telegraph  poles  north  of  first  cattle-gaj)  south  of  Arkanna.  The  letters  **U  S"  are 
cut  on  tree  above  bench.     Elevation,  81.9368. 

T.  B.  M.  258. — Boat  spike  in  root  of  a  0.3-meter  red  oak,  15  meters  west  of  track, 
30  meters  south  of  wagon  road  crossing  at  Rol)erta  post-ofRce.  The  letters  "US" 
are  cut  on  tree  above  l)ench.     Elevation,  103.9753. 

T.  B.  M.  259. — Boat  spikt^  in  root  of  a  0.6-meter  white  oak,  25  meters  east  of  track, 
8  telegraph  poles  north  of  iinlei)ost  419.  The  letters  "U  S"  are  cut  on  tree  above 
bench.     Elevation,  109.6634. 

T.  B.  M.  260. — Boat  spike  in  root  of  a  0.2-meter  post  oak,  25  meters  east  of  track  at 
the  north  end  of  lirst  cut  north  of  Plain  Dealing  and  also  the  first  cut  south  of 
Bolinger.     The  letters  "  U  S"  are  cut  on  trw  alx)ve  Iwnch.     Elevation,  107.3809. 

T.  B.  M.  261. — Boat  spike  in  root  of  a  0.3-nieter  cottonwood,  25  meters  west  of 
track,  3J  telegraph  iK>les  south  of  milepost  422,  and  80  meters  north  of  depot  at  Plain 
Dealing.     The  letters  "  U  S"  are  cut  on  tree  above  bench.     Elevation,  86.4156. 

T.  B.  M.  261  A. —  Boat  spike  in  root  of  a  0.6-rneter  red  oak,  5  meters  northeast  of 
road  from  Plain  Dealing  to  Millers  Bluff  and  2  kilometers  fnun  Plain  Dealing. 
The  letters  '*  U  S"  are  cut  on  tree  al)ove  bench.     P'.levation,  104.3281. 

T.  B.  M.  261  B. — Boat  spike  in  root  of  a  0.3-meter  white  oak,  3  meters  south  of 
Plain  Dealing-Millers  Bluff  road  where  it  crosses  small  depression.  The  letters  "US" 
are  cut  on  tree  above  bench.     Elevation,  116.8777. 

T.  B.  M.  261  C. — Boat  spike  in  root  of  a  0.2-meter  blackjack,  two  meters  south  of 
the  Plain  Dealing-Millers  Bluff  road.  The  tree  has  the  letters  "  U  8"  cut  on  it  above 
bench.     Elevation,  121.6686. 

T,  B.  M.  261  D. — Boat  spike  in  root  of  a  0.1-meter  pin  oak  on  south  edge  of  the 
Plain  Dealing-Millers  Bluff  road,  at  west  end  of  cultivate<l  field  owned  bv  Baston 
Smith  (colored).  The  letters  "U  S"  are  cut  on  tree  above  bench.  Elevation, 
105.6675. 

r.  B,  M.  f^l  E. — Boat  spike  in  root  of  a  0.3-meter  reil  oak  at  north  edge  of  the 
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Plain  Dealing-Millern  Bluff  road.  The  letters  "US"  are  cut  on  tree  above  bench. 
Elevation,  102.0896. 

T.  B.  M.  261  F, — Boat  spike  in  root  of  a  0.3-nieti»r  red  oak,  2  meters  south  of  the 
Plain  Dealing-Millers  Bluff  road,  west  of  cabin  of  S.  P.  Palmer.  The  letters  "U  S" 
are  cut  on  tree  above  l)ench.     Elevation,  106.6085. 

T,  B.  M.  261  H. — Boat  spike  in  root  of  a  0.2-nieter  red  oak,  2  meters  south  of  the 
Plain  Dealing-Millers  Bluff  road,  10  meters  south  of  east  end  of  field  around  C.  H. 
Harrison's  dwellmg.  The  letters  "U  S"  are  cut  on  tree  above  bench.  Elevation, 
104.2276. 

T.  B.  M.  261  L — Boat  spike  in  the  west  prong  of  a  two-pronged  pine,  one  prong, 
0.2  meters  in  diameter,  having  l)een  cut  off  to  make  bench.  It  is  15  meters  east  of 
road,  40  meters  east  of  house  owneil  bv  Jake  Lusk  at  Millers  Bluff.  Elevation, 
76.7132. 

P.  B.  M,  Lusk. — Pipestone  bench  at  Millers  Bluff,  Bossier  Parish,  La.  In  the 
southwest  corner  of  yard  of  Jake  Lusk,  5  meters  north  of  road  and  400  meters  from 
bank  of  Red  River  at  Lusks  Ferrv  and  on  edge  of  crest  of  hills  known  as  Millers 
Bluff.     Elevation,  76.0236. 

P.  JR.  P.  26.  (Red  River  surrei/). — Pipestone  bench.  Is  250  feet  from  left  bank  of 
Red  River  and  160  feet  l)elow  Posten  Bayou  near  mouth.     Elevation,  66.6097. 

P.  B.  M.  Plain  Dealiiuj. — Pipestone  bench  at  Plain  Dealing,  Bossier  Parish,  La. 
Is  100  meters  north  of  depot,  18  meters  west  of  St.  Louis  Southwestern  Railway 
trat^k  at  a  jwint  10  meters  south  of  ]>oint  of  curvature.     Elevation,  85.5566. 

T.  B,  M.  262. — Boat  spike  in  root  of  a  0.6-meter  pine,  20  meters  east  of  track,  25 
meters  south  of  milejwst  424,  and  at  north  end  of  first  cut  north  of  Antrim,  La.  The 
letters  "US"  are  cut  on  trtn?  above  bench.     Elevation,  84.1295. 

T.  B.  M.  26S. — Boat  spike  in  root  of  a  0.3-meter  pine,  20  meters  west  of  track, 
6  telegraph  poles  north  of  trestle  45.  The  letters  "U  S"  are  cut  on  tree  above 
bench.     Elevation,  79.7142. 

T.  B.  M.  264' — Boat  spike  in  root  of  a  0.5-meter  pine,  20  meters  west  of  track, 
3}  telegraph  poles  north  of  trestle  48,  and  about  1  kilometer  south  of  water  tank. 
The  letters  **U  S  "  are  cut  on  tree  above  bench.     Elevation,  69.2533. 

T.  B.  M.  265, — Boat  spike  in  ro(>t  of  a  l).2-meter  post  oak,  20  meters  west  of  track, 
2i  telegraph  poles  south  of  railepost  429.  The  letters  "US"  are  cut  on  tree  above 
bench.    Elevation,  73.1020. 

T.  B.  M,  j?^.-»-Boat  spike  in  root  of  a  0.4-meter  red  oak,  28  meters  west  of  track, 
5  meters  west  of  wagon  road,  3  telegraph  poles  north  of  Alden  Bridge,  40  meters 
east  of  hotel.    The  letters  "US"  are  cut  on  tree  above  bench.     Elevation,  72.5553. 

P.  B,  M.  AMen  Bridge. — Piixjstone  bench  at  Alden  Bridge,  Bossier  Parish,  La.,  on 
northeast  side  of  yard,  3.6  meters  from  hotel  building,  80  meters  west  of  main  track 
of  the  St.  Louis  Southwestern  Railway  at  a  point  125  meters  northeast  of  depot. 
Elevation,  71.8728. 

T.  B.  M.  268. — Boat  spike  in  root  of  a  0.3-meter  post  oak,  20  meters  east  of  track, 
40  meters  south  of  milepost  433.  The  letters  **  U  S"  are  cut  on  tree  above  bench. 
Elevation,  70.9426. 

r.  B,  M.  269. — Boat  spike  in  root  of  a  0.3-meter  post  oak,  25  meters  west  of  track, 
and  about  50  meters  south  of  milepost  4Ii5.  The  letters  "US"  are  cut  on  tree  above 
bench.    Elevation,  71.2140. 

r.  B.  M.  270. — Boat  spike  in  root  of  a  0.4-meter  pin  oak,  30  meters  west  of  track, 
and  1  tel^raph  pole  north  of  depot  at  Benton,  La.  The  letters  "US"  are  cut  on 
tree  above  bench.    Elevation,  71.6160. 

T.  B,  M.  270  A. — Boat  spike  in  root  of  a  0.4-meter  re<l  oak  on  road  from  Benton  to 
Red  River  and  10  meters  east  of  road  on  Abraham  place.     Elevation,  85.2438. 

T.  B.  M  270  B. — Boat  spike  in  root  of  a  0.9-meter  red  oak,  10  meters  east  of  road 
from  Benton  to  Red  River.  The  letters  **  U  S"  are  cut  on  tree  above  bench.  Ele- 
vation, 72.9891. 

T.  B,  M.  270  C. — Boat  spike  in  root  of  a  0.8-meter  red  oak,  50  meters  from  left 
bank  of  Red  River  at  Hurricane  Bluff  Ferry  and  at  south  e<lge  of  road  where  road 
forks.     Elevation,  65.2312. 

P.  B.  M.  llnrriame  Bluff. — Pipestone  bench  at  Hurricane  Bluff,  Bossier  Parish, 
La.  Is  70  meters  from  left  bank  of  Red  River  and  in  yard  to  residence  of  Walter 
Ivory,  20  meters  from  road  to  Hurricane  Bluff  Ferry.     Elevation,  64.5512. 

P.  R.  P.  SO  C. — Is  top  of  boss  to  standard  bench  mark  pipe  (no  stone).  Bench  is 
1,650  feet  from  river  and  1,000  feet  above  mouth  of  small  bayou  at  Hurricane  Bluff, 
Bossier  Parish,  La.     Elevation,  75.9214. 

P.  B.  M,  Benton. — Pipestone  bench  at  Benton,  Bossier  Parish,  I^.,  in  northeast 
comer  of  section-house  yard.     Elevation,  70.2105. 

T,  B,  M.  271. — Boat  spike  in  root  of  a  0.5-meter  sycamore,  20  meters  west  of  track, 
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9  telegraph  j)olea  north  of  milepost  430,  2}  telegrapli  |x>le8  south  of  trestle  70.  The 
letters  "U  S"  are  cut  on  tree  alK)ve  bench.     Elevation,  62.1655. 

T.  B.  M.  'ji73. — Boat  spike  in  root  of  a  0.3-ineter  cottonwood,  200  meters  east  of 
track,  8  telegraph  poles  north  of  milepost  442,  1  pole  north  of  trestle  77.  ElevatioD, 
60.5:^5. 

T.  B.  M.  274' — Is  an  X  cut  on  third  brick  of  second  offset  course  from  northwest 
corner  of  brick  chimney  to  a  deserted  cabin,  60  meters  west  of  track,  3 J  telegraph 
jK)les  north  of  mileix>8t443.  Plantation  road  crosses  track  an<l  nins  in  front  of  bench. 
The  letters  '*U  S"  are  cut  in  the  course  of  brick  just  alK)ve  bench.  Elevation, 
60.3761. 

P.  11.  P.  S2  (Red  River  mrrey). — Pipestone  bench  on  plantation  of  T.  J.  Vance, 
in  front  of  plantation  house,  and  on  top  of  levee  alK)ut  420  feet  above  Benoit  Bayoa. 
p:ievati()n,  61.5761. 

T.  B.  M.  1^6. — Boat  spike  in  root  of  a  1-meter  elm,  40  meters  east  of  track,  4J  tele- 
graph poles  south  of  milepost  445,  and  J  \)o\e  north  of  trestle  86.  The  letters  "US" 
are  cut  on  tree  above  bench.     Elevation,  58.7034. 

T.  B.  M.  i^7. — Boat  spike  in  root  of  a  1-meter  elm,  20  meters  east  of  track  at  first 
wagon-road  crossing  south  of  Brownlee  Station,  at  trestle  90,  and  about  500  meters 
south  of  milepost  446.  The  letters  "US"  are  cut  on  a  tree  above  bench.  Elevation, 
58.8786. 

P.  B.  M.  46  =  A  H'  ^>^w^. — Pipestone  ben(;h  on  east  side  of  Red  River,  opposite 
Shreveport,  about  200  meters  from  Bossier  end  of  Vicksburg,  Shreveport  and  Pacific 
bridge  over  Red  River,  30  meters  southeast  of  tra(!k.  Bench  is  covered  by  southwest 
slop<»  of  levee  and  is  marked  bv  a  post  set  over  a  l>ench  and  painted  white.  Post  is 
marked  "P.  B.  M.  45."  Elevation  }>v  line  from  Delta  to  Ooushatta,  La.,  58.3703. 
Elevation,  58.3301. 

B.  M.  "/^.  P."  (Ao<  Bayou  Pierre  sunrtf  B.  M.  2). — Is  -f  cut  on  top  capstone  of 
retaining  wall  on  southwest  side  of  Vicksburg,  Shreveport  and  Pacific  Railway 
bridge  at  Shreveport,  Caddo  Parish,  La.     Elevation,  62.9754. 

P.  B.  M.  40. — Pipestone  bench  in  northwest  corner  of  yard  of  the  public  building 
at  Shreveport,  Caddo  Parish,  La.  Bench  is  1.3  meters  east  and  0.5  meter  south  of 
fence  corner,  28  meters  nf»rth  of  northwest  corner  of  building.  Elevation  by  line 
from  Delta  U)  Coushatta,  I^.,  65.8447.     Elevation,  65.7964. 

PAKKEVILLE,   LA.,  TO   GREENVILLE,   MISS.,   VIA    ARKANSAS   CITY,  ARK. 

P.  R.  P.  Par  ken  lie. — See  descriptions,  Monroe,  La.,  to  Little  Rock,  Ark.,  p.  1468. 

T.  B.  M.  74' — See  descriptions,  Monroe,  La.,  to  Little  Rock,  Ark.,  p.  1469. 

T.  B.  M.  20. — Is  wire  nail  in  root  of  a  0.4-meter  honey  locust  on  road  where  lane 
turns  off  leading  to  Ouachita  Citv  through  Sandidge  place,  and  about  20  meters 
southwest  of  P.  \i.  P.  Sandidge.     Elevation,  32.8010. 

P.  R.  J*.  Sandidge. — Pipe-tiange  bench  on  Sandidge  place  on  Bayou  Bartholomew, 
Morehouse  Parish,  La.  Bench  is  about  10  meters  north  of  bank  of  bayou  in  south- 
west corner  of  field  at  end  of  lane.     Elevation,  33.3437. 

T.  B.  M.  ^1. — Is  a  wire  nail  in  root  of  a  0.7  meter  oak  on  right  l)ank  of  l>ayou  at 
lower  end  of  Sandidge  place.     Elevation,  31.5148. 

P.  R.  P.  MijerH. — Pipe-llange  bench  on  widow  Myers's  place  on  Bayou  Bartholomew, 
Morehouse  Parish,  La.  Bench  is  about  20  meters  south  of  right  top  Imnk  of  bayou, 
in  northwt^st  corner  of  Held  at  end  of  lane  leading  to  Marble  jnace.  Elevation, 
33.8281. 

T.  li.  M.  27. — Is  wire  nail  in  root  of  a  1.4-meter  white  oak  at  upper  end  of  lane 
between  Williams  and  Jones  places  on  right  bank  of  bayou,  25  meters  southwest  of 
P.  R.  P.  Williams.     Elevation,  32.6780. 

J\  R.  P.  Williams. — Pipe-llan^e  V>ench  on  Jones  place,  on  Bayou  Bartholomew, 
Morehouse  Parish,  La.  Bench  is  20  meters  north  of  right  bank  of  bayou,  in  south- 
west corner  of  yard  around  second  cabin  below  residence.     Elevation,  32.5900. 

7'.  ^f.  B.  28.— V^ ire  nail  in  root  of  a  0.8-meter  sweet  gum  at  upper  end  of  lane 
between  Jones  and  Anderson  places.     Elevation,  33.6876. 

P.  R.  P.  Anderson. — Pipe-flange  l)ench  on  Jones  place  on  Bayou  Bartholomew, 
Morehouse  Parish,  La.  Bench  is  about  20  meters  east  of  end  of  lane  cutting  across 
neck  to  the  Williams  place,  and  15  meters  south  of  bank  of  bayou.  Elevation, 
33.()830. 

P.  R.  P.  Bonner. — Pipe-flange  bench  on  the  Bonner  place  on  Bayou  Bartholomew, 
storehouse  Parish,  I^a.  Bench  is  in  the  northwest  corner  of  yard  around  cabin  on 
the  lower  end  of  the  place.  The  cabin  is  where  the  road  comes  l)ack  to  the  bayou 
after  crossing  the  neck  that  includes  what  is  known  as  the  **  Round  Turns."  Eleva- 
tion, 34.1662. 
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T.  B.  M.  S.h — Is  wire  nail  in  root  of  a0.7-nieter  l)lafk  ^\\n\,  on  rij^ht  bank  of  ]>a^ou 
in  front  of  third  (»bin  l)elow  gin  (or  sawmill)  on  Bonner  place.  Elevation, 
;i4.8879. 

T.  B.  M.  So. — Is  wire  nail  in  root  of  a  1.2-uieter  oak,  on  bayou  Hide  of  road,  350 
meters  b^low  residence  at  Pecan  Landing  on  the  Davin  place.     Elevation,  .'^5.0885. 

T.  /?.  3/.  SG. — Is  wire  nail  in  root  of  a  0.4-mot<'r  hickory,  on  right  bank  of  bayou 
and  300  meters  l>elow  Ward's  residence.     Elevation,  WTy.'MiA). 

P.  R.  P.  Darin  2. — Pipe-flange  l)ench  on  the  Ward  i)lace,  Bayou  Bartholomew, 
Morehouse  Parish,  I^a.  Bench  is  in  the  southwest  corner  of  tield  adjoining  yard  to 
second  cabin  >>elow  the  residence.     Elevation,  35.1^519. 

T.  B.  M.  37. — Is  wire  nail  in  root  of  a  1.2-meter  oak  on  right  })ank  of  Ijayou,  200 
meters  below  Morgan's  house  and  100  meters  below  gin.     Elevation,  84.7797. 

T.  B.  M.  38. — Is  wire  nail  in  root  of  a  0.4-meter  oak  on  bayou  side  of  road  where 
it  forks  to  cross  bayou  at  Wards  Ferry.     Elevation,  34.9574. 

P.  R.  P.  Ward. — Pipe-flange  })ench  at  Wards  Ferry,  Bayou  Bartholomew,  More- 
house Parish,  La.  Bench  is  3  meters  northea.st  of  bridge  across  drain  on  Hope  place, 
and  10  meters  north  of  right  bank  of  bayou.     Elevation,  35.7765. 

T.  B.  M.  41' — Is  lx)at  spike  in  root  of  a  0.3-meter  pine  on  l^ft  bank  of  bayou  and 
in  front  of  residence  on  Miller  place.     Elevatic)n,  ;35.99()9. 

T.  B.  M.  43. — Boat  spike  in  root  of  a  1 -meter  oak  on  bayou  side  of  road  and  50 
meters  north  of  Harry  Wells's  house.     Elevation,  36.7563. 

P.  R.  P.  Wells. — Pipe-flange  bench  on  Wells's  place,  Bayou  Bartliolomew,  More- 
house Parish,  Jja.  Bench  is  in  northwest  corner  of  fleld  which  is  east  of  first  cabin 
east  of  Wells's  residence  and  10  meterssouth  of  left  bank  (»f  bavou.    Elevation,  36.6355. 

T.  B.  M.  4^j. — Boat  spike  in  root  of  a  0.5-meter  sycamore,  150  meters  below  ditch 
from  swamp  to  bayou  on  Mound  place,  and  30  meters  from  left  bank  of  bayou. 
Elevation,  37.7140. 

I*.  R.  P.  Minind. — Bench  distur])cd. 

T.  B.  M.  49. — Boat  spike  in  root  of  a  0.9-meter  sweet  gum  on  bayou  side  of  road, 
250  meters  below  churcn,  an<l  10  meters  above  end  of  lane  between  Watts  and  Nunn 
places.     Elevation,  36.4454. 

T.  B.  M.  50. — Boat  spike  in  root  of  a  1.2-meter  oak  at  Lindgrove  Landing  on  left 
bank  of  bayou,  about  40  meters  above  junction  of  road  from  Bonita  with  bayou. 
The  letters  "U  S"  are  cut  on  tree  alK)ve  ])ef:ch.     Elevation,  38.1172. 

P.  R.  P.  Lindgrove. — Pipe-flange  bench  at  Lindgrove  Landing,  Bayou  Bartholo- 
mew, Morehouse  Parish,  I^a.  Bench  is  in  west  corner  of  field  where  road  from 
Bonita  comes  to  bayou  bank.  It  is  50  meters  south  of  abandoned  store  and  50  meters 
southeast  of  left  bank  of  l)ayou.     Elevation,  38.3789. 

T.  B.  M.  51. — Is  wire  nail  in  root  of  a  0.6-meter  hickory  on  south  side  of  Bonita- 
Lindgrove  road,  on  the  Watts  place,  and  125  meters  above  Scott's  place.  Elevation, 
37.5884. 

T.  B.  ^f.  52. — Boat  spike  in  root  of  a  0.7-meter  sweet  gum  on  north  side  of  Bonita- 
Lindgrove  road  and  about  75  meters  above  line  between  Denham  and  Walker  places. 
Elevation,  34.5848. 

T.  B.  M.  53. — Boat  spike  in  r(X)t  of  a  0.5-meter  sweet  gum,  15  meters  we«t  of  the 
Houston,  Central  Arkansas  and  Northern  Railway  track  and  75  meters  southwest 
of  section  house.     Elevation,  38.3168. 

P.  B.  M.  Bonita. — Pipe-flange  bench  at  Bonita,  Morehouse  Parish,  La.  Bench  is 
in  the  northeast  comer  of  garden  belonging  to  section  house  of  Houston,  Central 
Arkansas  and  Northern  Kailwav.  It  is  about  Ki  meters  east  of  track  and  45  meters 
north  of  section  house.     Elevation,  38.5H44. 

T,  B.  3/.  54' — Ih  wire  nail  in  root  of  a  0. 15-meter  elm  on  east  side  of  track  and  half 
way  iKJtween  thirti  and  fourth  telegraph  poles  al)ove  milepost  498,  at  edge  of  woods 
and  20  meters  al)ove  field.     Elevation,  36.9076. 

T.  B.  M.  56. — Wire  nail  in  root  of  a  0.5-meter  while  oak,  16  meters  east  of  track 
and  225  meters  below  first  ciittle  gap  below  milepost  497.     Elevation,  37.0865. 

T.  B.  yf.  56'.— Nail  in  root  of  a  0.3-meter  ash,  25  meters  east  of  track  and  just  below 
first  cattle  gap  above  Jones  Station.     Elevation,  38.5643. 

P.  B.  M.  Jones. — Pii)e-flange  bench  at  Jones  Station,  storehouse  Parish,  I^a.  Bench 
is  about  20  meters  east  of  tlouston,  Central  Arkansas  and  Northern  Railway  trac^k 
and  15  meters  south  ol  milepost  496  and  in  coruer  of  field  opposite  station  platform. 
Elevation,  38.7067. 

T.  B.  M.  57. — Wire  nail  m  root  of  a  0.7-meter  red  oak  near  point  of  curvature  of 
third  curve  above  Jones  Station  and  on  east  side  of  track.     Elevation,  37.8890. 

T.  B.  M.  58. — Wire  nail  in  root  of  a  0.8-meter  pine,  100  meters  east  of  gin  in  field 
al)ove  third  curve  north  of  Jones  Stati<m,  where  track  comes  within  100  meters  of 
bayou,  20  meters  from  road  crossing  track.     Elevation,  38.6287. 
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P.  R.  P.  La,-Ark. — Pipe-flange  bench  about  500  meters  south  of  line  between 
Louisiana  and  Arkansas  and  in  Morehouse  Parish,  La.  Bench  is  in  edge  of  field  on 
south  side  of  road,  15  meters  east  of  track  and  80  meters  east  of  left  buik  of  Bayon 
Bartholomew.     Elevation,  88.8184. 

T,  B.  M.  59, — Is  wire  nail  in  root  of  a  0.4-meter  sweet  gum  on  east  side  of  track  at 
first  telejrraph  pole  south  of  milepost  492.     Elevation,  38.7958. 

T.  B.  M.  (W. — Wire  nail  in  root  of  a  0.4'meter  pin  oak  on  east  side  of  track  and 
7  telegraph  poles  below  milepost  491.     Elevation,  88.1887. 

T.  B.  M.  61. — Wire  nail  in  root  of  a  0.8-meter  sweet  gum  on  east  side  of  track 
and  ()  t(»legraph  poles  below  milepost  490.     Elevation,  88.6137. 

T.  B.  M,  62. — Wire  nail  in  root  of  a  0.4-meter  oak  6  telegraph  poles  below  mile- 
post  489.     Elevation,  39.3:^52. 

T.  B.  M.  63. — Wire  nail  in  root  of  a  1.4-metor  oak  on  west  side  of  track  and  aboat 
300  meters  above  station  at  Wilmot.     Elevation,  40.8813. 

P.  B.  M.  Wilmot. — Pipe-flange  bench  at  Wilmot,  Ashley  County,  Ark.  Is  in 
southeast  corner  of  yard  around  Hotel  C'hesnutt,  about  50  meters  northeast  of  depot 
and  80  meters  west  of  track.     Elevation,  41.0407. 

T.  B.  M.  64- — Wire  nail  in  root  of  a  0.2-meter  elm,  20  meters  west  of  track  and 
10  meters  above  milepost  487.     Elevation,  89.5520. 

T.  B.  M.  65. — Wire  nail  in  root  of  a  1-meter  oak  15  meters  west  of  track  and  6 
telegraph  poles  above  milepost  486.     Elevation,  40.4426. 

T.  B.  M.  66. — Wire  nail  m  root  of  a  0.4-meter  black  gum  20  meters  west  of  track, 
60  metei-s  east  of  left  bank  of  Bayou  Bartholomew,  and  5J  telegraph  poleb  below 
milepost  485.     Elevation,  40.7661. 

P.  B.  P.  Noble  1. — Pipe-flange  ben(!h  on  James  Noble*s  place  on  I^yuu  Bartholo- 
mew, Ashley  County,  Ark.  Bench  is  about  40  meters  west  of  Houston,  Central 
Arkansas  and  Northern  Railwav  track  at  its  nearest  point  to  the  bayou.  Elevation, 
40.8578. 

T.  B.  M.  67. — Wire  nail  in  root  of  a  0.2-meter  elm  10  meters  east  of  track,  opposite 
south  end  of  turnout  and  8  telegraph  i>oles  l>elow  milepost  484,  near  Parkdale. 
Elevation,  41.2416. 

Gauge  B.  M.  I). — Wire  nail  in  rcK)t  of  a  0.8-meter  white  oak  on  left  bank  of  Bavon 
Bartholomew,  80  meters  above  lane  to  railroad  on  liailv  King's  place.  Elevation, 
42.3178. 

P.  B.  M.  ParhlaU. — Hpe-flange  l)ench  at  Parkdale,  Ashley  County,  Ark.  Bench 
is  in  northeast  corner  of  section-house  yard  and  6  meters  west  of  Houston,  Central 
Arkansas  and  Northern  Railwav  track.     Elevation,  41.6661. 

T.  B.  M.  69. — Wire  nail  in  root  of  a  1.1 -meter  sweet  gum,  15  meters  east  of  track 
and  9  telegraph  i)<)les  above  milepost  488.     Elevation,  41.9775. 

T.  B.  M.  70. — Wire  nail  in  root  of  a  0.8-ineter  ])hi(!k  gum,  20  meters  west  of  track 
and  11 J  telegraph  poles  above  milei>ost  482.     Elevation,  42.1620. 

T.  B.  M.  71. — Nail  in  root  of  a  0.4-meter  cottonwood,  20  meters  east  of  track  and 
one-half  pole  above  division  line,  sections  70-71.     P^levation,  42.2134. 

T.  B.  if.  72. — Wire  nail  in  root  of  a  0.8-meter  sweet  gum,  20  meters  east  of  track 
and  1  telegraph  pole  above  first  cattle  gap  below  curve  at  Sunshine.  Elevation, 
41.3200. 

P.  B.  M.  Sunshltw. — Pii)e-flange  l)ench  at  Sunshine,  Ashley  County,  Ark.  Bench 
is  in  north  corner  of  yarcl  to  cabin  of  E<1  Honevcutt,  al)out  15  meters  east  of  track 
and  2  telegraph  poles  south  of  mile|H)st  479.     Elevation,  42.1385. 

T.  B.  M,  74' — Wire  nail  in  root  of  a  0.8-meter  pignut  hickory,  20  meters  east  of 
track  and  three-fourths  telegraph  pole  a})ove  milep()St  478.     Elevation,  40.5672. 

2\  B.  M.  76. — Wire  nail  in  root  of  a  0.8-meter  elm,  20  meters  east  of  track  and  1 
telegraph  pole  below  tank  at  Portland.     Elevation,  48.8i^92. 

P.  B.  M.  Porthmd. — Pipe-flange  ])ench  at  Portland,  Ashley  Coimty,  Ark.  Bench 
is  about  20  meters  east  of  track  and  in  southeast  corner  of  set!t ion-house  yard.  Eleva- 
tion, 45.0283. 

T.  B.  M.  78. — Wire  nail  in  root  of  a  1.8-meter  white  oak,  40  meters  west  of  track 
and  6  tel^raph  poles  below  mile[)Ost  474.     Elevation,  48.5487. 

T.  B.  AL  79. — Wire  nail  in  root  of  a  0.3-meter  white  oak,  80  meters  east  of  tnutk 
and  one- half  pole  below  division  line  of  sections  69-70.     I'^levation,  43.9378. 

T.  B.  M.  80. — W^ire  nail  in  root  of  a  0.8-meter  sweet  gum,  20  meters  west  of  track 
and  13  telegraph  poles  below  milei>ost  472.     Elevation,  48.7445. 

T.  B.  M,  81. — Wire  nail  in  root  of  a  0.3-meter  sweet  gum  on  Cruis  place,  15  meters 
east  of  track  and  5  telegraph  poles  below  gin.     Elevation,  43.1971. 

T.  B,  M,  82, — Wire  nail  in  root  of  a0.2-meU»r  white  oak,  15  meters  east  of  track  and 
9  telegraph  poles  below  milepost  470.     Elevation,  43.3749. 

T,  B,  M.  83. — Wire  nail  in  root  pf  a  0.3-meter  sweet  gum,  15  meters  north  of  track 
and  4  telegraph  poles  north  of  milepost  470.    Elevation,  44.2461. 
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P,  B.  M.  Kidd. — Pipe-flange  bench  at  Kidds  Spur,  Ashley  County,  Ark.  Bench 
is  in  northwest  comer  of  P.  L.  MoCiurdy's  yard  and  about  25  meters  east  of  Houston, 
Central  Arkansas  and  Northern  Railway  track.     Elevation,  44.0492. 

T.  B.  M.  84' — Wire  nail  in  root  of  a  0.5-meter  hickory,  10  meters  west  of  track  and 
5  telegraph  poles  above  milepost  469.     Elevation,  45.3969. 

T,  S.  Sf.  85. — Wire  nail  in  root  of  a  0.8-meter  sweet  gum,  15  meters  east  of  track  and 
3 J  telegraph  poles  below  milepost  468.     Elevation,  44.7783. 

T.  B.  M.  86. — Wire  nail  in  root  of  a  0.4-meter  willow  oak,  15  meters  east  of  track  and 
3  telegraph  poles  below  sign  reading  "Station  1  mile."     Elevation,  44.3416. 

T.  B.  M.  87. — Wire  nail  in  root  of  a  0.4-meter  honey  locust,  immediately  south  of 
church,  in  front  of  schoolhouse,  on  west  side  of  track,  o[)posite  end  of  switch,  and 
7  telegraph  poles  below  station  at  Morrell.     Elevation,  45.7810. 

P.  K.  P.  Morrell. — Pipe-flange  bench  at  Morrell,  Ashley  County,  Ark.  Bench  is 
in  west  corner  of  yard  to  section  house  and  about  20  meters  west  of  Houston,  Cen- 
tral Arkansas  and  Northern  Railway  track.     Elevation,  45.8371. 

T.  B.  M.  89. — Wire  nail  in  root  of  a  0.4-meter  sweet  gum,  20  meters  west  of  track 
and  6J  telegraph  poles  below  milepost  4(>5.     Elevation,  44.4823. 

T.  B.  M.  90, — Wire  nail  in  root  of  a  0.2-meter  oak,  25  meters  east  of  track  and  3 
telegraph  poles  above  the  Ashley-Drew  county  line.     Elevation,  44.7533. 

T.  B.  M.  91. — Wire  nail  in  root  of  a  0.3-meter  black  gum,  20  meters  west  of  track 
and  one-half  telegraph  pole  above  upper  end  of  first  curve  above  milepost  464.  Ele- 
vation, 45.5805. 

T.  B.  M.  92. — Wire  nail  in  root  of  a  0.2-meter  hickorv,  15  meters  east  of  track 
and  9  telegraph  poles  below  sign  reading  "Station  one  mife."     Elevation,  45.4259. 

T.  B.  M.  P5.— Wire  nail  in  root  of  a  0.3-meter  hickory,  20  meters  east  of  track,  4J 
telegraph  poles  below  milepost  461,  and  50  meters  below  section  house  at  Hudspeth. 
Elevation,  46.5001. 

P.  B.  M.  Hvditjyelh. — Pipe-flange  bench  at  Hudspeth,  Chicot  County,  Ark.  Bench 
is  in  southeast  corner  of  yard  to  section  house  and  about  15  meters  east  of  Houston, 
Central  Arkansas  and  Northern  Railway  track.     Elevation,  46.7008. 

T.  B.  M.  94 — Wire  nail  in  root  of  a  0.5-meter  hickory,  20  meters  west  of  track 
and  6  tel^raph  poles  below  mile|X)st  459.     Elevation,  48.2071. 

T.  B.  M.  96. — Wire  nail  in  root  of  a  0.3-meter  oak,  on  west  edge  of  railway  right 
of  wav,  and  1  telegraph  pole  above  second  cattle  gap  below  milepost  458.  Elevation, 
47.4652. 

T.  B.  M.  98. — Wire  nail  in  root  of  a  0.4-meter  cotton  wood,  on  west  side  of  right  of 
way,  4  telegraph  poles  below  crossing  of  Warren  branch  of  St.  Louis,  Iron  Mountain 
and  Southern  Railroad.     Elevation,  47.9015. 

P.  B.  M.  Dermott. — Pipe-flange  bench  at  Dermott,  Chicot  County,  Ark.  Bench  is 
in  the  northwest  corner  of  yard  to  section  house  and  15  meters  west  of  Houston, 
Central  Arkansas  and  Northern  Railway  track.     Elevation,  48.8509. 

T.  B.  M.  99a. — Wire  nail  in  root  of  a  0.4-meter  pignut  hickory  at  north  edge  of 
right  of  way  and  J  telegraph  pole  east  of  bridge  614  on  Warren  branch  of  St.  Ix)uis, 
Iron  Mountain  and  Southern  Railroad.     Elevation,  49.2648. 

T.  B,  M.  100a. — Bench  disturbed. 

T.  B.  M.  101a. — Wire  nail  in  root  of  a  1.1-meter  red  oak  on  north  edge  of  right  of 
way  one-half  telegraph  pole  east  of  bridge  619.     Elevation,  46.8227. 

21  B.  M.  lO^a — Wire  nail  in  root  of  a  0.8-meter  cotton  wood  on  south  edge  of  right 
of  way  opposite  first  telegraph  pole  west  of  road  crossing  at  Baxter.  Elevation, 
49.2239. 

P.  R,  P.  Baxter. — Pipe-flange  l)ench  at  Baxter,  Drew  County,  Ark.  Bench  is  in 
the  east  comer  of  ^ard  of  S.  A.  Duke,  about  30  meters  southwest  of  track  of  Warren 
branch  of  St.  Louis,  Iron  Mountain  and  Southern  Railway,  about  50  meters  west  of 
west  end  of  bridge  across  Bayou  Bartholomew.     Elevation,  49.3844. 

T.  B,  M.  99. — Wire  nail  in  root  of  a  0.2  meter  maple  on  east  edge  of  right  of  way, 
1  telegraph  pole  above  milepost  454.     Elevation,  47.7845. 

T.  B.  Sf.  100. — Wire  nail  m  root  of  a  0.2  meter  persimmon  on  east  edge  of  right  of 
way,  and  1  telegraph  pole  above  milepost  453.     Elevation,  47.4296. 

T.  B.  M.  101. — Wire  nail  in  root  of  a  0.2  meter  oak,  on  east  edge  of  right  of  way, 
3J  telegraph  poles  above  milepost  452.     Elevation,  47.8064. 

T.  B,  M.  102. — WMre  nail  in  root  of  a  0.4-meter  oak,  on  east  side  of  right  of  way, 
2i  telegraph  poles  above  milepost  451.     Elevation,  48.2448. 

T.  B.  M.  lOS. — Wire  nail  in  root  of  a  0.4-meter  sweet  gum,  on  edge  of  right  of 
way,  2}  telegraph  poles  above  milei)ost  450.     P^levation,  49.0665. 

T.  B.  M.  104. — Wire  nail  in  root  of  a  0.6-meter  willow  oak,  on  east  edge  of  right  of 
way,  and  2i  telegraph  poles  from  milepost  449.     Elevation,  48.28(50. 

T.  B.  M.  105, — Wire  nail  in  root  of  a  0.2  meter  honey  locust,  on  west  edge  of  right 
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of  wav,  south  Hide  of  wa^oii  road,  and  2A  telegraph  poles  l)elow  milepoet  448.     Ele- 
vation, 51.0217. 

T.  B.  M.  106a. — Wire  nail  in  root  of  a  0.4-nieter  oak,  on  west  side  of  tracrk  in  yanl 
surrounding  cabin  alwut  540  nietei*s  north  of  McGehee  Station.     Elevation,  51.2855. 

P.  B.  M.  G.  (('.  and  G.  >S'.).— At  Mcttehee,  Desha  County,  Ark.  Was  center  of 
croHs  in  head  of  copper  bolt,  leaded  horizontally  into  a  brick  chimney  on  the  north 
side  of  a  Huiall  whitewasheil  house  west  of  the  line  of  the  St.  Louis,  Iron  Mountain 
and  Southern  road.  The  bricrk  is  in  the  ninth  c^ourse  from  the  ground;  the  house  the 
seventh  one  north  of  A.  McGehee's  store.  The  coT)per  l)olt  had  l)een  taken  out,  hut 
the  center  of  cavity  was  taken  as  the  point  and  will  vary  only  a  few  millimeters  from 
the  original  point.     KU;vation,  51.7706. 

P.  B.  M.  MrGehce. — Pipe-flange  bonch  at  McCiehee,  Desha  County,  Ark.  Bench 
is  in  west  corner  of  yard  of  cabin  opi>osite  the  north  end  of  switch  and  west  of  tlie 
St.  Louis,  Iron  Mountain  an<l  Southern  Railway  track.  The  cabin  is  the  same  one 
used  for  the  C.  and  (t.  S.  benchmark  G,  al)ove  (lescrilxjd.     Elevation,  51.4485. 

T.  B.  }[.  107. — Wire  nail  in  root  of  a  0.4-meter  elm  on  south  edge  of  right  of  way, 
immediately  west  of  lirst  road  crossing  ea.**t  of  milepost  447.     Elevation,  50.57^^2. 

T.  B.  }f.  108. — Wire  nail  in  root  of  a  1 -meter  red  oak  on  south  edge  of  right  of 
way,  21  telegraph  poles  east  of  niile]K)st  450.     Elevation,  40.6396. 

T.  B.  M.  lOfK — Wire  nail  in  root  of  a  O.o-meter  oak  on  south  edge  of  right  of  way, 
8}  telegraph  [)ol(^  a])ove  milepoet  451.     Elevation,  47.7673. 

T.  B.  M.  110. — Wire  nail  in  root  of  an  0.8-meter  black  gum,  on  south  side  of  right 
of  way,  3i  telegraph  poles  east  of  east  end  of  first  trestle  east  of  section  house  at 
Trippe.     Elevation,  47.6064. 

P.  B.  M.  Trippe. — Pipe-flange  bench   at  Trippe  Junction,   Desha  County,   Ark 
Bench  is  in  south  corner  of  R.  D.  Crenshaw's  yard,  north  of  the  Warren  brancrh  of 
the  St.  I^uis,  Iron  Mountain  and  Southern  liiiilway  track.     Elevation,  50.2323. 

T.  B.  M.  117=Ijeire  H.  M. — Is  iron  pijKi  on  west  slope  of  railway  (lump  on  Wi*st 
slope  of  levee  and  100  meters  from  bank  of  Mississippi  River.     Elevation,  50.246L 

P.  B.  M.  F.  (C.  and  G.  S.). — At  Arkansas  City,  Desha  County,  Ark.     Is  bottom 

of  s(iuare  cut  in  the  top  of  an  8  by  8  inch  granite  post  set  in  ground  about  2  metern 

south  of  west  corner  of  small  house  southwest  of  railroad  station.     It  is  lettered 
us 

thus:  D  Coast  and  Geodetic  survev  elevation,  42.2140  meters,  Gulf  level.     Elevation, 
BM 

48.3833. 

/?.  3f.  .1  (Etrms,  iSSfi). — Top  of  a  large  railroad  spike  in  ro<jt  of  a  3i-foot  elm  in 
same  yard  as  P.  H.  M.  F.     Elevation,  48.2930. 

M.  R.  C.  Stone,  ^^K — Is  top  of  st(mc  post  N.  79°  50''  W.,  420  meters  from  railway 
shops  below  Arkansas  City.     Is  250  meters  from  cdgt»  of  woods.     Elevation,  47.6410. 

M.  Ji.  C.  Stone  '\?. — Is  stone  on  inner  slope  of  levee  on  Clark  place,  opposite 
Arkansas  City,  1,600  meters  l)elow  Shelby's  store,  and  650  meters  below  junction  of 
levee,  and  620  meters  above  another  junction.     Elevation,  50.3225. 

P.  B.  M.  84  (M.  R.  r.).— Bench  disturlxnl. 

T.  B.  M.  120. — Wire  nail  in  root  of  a  0.05-meter  honey  locust  on  Port  Anderson 
pla<;e,  560  meters  Inflow  division  line.     Elevation,  47.4326. 

P.  B.  J/.  8')  ( }f.  Jt.  C.) — Is  top  of  brass  bolt  in  top  of  stcme  post  set  in  southeast 
corner  of  yard  of  Thomas  S.  Kennedy's  plantation,  at  Port  Anderson,  Bolivar  County, 
Miss.  Stones  is  25  meters  east  of  a  bric^k  cistern  at  southeast  corner  of  house,  and  40 
meters  southeast  of  brick  cistern  at  northeast  cornier  of  house.  It  is  55  meters  l)ack 
from  levee  and  a) )out  160  meters  above  an  a bru])t  turn  in  levee.  Top  of  l>olt  is  5 
millimeters  a])ove  top  of  st<me.  Miasissippi  River  Connnission  elevation,  47.7646 
meters,  Cairo  dii turn.     Elevation,  47.7892. 

T.  B.  M.  lJl=fA'irt'  B.  }f. — Is  iron  pipe  at  leve(»  station  3710,  at  angle  in  lev<je,  425 
meters  above  second  angle  l>elow  Port  An<lerson  residenci*.     Elevation,  50.2487. 

P.  B.  M.  8fi.  (M.  R,  C). — Is  top  of  bra*<s  bolt  in  toj)  of  stone  ]^ost  planted  on  lands 
of  Thomas  S.  Kenntnly,  300  meters  above  Offutts  Landing,  Washington  County,  Miss. 
The  stone  is  in  southwest  (corner  of  field,  1  meter  ba<'k  of  old  levee,  25  meters  north 
of  new  levee,  which  marks  the  boundary  line  l)et ween  Bolivar  and  Washington  coun- 
ties, and  is  in  Bolivar  County,  Miss.  Top  of  bolt  is  4  millimeters  al)Ove  top  of  stone. 
Mississippi  River  Commission  elevation,  47.2875.     Elevation,  47.3040. 

T.  B.  M.  l23=Levee  B.  M.—AX  levee  station  3790,  and  1,290  meters  Ijelow  Cousins 
store  at  Offutts  landing.     Elevation,  49.7942. 

P,  B.  M.  Millers  Bend.— At  Millers  Bend,  Washington  County,  Miss.  Bench  was 
set  by  Asst.  Engineer  J.  T.  Ashler,  of  the  levee  l)oard,  during  the  winter  of  1892-93. 
Is  top  of  brass  SdU  in  top  of  a  6  by  6  inch  granite  iK)st  between  two  trees,  about  20 
meters  east  of  angle  in  levee  at  Millers  Bend.     Elevation,  44.8459. 

T,  B,  M,  ISO. — Wire  nail  in  root  of  a  0.2-meter  thorn  on  east  side  of  Walnut  street, 
Greenville,  Miss. ,  and  40  meters  south  of  where  levee  leaves  street.    Elevation,  44.4871. 
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B.  M.  0.  (M,  R.  C.  1893). — At  Greenville,  Washington  County,  Miss.  Is  in  south- 
west comer  of  Blanton  burial  ground,  north  of  Main  and  east  of  Locust  streets.  It  is 
in  the  fence  corner,  and  consists  of  a  copper  bolt  leaded  vertically  in  upper  surface  of 
an  18''''  X  W^  X  4f^  tile  placed  about  3  feet  below  ground.    The  face  of  tile  is  marked: 

Mississippi  River  Commission 

u  s 

BAM 
1893 

Tile  is  surmounted  by  an  iron  pipe  placed  on  the  tile  over  the  copper  bolt.  Eleva- 
tion, 44.2776. 

C.  and  Q.  S.  P.  B.  M.  Greenville^  No  1. — At  Greenville,  Washington  County,  Miss., 
on  corrugated  iron  doorsill  on  north  side,  near  northwest  corner  of  building  known 
as  the  **bank  building.**  The  precise  point  is  not  marked,  but  can  be  defined  as  the 
point  near  the  back  side  and  west  end  of  sill,  32  centimeters  from  front  face,  55  mil- 
limeters from  door  strip,  and  9  centimeters  from  west  door  jamb.  Coast  and  Geodetic 
Survey  elevation,  39.9630  meters.  Gulf  level.  Mississippi  River  Commission  eleva- 
tion, 46.0891.  Elevation  by  line  from  Delta,  La.,  to  Greenville,  Miss.,  via  Yazoo 
City,  Miss.,  46.2359.     Elevation,  46.1343. 

GLENDORA    TO    FARMERVILLE  AND  STEINS  BLUFF,   LA. 

T.  B.  M.  79. — See  descriptions,  Monroe,  La.,  to  Little  Rock,  Ark.,  p.  1468. 

P.  R.  P.  Glendora. — See  descriptions,  Monroe,  J^a.,  to  Little  Rock,  Ark.,  p.  1468. 

T.  B.  M.  29. — Small  boat  spike  in  root  of  a  1 -meter  whit^  oak,  16  meters  east  of 
small  bridge  and  on  right  side  of  wood  road  from  Hugh  Young  place  to  opposite 
Port  Union.     Elevation,  30.1655. 

P.  B.  M.  Port  Union. — Pipe-flange  bench  in  south  corner  of  R.  C.  Webb's  yard  at 
Port  Union  Landing,  Union  Parish,  La.,  about  14 J  meters  south  of  south  corner  of 
dwelling  and  60  meters  from  right  l)ank  of  river.     Elevation,  31.9582. 

T.  B.  M.  28. — Boat  spike  in  surface  route  of  a  0.3  and  a  0.7  meter  twin  gum  at  foot 
of  lane,  18  meters  southwest  of  graveyard.  111  meters  from  right  bank  of  river  and 
about  580  meters  above  Port  Union  limding.     P]levation,  31.0616. 

T.  B.  M.  27. — Boat  spike  in  root  of  a  0.7-meter  red  oak,  to  right  of  road  and  at 
top  of  west  bank  of  slough.     Elevation,  29.8905. 

T.  B.  M.  26. — Boat  spike  in  root  of  a  0.5-meter  j)ost  oak,  to  left  of  road  at  top 
of  small  hill  after  crossing  small  branch,  and  75  meters  east  of  fence  corner  around 
first  clearing  east  of  W.  T.  Hay's.     Elevation,  35.9719. 

P.  B.  M.  Jlaij. — Pipe-flange  bench  in  northeast  corner  of  W.  T.  Hay's  yard.  Union 
Parish,  La.,  21.4  meters  from  northeast  (corner  of  dwelling  and  30  meters  south  of 
public  road.    Elevation,  47.3825. 

T,  B.  M.  25. — Boat  spike  in  root  of  a  0.4-meter  pin  oak,  to  right  of  road  406  meters 
east  of  Point  Pleasant  Baptist  Church  in  small  swale,  and  about  200  meters  west  of 
17-mile  board.     Elevation,  51.6065. 

T.  B.  M.  24. — Boat  spike  in  root  of  a  0.3-meter  pin  oak  in  front  of  J.  T.  Slack's 
house  at  top  of  west  hill  leading  to  Rocky  Branch.     Elevation,  53.9563. 

71  B.  M.  23. — Boat  spike  in  root  of  a  0.6-meter  red  oak,  to  left  of  road  at  top  of 
hill,  about  300  meters  east,  along  road  from  John  Harris  house,  which  sits  back  in 
field.    Elevation,  57.4488. 

^  T,  B.  M.  22, — Boat  spike  in  root  of  a  1.4-meter  red  oak,  on  right  of  road  at  junc- 
tion of  main  road  with  road  to  Colsons  post-oflice.  Tree  is  very  conspicuous,  being 
a  large  spreading  oak  at  top  of  hill.     Elevation,  61.6822. 

T,  B.  M,  21. — Boat  spike  in  root  of  a  0.4-meter  white  oak,  on  left  of  road  and 
between  roads  at  foot  of  first  hill  beyond  White's  house.     Elevation,  52.5994. 

P.  B,  M.  White. — Pipe-flange  bench  in  north  corner  of  yard  of  William  White, 
Union  Parish,  La.,  at  forks  of  road  coming  from  Farmerville  and  going  to  Ouachita 
City  and  Port  Union.  Is  5  meters  south  of  first  road,  25  meters  east  of  second,  and 
9  meters  from  north  corner  of  house.     Elevation,  60.7552. 

T.  B.  M.  20. — Boat  spike  in  root  of  a  0.4  and  a  0.2  meter  twin  pine,  to  left  of  road  at 
top  of  hill  after  crossing  creek,  about  350  meters  from  Jim  Simpson's  house  and  40 
meters  west  of  road  to  Turkey  Bluff.    Trees  have  been  deadened.     Elevation,  58.8090. 

T.  B.  M.  19. — Boat  spike  m  root  of  a  0.5-meter  i)ine,  to  left  of  road,  10  meters  east 
of  a  small  branch,  which  is  about  350  meters  east  of  Jim  Purdue's  residence.  Eleva- 
tion, 53.5558. 

T,  B.  M.  18. — Boat  spike  in  root  of  a  0.6-meter  white  oak,  to  right  of  road  and  at 
top  of  west  hill  at  the  foot  of  which  is  Sixteenth  or  Tucker  Creek.    Elevation,  39.9699. 

T.  B.  M.  17, — Boat  spike  in  root  of  a  0.4-meter  hickory,  3 J  meters  north  of  road 
and  40  meters  from  southeast  corner  of  John  Ward's  house.    Elevation,  61.4676. 
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P.  B.  M.  Rogers. — Pipe-flange  bench  in  southeast  comer  of  Pattison  Roger's  vard 
on  **  Lower  road,"  Farmerville  to  Port  Union,  and  about  7|  miles  from  former  place. 
It  is  0.6  meter  from  front  fence,  5  meters  west  of  fence  dividing  yard  from  horse  lot, 
3.1  meters  southeast  of  well,  and  9.5  meters  southeast  of  cabin.    Elevation,  59.6349. 

T.  B.  M.  16, — Boat  spike  in  root  of  a  twin  cherry,  each  0.5  meter  diameter,  about 
75  meters  west  of  cross  road  to  Echels  Ford  and  250  meters  west  of  old  church. 
Elevation,  61.3851. 

T.  B.  M.  15. — Boat  spike  in  root  of  an  0.8-meter  sweet  gum  at  forks  of  and  between 
two  roads,  just  west  of  small  branch  which  is  1.2  kilometers  east  of  W.  W.  Taylor's 
dwelling.     Elevation,  29.4214. 

T.  B.  M.  14. — Boat  spike  in  root  of  an  0.8-meter  pine,  to  right  of  road  to  Port 
Union,  10  meters  from  comer  of  fence  and  in  front  of  W.  W.  Taylor's  dwelling,  which 
is  about  350  meters  south  of  road.     Elevation,  42.3406. 

T.  B.  M.  11. — Spike  in  root  of  a  0.3-meter  post  oak,  to  left  of  road,  about  250  meters 
along  road  from  side  road  to  Jack  Kennedy's  gin  and  about  75  meters  west  of  fork 
of  Lower  and  Middle  roads  to  Port  Union.     Elevation,  57.0912. 

T.  B.  M.  10. — Spike  in  root  of  a  0.5-meter  post  oak,  to  left  of  road,  about  50  meters 
south  of  cabin  and  30  meters  southwest  of  a  big  well  (not  curbed),  about  80  metere 
east  of  a  small  branch  and  150  meters  east  of  Hoffman's  house.     Elevation,  35.9037. 

T.  B.  ^f.  9. — Spike  in  root  of  0.4-meter  white  oak,  on  right  of  road  at  top  of  hill 
and  at  end  of  level  stretch  east  of  Underwood's  dwelling.    Elevation,  46.2001. 

T.  B.  M.  8. — Spike  in  root  of  a  0.2-meter  post  oak,  10  meters  north  of  road  and  250 
meters  west  of  Jim  Undersood's  house.     Elevation,  42.2197. 

T.  B.  M.  7. — Boat  spike  in  root  of  a  0.4-meter  sweet  ^um,  on  top  of  second  hill 
from  Farmerville  and  to  left  of  road  opposite  two  cabins  m  field  to  left  Elevation, 
52.9058. 

P.  B.  M.  Fannenille. — Pipe-flange  bench  in  the  northwest  comer  of  court-house 
yard  at  Farmerville,  Union  Parish,  La.     Elevation,  60.8811. 

T.  B.  M.  S. — Boat  spike  in  root  of  a  1 -meter  pine  on  left  of  road,  Farmerville  to 
Forks  Ferry,  at  junction  of  road  and  trail  leading  to  ferry,  and  just  at  the  top  of  the 
laige  hill  at  the  same  place  on  main  road.     Elevation,  66.2503. 

T.  B.  M.  4. — Boat  spike  in  root  of  a  1 -meter  sweet  gum,  to  left  of  road,  2  meters 
from  well,  about  75  meters  from  old  sawmill,  and  about  200  meters  along  road  from 
Forks  Ferry.     On  left  bank  of  bayou.     Elevation,  28.6701. 

T.  B.  M.  6. — Boat  spike  in  root  of  a  0.4-meter  black  gum,  on  south  side  of  lane  to 
J.  T.  Brantley's  house  at  Scotts  Bluff  and  8  meters  from  corner  of  fence.  Eleva- 
tion, 41.6142. 

P.  B.  M.  Scott. — Pipe-flange  bench  on  right  top  bank  and  30  meters  back  of  right 
second  bank  of  Bayou  Comie  at  Scotts  Bluff,  Union  Parish,  La.  Is  19  meters  below 
site  of  old  warehouse  and  witnessed  by  three  triangular  blazed  trees  as  follows: 
Bench  is  on  line  with  and  halfway  between  0.7-meter  black  gum,  north  IJ  meters, 
and  0.5-meter  black  gum,  south  1.5  meters;  and  0.5-meter  pine,  northeast  6  meters. 
Elevation,  29.2997. 

B.  M.  Scott — Is  nail  in  root  of  a  15-inch  black  gum,  right  bank  of  bayou  and  10 
meters  below  site  of  old  warehouse.     Elevation,  28.8930. 

P.  B.  M.  Stein. — Pipe-flange  bench  at  Steins  Bluff,  Union  Parish,  La.  Is  on  north- 
east side  and  halfwav  between  north  and  east  corners  of  smallest  old  store.    Old 
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store  is  about  20  meters  west  of  south  end  of  warehouse.     Elevation,  35.6198. 

B.  M.  Stein. — Is  nail  in  root  of  a  10-inch  sweet  gum  on  side  of  hill  near  upper 
outer  corner  of  Stein's  warehouse.  Tree  is  in  line  with  and  about  15  feet  north  of 
west  wall.     Elevation,  31.4297. 

T.  B.  M.  1. — Boat  spike  in  root  of  a  0.3-meter  white  oak  on  left  side  of  road  from 
Cox  Ferry  to  Farmerville,  about  100  meters  southwest  of  school  building  and  0.9 
kilometer  from  court-house  at  Farmerville.     Elevation,  62.5507. 

B.  M.  Cox. — Is  head  of  spike  in  root  of  a  36-inch  post  oak  on  right  bank  of  bayou 
at  Cox  Ferry  and  just  below  mouth  of  small  slough.     Elevation,  26.2138. 

B.  M.  L.  (Burrowes  1883). — Is  small  nail  in  root  of  same  tree  as  B.  M.  Cox.  Bur- 
ro wes  elevation,  35.030  feet.     Elevation,  26.0479. 

P.  B.  M.  Cox  Ferry. — Pipe-flange  l)ench  on  right  top  bank  of  Bayou  D'Arbonne, 
26  meters  east  or  below  ferry  road,  12  meters  from  edge  of  bank  and  near  small 
swale,  and  witnessed  by  four  triangular  blazed  trees,  viz:  0.6-meter  sweet  gum,  230°, 
2i  meters;  0.5-meter  water  oak  190°,  3  meters;  1.4-meter  oak,  330°,  8  meters;  and 
0.5-meter  pin  oak,  40°,  4  meters.    Elevation,  27.6955. 

DELTA   TO   COUSHATTA,  LA. 

C.  and  O,  S,  B.  M.  216. — In  Delta,  Madison  Parish,  Ia.,  opi>osite  Vicksburg,  Miss. 
The  end  of  vertical  ray  of  five-rayed  cast-iron  star,  used  as  a  tie  plate,  in  soutii  end 
of  parish  clerk's  office  near  court-house.    Is  about  4  feet  from  ground  and  3  from 
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southeast  comer  of  building.  Coast  and  Geo<letic  Survey  elevation  27.8699  meters, 
Gulf  level.     Elevation,  34.0836.     ( Bencrh  destroyed. ) 

C  and  G.  S.  A  SW.  base. — The  cross  cut  on  top  of  copper  bolt  leaded  in  top  of 
the  14  by  14  inch  limestone  post  marking  the  south  end  of  the  Delta  base  hue. 
The  stone  stands  just  south  of  tlie  Vicksburg,  Shreveport  and  Pacific  Railway,  in  the 
south  edge  of  the  village  of  Delta,  Madison  Parif^h,  La.,  and  is  apparently  undis- 
turbed. It  is  east  of  the  road  which  forms  the  main  street  of  the  village.  Coast  and 
Geodetic  Survey  elevation,  26.6242  meters.  Gulf  level.     Elevation,  32.8874. 

P.  B.  M.  2. — Pi]K»stone,  bench  at  northeast  corner  of  the  most  easterly  of  the 
Vicksburg,  Shreveport  anil  Pacific  Railway  section  houses  at  Mound  Station,  Madi- 
son Parish,  La.  Bench  is  0.8  meter  south  and  0.2  meter  east  of  northeast  corner  of 
house.     Elevation,  31.5223. 

P.  B.  M.  3. — Pii:)estone  l)ench  in  the  northeast  corner  of  yard  of  Mrs.  N.  Thomas, 
at  California  Station,  Madison  Parish,  La.,  and  400  meters  south  of  Vicksburg,  Shreve- 
port and  Pacific  Railway  bridge  No.  25.     Elevation,  33.0703. 

P.  B.  M.  4. — Pipestone  ben(;h  in  southwest  corner  of  yard  around  cabin  and 
opposite  store  at  Barnes  Station,  Madison  Parish,  La.,  13.4  meters  from  southwest 
comer  of  cabin  chimney,  and  44  meters  north  of  center  of  railroad  siding.  Elevation, 
30.8796. 

P.  B.  M.  6. — Hole  in  head  of  copper  bolt  leaded  horizontally  in  south  wall  of 
court-house  at  Tallulah,  Madison  Parish,  I^.  Bolt  is  0.6  meter  west  of  west  side  of 
main  door  and  0.55  meter  al)ove  floor  of  gallc^ry.     Elevaticm,  34.1630. 

P.  B.  M.  6. — Cross  cut  on  west  end  of  iron  doorsill  of  south  entrance  of  Tallulah 
court-house.     Elevation,  33.7671. 

P.  B.  M.  7. — Pipestone  l)ench  on  eiust  bank  of  I^ke  One,  57  meters  north  of  east 
pier  of  Vicksburg,  Shreveport  and  Pacific  Railway  bridge,  and  in  northwesterly 
direction  from  VV^addill's  sawmill.     Elevation,  2^^7431. 

P.  B,  M.  8. — Pipestone  bench  at  northwest  corner  of  store  at  Quebec  Station, 
Madison  Parish,  I^a.  Store  is  110  meters  southwest  from  west  end  of  railroad  siding 
and  60  meters  southeast  of  east  end  of  railroad  bridge  over  Bayou  Dispute.  Eleva- 
tion, 29.0<)37. 

P.  B.  }f.  9. — Pip(»stone  bench  on  east  bank  of  Tensas  River,  near  Quel)ec,  in  a 
southerly  direction  from  railroad  bridge,  and  in  direct  range  of  second  bent  of  east 
bridge*  ai)proach,  8.7  meters  south  of  center  line  of  track.     Elevation,  29.9959. 

P.  B.  M.  10. — Pipestone  bench  at  Dallas,  Madison  Parish,  I^a.  Bench  is  2.35 
meterb  east  of  brick  chimney  of  fir.-t  ciibin  west  of  Tensas  River,  on  north  side  of 
railroad  track,  and  4.1  meters  north  of  center  line  of  track.     Elevation,  29.4094. 

P.  B,  M,  11. — Pipestone  l>ench  in  northwest  (corner  of  yard  of  house  occupied  by 
setition  foreman  at  Waverly,  Ma<lison  Parish,  I>a.  Bench  is  55  meters  south  of  center 
of  railroad  track  and  20.5  meters  north  of  house  in  continuation  of  west  wall.  Ele- 
vation, 30.1182. 

P.  B,  M.  1^. — Pipestone  bench  (pipe  gone)  on  west  bank  of  Bayou  Ma^on,  near 
Vicksburg,  Shreve])ort  and  Pacufic  Railway  bridge.  Bench  is  in  ciirect  range  with 
the  third  bent  of  west  bridge  approach,  40  meters  south  of  center  of  track  and  12 
meters  back  from  bank  of  bayou.  Witnessed  by  three  reference  trees,  as  follows: 
0.2-meter  locust,  10.8  meters  distant,  plain  blaze;  0.2-meter  red  haw,  5.2  meters  dis- 
tant, plain  blaze;  and  0.25-meter  bitter  pecan,  4.2  meters  distant,  triangular  blaze. 
Elevation,  28.8012. 

P.  B,  M.  13. — Pipestone  l)ench  at  Delhi,  Richland  Parish,  La.,  in  northwest  cor- 
ner of  residence  lot  belonging  to  W.  T.  Insley.  Bench  is  27.3  meters  south  of  center 
line  of  track,  20.4  meters  east  of  Catholic  churchyard  fence,  and  1  meter  south  and 
1  meter  east  of  northwest  fence  corner.     Elevation,  34.9267. 

B.  M.  Delhi. — Spike  in  root  of  a  water  oak  alK)ut  oj)iK)8ite  Mrs.  Bloom's  residence 
and  18  meters  north  of  track.     Elevation,  34.f>447. 

T,  B.  M.  30. — Top  of  railroad  spike  in  root  of  a  small  gum,  15  meters  north  of  track 
and  about  20  meters  west  of  bridge  98.     Elevation,  32.5142. 

P.  B.  M.  14' — Pipestone  bench  at  CarpentiT  Station,  Richland  Parish,  La.,  in 
southwest  comer  of  yard  to  ciibin  standing  opposite  railroad  platform.  Bench  is 
15.4  meters  north  of  center  of  track  and  23.8  meU^rs  southeast  of  southeast  corner  of 
cabin.     Elevation,  32.5140. 

P.  B.  M,  15. — Pipestone  l)ench  at  Holly  Ridge,  Richland  Parish,  I^a.,  in  yard  of 
residence  of  W.  F.  Winstead,  23.4  meters  south  of  front  line  of  gallery,  1.8  meters 
west  of  main  door  to  house,  and  18.3  meters  north  of  center  line  of  track,  flleva- 
tion,  32.0892. 

P.  B.  if.  16. — Pipe-flange  })cnch  in  court-house  yard  at  Riiyville,  Richland  Parish, 
1.41.  Bench  is  0.8  meter  west  of  northwest  corner  of  **L"  in  court-house  front,  0.9 
metc*r  north  of  north  wall,  and  61  meters  south  of  center  of  track.  Elevation, 
30.6624. 
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P.  B.  M.  17. — Hole  in  head  of  copper  bolt  leaded  in  face  of  *  *  L  "  of  coart-hoose  front, 
Rayville,  Richland  Parish,  La.,  0.09  meter  west  of  north  door  and  0.4  meter  above 
floor  line.     Elevation,  32.9917. 

T.  B.  M.  30. — Is  X  in  railroad  spike  driven  in  root  of  an  ejm  about  15  meters  south 
of  railroad  tra(*k  and  400  meters  east  of  milepost  52  from  Delta.     Elevation,  90.4468. 

T.  B.  M.  40a. — On  oak  about  40  meters  south  of  railroad  track  and  10  meters  back 
of  small  store  at  Girard,  La.     Elevation,  31.0926. 

P.  B.  M.  18. — Pipestone  benc'h  on  east  bank  of  Bcouf  River,  near  Girard,  Rich- 
land Parish,  La.,  in  a  southeasterly  direction  from  Vicksburg,  Shreveport,  and  Pacific 
Railway  bridge,  70.6  meters  south  of  center  line  of  track  and  in  direct  range  of  firet 
bent  east  of  bridge  approach,  12.5  meters  from  river  bank,  and  200  meters  northeast 
of  hoiLse.     Elevation,  30.5726. 

P.  B.  3/".  10. — Pipi.»stone  bench  at  Girard,  Richland  Parish,  La.,  east  side  of  jrard 
of  Mrs.  Brashe^r,  4  meters  east  and  4.5  meters  south  of  southeast  comer  of  brick 
chimney  at  east  end  of  house  and  26  meters  south  of  center  line  of  track.  Elevation, 
80.3209. 

P.  B.  M.  20. — Hole  in  head  of  copper  bolt  leaded  in  east  face  of  brick  chimney  at 
east  end  of  Mrs.  Brasliear's  house  at  Girard,  Richland  Parish,  La.  Bolt  is  0.3  meter 
from  north  face  of  chimney  and  1  meter  alx)ve  springing  course.     Elevation,  32.4629. 

T.  B.^^l.  41ci" — Is  an  X  in  top  of  railroad  spike  in  root  of  small  oak  about  20  meters 
south  of  track  and  iilx)ut  150  meters  west  of  milepost  55  from  Delta.  Elevation, 
30.0796. 

T.  B.  M.  42\. — Is  X  on  railroad  spike  in  root  of  large  white  oak  20  meters  west  of 
tank  at  Crew  Ijake  and  30  meters  north  of  track.     Elevation,  26.7401. 

P.  B.  M.  21. — Pipestone  l>ench  in  southeast  corner  of  garden  lying  in  a  northwest- 
erly direcrtion  from  railwav  platform  at  Crew  Lake  Station,  Richland  Parish,  La. 
Bench  is  4.5  meters  west  of  southwest  corner  of  store,  on  line  with  front  of  store,  and 
24  meters  north  of  center  line  of  track.     Elevation,  26.4426. 

T.  B.  M.  46a. — Is  X  in  top  of  railroad  spike  in  root  of  an  oak  about  30  meters  south 
of  track  and  in  front  of  large  residence  on  Frank  Whitehead's  place.  Elevation, 
26.6116. 

P.  B.  M.  23. — Pinestone  l)ench  in  northeast  comer  of  yard  on  plantation  of  F.  L. 
Whitehead,  at  ( ioraon  Station,  Ouachita  Parisn,  La.  Bench  is  14.7  meters  north  and 
9.5  meters  east  of  northea.«!t  comer  of  brick  chimney  at  east  end  of  an  I«-shaped  cabin 
in  same  yard  as  bench.     Elevation,  25.7866. 

P.  B.  M.  24. — See  descriptions,  Monroe,  I^.,  to  Little  Roi'k,  Ark.,  p.  1468. 

T.  B.  M.  Sin. — Is  nail  in  root  of  a  honey  locust  35  meters  south  of  west  end  of 
freight  depot  at  We:<t  Monroe,  JjSl.     Elevation,  1^.3905. 

P.  B.  M.  2.5. — See  descriptions,  Monroe,  I^.,  to  Little  K'H'k,  Ark.,  p.  1468. 

P.  B.  M.  20. — See  descriptions,  Monroe  to  mouth  of  Black  River,  La.,  p.  1474. 

/'.  B.  M.  27.— See  descriptions,  Monroe,  Ui.,  to  Little  Rock,  Ark.,  p.  1468. 

]\  B.  M.  28. — See  descriptions,  Monn^  to  mouth  of  Black  River,  La,  p.  1474. 

T.  B.  M.  52. — Xail  in  root  of  hickorv  alx)ut  20  meters  north  of  track  and  10  meters 
east  of  milepost  74  from  Delta.     Elevation,  29.W31. 

P.  B.  M.  29. — Pipestone  iKmch  at  northeast  iH->mer  of  sei''tion-hou.«se  yani  at  (^hen- 
iere  Station,  Ouachita  Parish,  La.  Bench  is  17.5  meters  smith  of  ivnier  line  of  track 
and  63.7  meters  east  of  Vicksbur^.  ShrevejKirt  and  Paeitio  pile  bridge  ISl.  Eleva- 
tion, 33.4937. 

T.  B.  M.  60a. — Is  X  on  railroad  spike  in  nx»t  of  a  gum  300  meters  west  from  mile- 
post 84  from  Delta  and  25  meters  s^Mith  of  track.     Ele\*ation,  52.4354. 

P.  B.  M.  30. — Pipestone  bench  at  northwest  *vmer  of  yani  ol  C\  O.  Harris,  Calhoon, 
Ouachita  Parish,  I^.,  IS  meters  wi^t  and  7.5  motors  north  of  northwest  comer  of 
house  and  45  meters  south  of  ivntor  of  track.     Elo\-ation,  56.62l>2. 

T.  B.  M.  5J.— Xail  in  root  of  a  Si\anish  t\ak.  25  motors  north  of  Vioksbunf,  Shreve- 
port and  Pacific  Railway  track  and  50  motors  osi^t  of  l^ridc^*  ^.     Klo>-ation,  64.6592. 

T.  B.  M.  64a. — Is  X  on  spiko  in  n>ot  of  lan^^  pino  40  motors  s>iHith  of  track  and  0.4 
kilometer  west  of  miloixvJt  89  from  IXMla,     Klox-^tion.  6iVrv^i. 

T.  B.  M.  ^/>.— Nail  in  nnit  of  pino,  25  motors  north  of  track  and  4.>  motors  northeast 
of  Choudrant  Station.     Elevation.  5;l  1 1  Sit. 

P.  B.  M.  ,?^'.— Piiiestone  Ivnch  at  t^hondrant,  Luu\>ln  l\irish.  l-a.,  1  motor  oast  and 
4.4  meters  north  of  southeast  ixmior  of  Fanners*  Tnion  ottt\»  ami  tk>  nunors  north  of 
center  line  of  track.     EloN^ation,  52.55>65. 

T.  B.  M.  tf7.— Nail  in  nx>t  of  a  lai^^  whito^vik,  IM  nuH^^rs  m>rf  h  of  witvt  oml  of  bridge 
211.     Ele\-ation,  49.6:^81. 

T.  B.  }f.6S.—Sa\\  in  nxn  of  a  laT>^^  whito  ^vik,  *>^  minors  ni>Tth  of  brid>^*  215  and 
200  meters  west  of  milo|Kx?t  97  In^n  IV^Ita.     Klov^t^M\»  .N^.V^I . 

T.  B.  M.  70.—Std\  in  ro^n  of  a  Ur»*  pitu\  :^>  tuoUH>  Ux>ii4i  v^  track  aihl  300  metera 
west  oi  milepofit  101  from  Delta,    »o\^tiiMK  .s^.27KV 
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T.  B.  M.  71a. — Spike  in  root  of  a  i)ine,  alnuit  50  meters  south  of  track  and  near  east 
end  of  switch  at  Ruston,  Ija,.     Elevation,  100.75:^8. 

P.B.  M.SS. — Pipestone  l)enc'h  in  court-house  yard,  Ruston,  Lincoln  Parish,  I^. 
Bench  is  1.5  meters  south  and  1.5  meters  west  of  soutlieast  c(»rner  of  brick  building 
used  as  sheriff's  oflBce,  at  southwest  corner  of  l^)uisiana  and  Vienna  streets.  Eleva- 
tion, 102.0297. 

B.  M.  Huston. — Nail  in  root  of  a  pine  00  meters  south  of  railroad  track  and  50 
meters  southwest  of  depot  at  Ruston.     FJevation,  100.1010. 

T.  B.  M.72a.=  Vicksburgy  Shreveport  and  Pacijic  Railroad  B.  JA. — Is  X  on  steel  rail 
3  meters  south  of  center  of  track  and  60  meters  west  of  miU»post  104  from  Delta. 
Elevation,  80.5074. 

Vicksltunjy  Shreveport  and  Pacific  Railway  B.  M. — ^Ts  X  on  steel  rail  3  meters  south 
of  center  of  track  and  200  meters  from  milei>ost  104  from  Delta.     Elevation,  79.0940. 

P.  B.  M.S4. — Pipestone  bench  50  meters  northwest  of  platform  at  Allen  Green 
Station,  Lincoln  Parish,  La.,  46  meters  north  of  center  of  track,  1  meter  east  of  frame 
store,  and  27  meters  northeast  of  blazed  oak.     Elevation,  106.8176. 

T.  B.  M.  75. — Is  nail  in  white  oak  20  meters  south  of  track  and  150  meters  east  of 
bridge  228.     Elevation,  101.7255. 

T.  B.  M.  77. — Nail  in  root  of  a  ])ine  25  meters  north  of  railroad  track  and  110  meters 
west  of  bridge  240.     Elevation,  103.8253. 

P.  B.  M.  35. — Pipestone  bench  in  northwest  corner  of  yard  of  Mr.  Madden,  Sims- 
boro,  Lincoln  Parish,  La.  Bench  is  1  meter  from  street  line,  1  meter  from  fence  on 
west  side  of  yard,  and  24.5  meters  from  northwest  comer  of  house.  Elevation, 
103.8135. 

T.  B.  M.  80. — Nail  in  root  of  a  pine  about  20  meters  north  of  track  and  al>out  100 
meters  east  of  milepost  117  from  Delta.     Elevation,  113.6379. 

T.  B.  M.  81. — Nail  in  root  of  a  white  oak  30  meters  north  of  track  and  100  meters 
west  of  milepost  119  from  Delta.     Elevation,  115.5683. 

/'.  B.  M.  36. — Pipestone  bench  in  southeast  corner  of  section-house  yard  at  Arca- 
dia, Bienville  Parish,  I^.,  6.7  meters  south  and  6.5  meters  east  of  the  southeast  cor- 
ner of  the  most  easterlv  of  four  section  houses,  24  meters  north  of  center  of  track. 
Elevation,  118.6491. 

T,  B.  M.  82. — Nail  in  root  of  a  sweet  gum,  35  meters  north  of  bridge  251,  and  100 
meters  east  of  milepost  121  from  Delta.     Elevation,  109.2173. 

T.  B.  M.  83a.=  Vick»hurgy  ShrereiHjH  and  Pacijic  Rail  ami  B.  M. — Is  X  on  rail  at 
point  of  tangency  of  curve,  300  meters  east  of  milepost  123  from  Delta.  Elevation, 
86.3932. 

T.  B.  M.  85a. — Is  nail  in  root  of  a  white  oak,  25  meters  south  of  track  and  35  meters 
west  of  milepost  126  from  Delta.     Elevation,  76.2179. 

T,  B.  M.  86. — Is  nail  in  root  of  a  hickorv,  35  meters  north  of  track  and  about  75 
meters  west  of  milepost  128  from  Delta.     Elevation,  73.0043. 

P.  B.  M.  37, — Pi^)estone  bench  in  northeast  corner  of  (.'olbert  Hotel  yard,  Gibbs- 
land  Station,  Bienville  Parish,  I^.  Bench  is  1.3  meters  south  and  1.4  meters  west 
of  northeast  fence  comer  and  31.(5  meters  south  of  center  of  track.  Elevation, 
79.9252. 

T.  B,  M.  88. — Is  nail  in  root  of  a  pine  about  25  meters  north  of  tnynk  and  20  meters 
west  of  platform  at  Taylor  Station.     Elevation,  74.1700. 

P.  B.  M.  38, — Pipestone  bench  in  northeast  (corner  of  gin  yard  at  Taylor  Station, 
Bienville  Parish,  La.  Bench  is  12.5  meters  north  and  8.3  meters  east  of  northeast 
corner  of  gin,  and  17.5  meters  south  of  track.     Elevation,  72.7106. 

T.  B.  M.  91a.=  Vickshurgy  Shreveport  and  Pacific  Railway  B.  M. — Is  X  on  steel  rail, 
3  meters  south  of  track  and  25  meters  west  of  bridge  294.     Elevation,  88.0280. 

P.  B.  M.  39. — Pipestone  bench  in  southeast  corner  of  yard  of  P.  \\.  McCary,  Dub- 
berly,  Webster  Parish,  Ija..  Bench  is  1.1  meters  north  and  1  meter  west  offence 
comer  and  11.8  meters  from  southeast  corner  of  brick  chimney  at  south  side  of  house. 
Elevation,  84.1937. 

T.  B.  M.  95. — Is  top  of  large  nail  in  root  of  water  oak  about  25  meters  north  of 
track  and  about  35  meters  east  of  bridge  301.     Elevation,  61.4472. 

P.  B.  M.  40, — Pipestone  bench  in  northwest  corner  of  Mr.  Allison's  yard,  Sibley, 
Webster  Parish,  La.  Bench  is  1.1  meters  south  and  0.8  meter  east  of  fence  comer, 
28.8  meters  south  of  center  line  of  track,  and  15  meters  from  northwest  corner  of 
house.    Elevation^  63.7830. 

P.  B,  M.  41' — Pijjestone  bench  on  east  bank  of  Bayou  Dorcheat,  near  Vicksburg, 
Shreveport  and  Pacific  bridge.  Bench  is  in  direct  range  of  second  bent  of  east  bridge 
approach,  22  meters  south  of  center  of  track  and  20.5  meters  east  of  drawspan  of 
bndge.    Elevation,  49.1316. 

T,  B,  M,  99, — Nail  in  root  of  a  large  pine,  20  meters  north  of  track  and  80  meters 
west  of  bridge  308.    Elevation,  60.1672. 
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T.  B.  M.  101. — Nail  in  rocit  of  oak,  25  nietera  north  of  track  and  400  meters  west  of 
miiepost  147  from  Delta.     Klevalion,  «7.1K)2(>. 

P.  B.  3/.  .^i?.— IMpestone  bench  in  northwest  corner  of  field  owned  by  D.  B.  Doyle, 
at  Doyle  Statit)n,  Webster  Parish,  La.  Bench  is  45  meters  sooth  of  Farmers*  Alli- 
ance bnilding,  '^0  meters  southeast  of  southeast  comer  of  Doyle's  store,  and  directly 
southwest  from  station  platform.     Elevation,  74.2209. 

7.  B.  M.  105. — I^rge  nail  in  root  of  a  post  oak  about  20  meters  north  of  track  and 
400  meters  west  of  bridge  319.     Elevation,  71 .2721. 

T.  B.  M.  106. — Nail  in  root  of  a  pine,  45  meiiers  north  of  track  and  200  meters  west 
of  llaughton  Station.     Elevation,  78.1534. 

P.  B.  M.  4S. — I*ii»estone  bench  in  southwest  corner  of  J.  T.  Edwards's  yard, 
Haughton,  Bos.sier  Parish,  La.  Bench  is  11.6  meters  south  and  10.4  meters  west  of 
southwest  corner  ()f  residence.     Elevation,  78.1^(54. 

T.  B.  M.  108. — Nail  in  root  of  a  pont  oak,  15  meters  north  of  track  and  300  meters 
west  of  tirst  curve  east  of  Bodcau.     Elevation,  67.8382. 

P.  B.  M.  44- — Pipestone  bench  in  northeast  comer  of  yard  of  Oliver  Williams, 
Bodcau,  Bossier  Parish,  I^.  Bench  is  5.6  meters  east  and  4.5  meters  north  of  north- 
east comer  of  re-^^iilence  and  24.3  meters  south  of  center  of  track.     Elevation  68.2739. 

T.  B.  M.  ii^.— Nail  in  root  of  a  hackl>erry,  20  meters  north  of  track  and  about  90 
meters  west  of  bridge  344.     Elevation,  57.0782. 

T.  B.  M.  i/^.— Bench  destroyed. 

T.  B.  M.  IKJa. — Is  X  on  anchor  bolt  on  first  pier  at  east  end  of  railway  bridge 
at  Shreveport,  I^.,  and  on  south  side  of  bridge.     Elevation,  62.9511. 

P.  B.  M.  4o. — See  descriptions,  Camden,  Ark.,  to  Shreveport,  I^.,  p  1484. 

P.  B.  M.  46. — See  dt»scriptions,  Camden,  Ark.,  to  Shreveport,  La.,  p.  1484. 

Mark  for  hannnt'ter. — Is  X  cut  in  stone  sill  of  back  door  of  ]x>st-ofiice  in  public 
building  in  Shreve])ort,  Caddo  Parish,  I^.     Elevation,  66.8489. 

Bayou  Pierre  />.  M. ;?. — Is  cross  cut  on  lower  course  of  stone  of  the  top  stones  on  south 
side  of  west  abutment  of  the  Vicksburg,  Shreveport  and  Pacific  Railway  bridge  at 
Shreveport,  La.     Elevation,  61.5945. 

FolklVa  B.  JA— Bench  destroyed. 

WoodrulTi*  />•  M. — Top  surface  of  bolt  through  lowest  star  casting  north  of  (and  8 
meters  distant )  east  foldmg  door  of  Marsh  &  McKellar's  brick  warehouse  facing  river. 
Elevation,  61.9883. 

T.  B.  M.  1^1. — Is  X  on  pipe  of  A  148  of  Re<l  River  survey.     Elevation,  57.2965. 

P.  B,  M.  47. — Pipestone  l)ench  in  southwest  comer  of  field  on  Kincaid  place, 
left  bank  of  Red  River,  Bossier  Parish,  La.  Bench  is  115  meters  Ijack  of  levee  on 
river  front,  50  meters  east  of  bank  of  bayou,  and  60  metei*s  northwest  from  cabin 
standing  east  of  bayou  and  back  of  levee.     Elevation,  56.1382. 

T.  B.  M.  12S. — Nail  in  root  of  a  cotton  wood,  90  meters  west  of  new  levee,  200  meters 
east  of  river,  and  300  meters  south  from  Curtis  post-office.  La.     Elevation,  5<i.896;i 

T.  B.  M.  liiS. — Nail  in  root  of  a  cotton  wood  near  edge  of  river,  about  40  meters 
above  store  at  Lotus  landing,  1^.     Elevation,  54.7043. 

P.  B.  M.  4^. — Pi{)e8tone  bench  at  Ix)tus  l^anding,  right  bank  of  Red  River,  Caddo 
Parish,  I^.  Bench  is  in  northwest  corner  of  yard  of  Captain  Robson's  store,  46.5 
meters  from  river,  1.5  meters  back  of  store,  and  50  meters  south  of  dwelling  house 
just  above  the  store.     Elevation,  54.2303. 

T.  B.  M.  129. — Nail  in  root  of  a  pecan  on  river  bank  in  front  of  Mr.  Mercer's  resi- 
dence.    Elevation,  54.3610. 

T.  B.  M.  131. — Nail  in  root  of  a  barren  mulberry  about  150  meters  below  gin  at 
Ash  wood  Ijanding.     Elevation,  53.8239. 

P.  B.  M.  49. — Pipestone  bench  at  bend  in  levee  about  430  meters  south  of  gin  on 
Cash  plantation,  right  bank  of  river,  Caddo  Parish,  La.  Bench  is  137  meters  from 
river,  83  meters  northwest  of  bayou,  and  3  meters  north  of  thorn  tree  on  outer  side 
of  levee.     Elevation,  52.5988. 

T.  B.  M.  132. — Nail  in  root  of  a  honey  locust  at  head  of  lane  leading  across  Pasca- 
goula  Point.     Elevation,  53.2232. 

Old  B.  3/.— Nail  in  east  root  of  same  tree  as  T.  B.  M.  132.     Elevation,  53.4945. 

P.  B.  M.  50. — Pipestone  lx»nch  near  Cas])iana  Landing,  right  bank  of  river,  Caddo 
Parish,  La.,  on  J.  H.  Hutchinson's  plantation.  Bench  is  2.5  meters  east  of  gin,  126 
meters  from  river,  and  40  meters  south  of  public  road.     Elevation,  51.3353. 

T.  B.  M.  136. — Nail  in  root  of  a  chinaberry,  100  meters  southeast  from  residence 
of  J.  Allison,  10  meters  north  from  river,  ana  400  meters  northeast  from  gin.  Ele- 
vation, 52.4049. 

P.  B,  M.  61. — Pipestone  bench  in  southeast  comer  of  Dr.  T.  Allison's  yard,  Campo 
Hello  plantation,  CJaddo  Parish,  La.,  right  bank.  Bench  is  97  meters  from  river,  19 
meters  north  and  3.9  meters  east  of  southeast  comer  of  house,  and  about  300  meters 
Boatheast  of  gin.    Elevation^  50.8160. 
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T.  It.  M.  Li8. — Nail  in  root  of  a  cliinaherry  15  meters  from  gin,  20  meters  from 
river,  and  alnjut  0.8  kilometer  }>elow  Bear  Point  Landing.     Elevation,  51.8783. 

T.  B,  M.  ISO. — Nail  in  root  of  small  chinalx'rrv,  on  road,  20  meters  from  river  and 
about  0.6  kilometer  l>elow  Hear  Point,  and  at  first  Ixjnd  of  river  below  Bear  Point. 
Elevation,  52.4327. 

P.  B.  M.  6Si. — Pipestone  l)ench  on  Bonner's  plantation,  Caddo  Parish,  La.,  ri^ht 
t)ank.  Bench  is  8  meters  nortb  and  2  meters  east  of  cabin  occupied  by  S.  Smith 
(colored),  183  meters  from  river,  and  300  meters  southwest  of  a  gin  standing  at  first 
bend  of  river  to  the  left  Inflow  Bear  Point  I^mding.     Elevation,  50.0772. 

T.  B.  M.  141' — Nail  in  root  of  a  chinaberry  20  meters  south-southwest  from  Cotton 
Point  store,  and  50  metc»rs  northwest  from  gin.     Elevation,  50.9822. 

P.  B.  if.  6S. — Pipestone  bench  on  Stringfellow's  plantation,  near  Howard  post- 
office,  Red  River  Parish,  La.,  right  hank  of  rivtjr.  Bench  is  in  southwest  comer  of 
yard  of  cabin  occupied  by  S.  Johnson  (colored),  23.5  meters  south  and  6.8  meters 
west  of  cabin.  Cabin  stands  300  nietiTs  .**outhwest  of  plantation  house  and  200 
meters  south  of  gin.     It  is  first  cabin  ^^outh  of  post-oflice.     Elevation,  49.2729. 

T.  B.  M.  144' — Nail  in  root  of  a  i)ecan  standing  in  cotton  patch  on  Mt.  Flat  place, 
35  meteis  nortli  from  road  and  1 10  meters  south  from  river.     Elevation,  50.49()0. 

B.  M.  a. — Nail  in  root  of  chinalx'rrv  tree  at  mouth  of  Ix)ggv  Bavou.  Elevation, 
49.9965. 

P.  B.  M.  54. — Pipestone  Ijench  in  yard  of  Thomas  B(41,  just  below  mouth  of  T^ggy 
Bavou,  Red  River  Parish,  La.,  on  left  bank  of  river.  Bench  is  10.4  meters  north  of 
residence  and  45  meters  from  river  bank.     Elevation,  50.0054. 

/'.  B.  M.  r>5. — Bench  destroyed. 

P.  B.  M.  50. — Pipestone  J)ench  on  Crichtorr .-»  plantation,  Red  River  Parish,  La., 
on  left  bank  of  river.  Bench  is  in  southwest  corner  of  yard  around  two  cabins  stand- 
ing where  river  makes  an  abrupt  turn  to  the  right.  Cabins  are  about  400  meters 
below  Mr.  Crichton's  residence  and  IW  meters  to  left  of  public  road.  Elevation, 
48.1637. 

P.  B.  M.  57. — Pipestone  bench  in  northwest  corner  of  court-house  yard  at  Cou- 
sliatta.  Red  River  Parish,  La.  l>ench  is  1  meter  from  north  fence  line,  1  meter  from 
west  fence  line,  and  33.2  meters  from  northwest  corner  of  court-house.  Elevation, 
46.4892. 

COrSUATTA    TO    GRAND    BEND,    LA. 

P.  B.  M.  57. — See  descriptions^,  Delta  to  Coushatta,  La.,  above,  on  this  page. 

P.  B,  M.  68. — Pipestone  bench  in  northwest  corner  of  yard  of  Methodist  church 
at  Coushatta,  Red  River  Parish,  La.  Bench  is  0.8  meter  from  north  fence  line,  0.9 
meter  from  west  fence  line,  31  meters  from  east  fence  line,  and  7.9  meters  from 
northwest  corner  of  church.     Llevation.  40.i.)133. 

P.  B.  M.  69. — Pipestone  bench  at  Tpper  Brownsville  plantation,  Re<l  River 
Parish,  La.,  in  northeast  corner  of  garden  back  of  negro  cabin  standing  about  600 
meters  southeast  of  I^ke  End  Landing  and  300  meters  from  hank.  Bench  is  10 
meters  southeast  of  southeast  corner  of  cabin.     Elevation,  44.7181. 

P.  B.  M.  60. — Pipestone  bench  on  property  of  (ieorge  Johnson  (colored),  next 
below  Bovee  plantation,  Natchitoch»'s  I*arish,  La.,  right  bank.  Property  lies  just 
above  Old  River  and  on  left  of  public  road  to  Campti.  Bench  is  1.8  meters  from 
north  line  of  residence  and  on  line  with  front  of  gallery.     P^.levation,  43.1119. 

P. B. M. 61. — Bench  destroyed. 

P.B.M.6S. — PipesUjne  l>en(!h  in  small  yard  adjoining  Willow  post-office  building, 
Natchitoches  Parish,  La.  Bench  is  3.5  meters  south  of  south  line  of  ix)st-olfice  and 
3  meters  west  of  west  line.     Elevation,  42.4()04. 

P.B.M.6S. — Pipestone  bench  in  southwest  corn(»r  of  yard  of  II.  P.  (lallion,  Nat- 
chitoches Parish,  1^.,  opposite  lower  end  of  Tiger  Island,  and  on  east  bank  of  Fausse 
River,  just  above  where  it  branches.  Bench  is  3S>  meters  west  of  west  line  of  gallery 
of  residence  and  5.5  meters  south  of  south  line  of  residence.     Elevation,  40.5616. 

P.  B.  M.64. — Pipestone  bench  at  8t.  Maurice,  Winn  Parish,  La.,  in  southeast  corner 
of  inclosure  southeast  of  E.  W.  Tidlie's  store,  0.8  meter  northwest  of  southwest  line  of 
front  willery  and  5.2  meters  southwest  of  southwest  line  of  store.     F^levation,  39.0050. 

P.  S.  M.  65. — Pipestone  l>ench  on  plantiition  of  C.  C.  Dunn,  Grant  Parish,  I^., 
near  a  cabin  standing  375  meters  above  Dunns  Landing.  Bench  is  5.1  meters  south 
of  south  wall  of  cabin  and  8  meters  east  of  east  wail.     Elevation,  38. 1094. 

P.  B.  M.  66. — Pipestone  l)ench  on  plantation  of  Dr.  R.  E.  Jackson,  Natchitoches 
Parish,  La.,  about  1.5  kilometers  below  town  of  Montgomery,  and  on  right  bank. 
Bench  is  in  northeast  comer  of  Dr.  Jackson's  yard,  31.6  meters  east  of  east  wall  of 
house  and  23.3  meters  north  of  north  wall.     Elevation,  36.4126. 

P.  B,  M,  67. — ^Pipestone  bench  on  J.  A.  Williams's  plantation,  at  Buxtons  Landing 
Natchitoches  Parisn,  La.    Bench  is  60  meters  east  of  east  wall  of  plantation  house 
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and  14  meters  south  of  south  wall.     House  stands  80  meters  below  mouth  of  Little 
River.     Elevation,  34.2971. 

P.  B.  M.  68, — Pipestone  ])ench  on  right  bank  opposite  dwelling  on  plantation  of 
Isaac  McMills  and  about  6.4  kilometers  above  the  town  of  Colfax,  Grant  Parish,  La. 
Bench  is  referenced  as  iollows:  No.  1,  blazed  oak  southwest  of  bench,  6  meters;  No. 
2,  blazed  oak  northwest,  11  meters;  No.  3,  A  248  north,  70  meters.  A  248  is  on 
river  bank,  260  meters  below  mouth  of  small  bayou.     Elevation,  32. 5759. 

P.  B.  M.  69. — Pipestone  bench  in  northwest  corner  of  court-house  yard,  at  south- 
east comer  of  Second  and  Main  streets,  Colfax,  Grant  Parish,  La.  Bench  is  8.4 
meters  north  of  north  wall  of  court-house  and  16.2  meters  west  of  west  wall.  Eleva- 
tion, 35.4984. 

P.  B.  M.  70. — Pipestone  bench  on  plantation  of  Mrs.  A.  C.  Deal,  Grant  Parish,  La., 
about  2  kilometers  above  Fairmount  i)ost-office  and  opposite  Deloaches  Rock.  Bench 
is  in  southeast  corner  of  yard  on  west  side  of  Mrs.  Deal's  store,  5  meters  south  of 
south  wall  of  store  and  9.4  meters  west  of  east  wall.     Elevation,  35.0013. 

P.  B.  M.  71. — Pipestone  bench  at  Boyce,  Rapides  Parish,  La.,  next  to  fence  in 
field  l)elonging  to  Mr.  Boyce  and  at  angle  of  lane  running  back  from  warehouse 
along  northwest  side  of  U>wn.  Bench  is  42  meters  northwest  of  southeast  (or  front)- 
wall  prolonged  of  J.  T.  Cninahan's  residence  and  37.1  meters  northeast  of  northeast 
wall  prolonged.     Elevation,  32.3477. 

P.  B.  M.  7^. — Pipestone  lx»nch  on  Mr.  Marye's  plantation,  Rapides  Parish,  La., 
about  5.6  kilometers  below  Rapides  post-office.  Bench  is  on  a  small  levee  0.7  meter 
northwest  of  intersection  of  levee  with  division  fence  l)etween  Marye's  and  Cruik- 
shank's  plantations,  and  4  meters  southeast  of  angle  in  levee  where  it  changes  its 
course  from  south  by  west  to  east-northeast    Elevation,  30.0909. 

P.  B.  M.  73. — Pipestone  l)ench  in  south  corner  of  court-house  yard,  corner  of 
Lee  and  Second  street^?,  Alexandria,  Rai)ides  Parish,  La.  Bench  is  26.7  meters  south- 
west of  southwest  wall  of  court-house  and  21.3  meters  southeast  of  south  wall.  Ele- 
vation, 28.6423. 

P.  B.  M.  74' — Pipestone  bench  in  east  corner  of  yard  of  Rapides  Parish  jail, 
Alexandria,  La.,  on  Lee  street,  l^etween  Fifth  and  Sixth  streets.  Bench  is  3.2  meters 
southeast  of  southeast  wall  of  jail  and  10  meters  northeast  of  northeast  wall.  Eleva- 
tion, 27.7949. 

T.  B.  M.  86=B.  M.  1  {Merrill,  1871).— Bench  destroyed. 

B.  M.  3  {Merrill^  1871). — On  top  projecting  layer  of  brick  on  east  comer  of  court- 
house, Alexandria,  La.     Elevation,  30.4752. 

B,  M.  4  (Men^illj  1871) . — Top  surface  of  lower  iron  plate  of  iron  pedestal  of  south- 
east pillar  of  vestibule  of  river  entrance  of  court-house,  Alexandria,  La.  Elevation, 
30.2130. 

P.  B.  M.  75. — Pipestone  bench  on  jilautation  of  C.  O.  Harris,  Rapides  Parish,  La., 


cabin,  17.2  meters  east  of  east  wall,  and  16  meters  back  of  levee.  Elevation,  28.2738. 
P.  B.  M.  76. — Pij)estone  l>ench  same  as  A  southwest  base  of  Grand  Bend  base 
line,  and  is  on  Peart's  plantation,  Rapides  Parish,  I^.,  on  neck  of  Grand  Bend. 
Bench  is  about  midway  on  neck  at  side  of  fence  (lividing  pasture  and  thicket,  on 
thicket  side.     Elevation,  27.8462. 

(iRAND    BRNI)  TO   SMITULANI),   LA. 

P.  B.  M.  76. — See  descriptions,  Coushatta  to  Grand  Bend,  La.,  above,  on  this  page. 

T.  B.  M.  2. — Spike  in  root  of  a  large  white  oak  on  Peart's  place,  5  meters  from 
levee  and  125  meters  north  of  Peart's  residence.     Elevation,  28.4373. 

T.  B.  M.  S. — Spike  in  root  of  a  pecan  10  meters  inside  of  levee,  on  road  back  of 
Rogers  Landing  and  100  meters  from  dwelling.     Elevation,  27.6415. 

T.  B.  M.  ^.— Spike  in  small  chinaberry  on  county  road,  250  meters  northwest  oi 
church  and  10  meters  inside  of  levee  on  Mary  Hotchier's  place.     Elevation,  27.5646. 

T.  B.  M.  6. — Spike  in  root  of  a  big  oak  in  front  of  Wm.  Wilson's  house  and  lu 
meters  back  of  levee.     Elevation,  27.5306. 

P.  B.  M.  77. — Pipastone  bench  near  Jones  Quarter  Landing,  Rapides  Parish,  L:i. 
It  is  about  300  meters  below  the  landing,  10  meters  south  of  parisn  road,  12  meter- 
from  base  of  State  levee,  and  81  meters  liack  from  bank  of  river.     On  property  »> 
Frank  White,  1  meter  from  division  line  of  Polyte  Smith.     Elevation,  26.3879. 

T,  B.  M.  7.— Spike  in  root  of  a  pine  in  old  field,  25  meters  from  levee  and  30i1 
meters  north  from  Bob  Hathorn's  house.     Elevation,  27.2627. 

T.  B,  M,  8. — Spike  in  root  of  a  small  box  elder  on  inside  slojie  of  levee,  on  parish 
road,  and  100  meters  north  of  cabin,  occupied  by  James  Pri(!e,  on  Bob  Hatnom's 
place.     Elevation,  27.5931. 
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T.  B.  M.  9. — Spike  in  root  of  a  large  pecan  on  James  Wilson's  place,  25  meters 
from  levee  and  100  meters  from  junction  of  old  and  new  levees.     Elevation,  2().6268. 

T.  B.  M.  10. — Spike  in  root  of  a  small  locrust,  800  meters  southea^^t  of  Dorman's  gin 
and  at  l>end  in  levee.     Elevation,  26.7125. 

T.  B.  M.  11. — Spike  in  root  of  a  14-inch  pecan  in  cotton  field,  abont  40  meters  from 
levee  and  500  meters  southeast  from  church  below  Ben  Lewis's  place.  Elevation, 
26.7479. 

T.  B.  M.  13. — Spike  in  root  of  a  1  J-foot  cottonwood  on  parish  road,  10  meters  from 
inside  of  levee  and  100  meters  south  from  schoolhouseon  Rogers's  place.  P^levation, 
25.7768. 

T.  B.  M.  14' — Spike  in  root  of  a  2-foot  cottonwood  in  an  old  field,  15  meters  from 
levee  and  300  meters  southeast  from  house  on  Dupee  place.     F.levation,  26.1733. 

P.  B.  M.  78. — Pipcy^tone  l)ench,  about  3.1  kilometers  below  Poland  post-oflfice,  at 
Once  More  Landing,  Rapides  Parish,  La.  It  is  situated  in  lower  rear  fence  comer  of 
George  Wilson's  horse  lot.     P^levation,  24.7275. 

T.  B.  M.  19. — Spike  in  root  of  a  1-foot  sycamore  on  parish  road,  10  meters  from 
levee,  90  meters  south  from  I'abin  on  George  Wilson's  place.     Elevation,  25.7105. 

T.  B.  M.  20. — Spike  in  root  of  a  small  pecan  on  parish  road  at  foot  of  levee  and  in 
front  of  Mr.  Foster's  house  on  Foster's  j)lace.     Elevation,  25.5885. 

T.  B.  M.  23=  A  30 J. — Nail  in  top  of  jar  on  James  Adams's  place,  4  meters  from  road 
and  48  meters  from  levee.     Elevation,  25.5467. 

T.  B.  M.  24- — Spike  in  root  of  a  1  J-foot  sycamore,  10  meters  from  levee  on  parish 
road  and  in  front  of  deserted  cabin  about  740  meters  Ijelow  A  362.    Elevation,  25.2162. 

T.  B.  M.  26. — Spike  in  root  of  a  1-foot  locust  at  foot  of  levee,  opposite  store  at  Egg 
Bend  Landing,  La.     Elevation,  25.4317. 

P.  B.  M.  7P.— Destroyed. 

T.  B.  M.  28. — Spike  in  root  of  a  1-foot  hackberry  on  main  road,  5  meters  from  levee 
and  100  meters  above  Mrs.  Bringo's  cabin.     Elevation,  25.7039. 

T.  B.  M.  SI. — Spike  in  root  of  a  1-foot  hog  haw,  10  meters  from  levee  and  2  meters 
from  small  cotton  house  on  Octave  l^rsnv  place,  and  250  meters  above  house.  Eleva- 
tion, 25.5771. 

T.  B.  M.  32. — Spike  in  root  of  a  2-foot  cottonwood  on  side  of  road,  5  meters  from 
levee  and  in  front  of  E.  B.  Norman's  house.     Elevation,  25.5353. 

T.  B.  M.  35. — Spike  in  root  of  a  2-foot  willow  on  left  bank  of  Choctaw  Bayou  and 
right  bank  of  river  and  50  meters  below  house.     Elevation,  25.4481. 

T.  B.  M.  36. — Spike  in  root  of  a  2-foot  cottonwood,  about  81  meters  below  bank  of 
Choctaw  Bayou  and  25  meters  from  right  bank  of  Red  River.     Elevation,  25.5313. 

P.  B.  M.  80. — David  Ferry,  Avoyelles  Parish,  La.  Is  horizon  till  cut  in  hemispher- 
ical head  of  copper  bolt  leaded  horizontally  into  seventeenth  course  of  brick  above 

the  footing,  near  the  middle  of  the  northwest  face  of  chimne\^at  southwest  end  of 

US 
house  occupied  bv  I>al)orde.     The  letters  ©  are  cut  into  the  brick.     House  is  on 
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right  bank  of  Red  River,  about  400  meters  above  road  to  Marks vi He,  I^.     Elevation, 
26.4061. 

T.  B.  M.4^. — Spike  in  root  of  an  8-inch  elm  on  side  of  road  15  meters  from  right 
bank  of  river,  and  250  meters  below  Laborde  landing,  and  opposite  big  tw'o-story 
building  on  left  bank.     Elevation,  24.7102. 

T.  B.  M.  43. — Spike  in  root  of  a  2J-foot  cottonwood  on  si<le  of  road  inside  of  levee 
about  100  meters  from  right  bank  of  river  and  293  meters  above  L.  Saucier's  gin. 
Elevation,  24.7398. 

T.  B.  M.  48. — Spike  in  root  of  a  1-foot  sycamore  about  10  meters  from  river  and 
700  meters  above  Normands  landing.     Elevation,  24.1738. 

T.  B.  M.  49. — Spike  in  a  4-foot  cottonwood  50  meters  from  river,  on  Reynaud  place, 
and  100  meters  above  Normands  landing.     Elevation,  23.5921. 

P.  B.  M.  81. — Is  center  of  horizontal  cut  in  head  of  copj)erbolt  leaded  horizontally 
into  sixteenth  course  of  brick  above  footing,  near  middle  of  south  face  of  chimney  at 
south  end  of  house  occupied  bv  R.  L-  Reynaud,  on  right  bank  of  Red  River.  Letters 
B  e  M  are  cut  in  brick.     Elevation,  24.9366. 

P.  B.  M.  82, — Normands  Landing,  Avoyelles  Parish,  I^.  Is  center  of  horizontal 
cut  in  head  of  copper  bolt  leaded  horizontally  into  twelfth  course  of  brick  above 
footing,  near  middle  of  east  face  of  chimney  at  east  side  of  house  occupied  bv 

B     M 
William  Van  Osdell  and  owned  by  R.  L.  Reynaud.    Letters  ©  cut  in  brick.    Ele- 
vation, 25.0181. 

T.  B.  M.  61. — Spike  in  root  of  a  4-foot  pin  oak  on  east  side  of  road  from  Normands 
Landing  to  Marksville  and  50  meters  south  of  Ribouche^s  house.    Elevation,  29.6656. 

T.  B,  M,  61a. — Spike  in  root  of  a  2.5-foot  cottonwood  at  Barbin  Landing,  50  meters 
from  bank  of  river  and  20  meters  west  of  w^arehouse.    Elevation,  23.6529. 
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T.  B.  M.  r>2. — Spike  in  rt)ot  of  a  4-f()ot  pin  oak  on  west  Hide  of  road  from  Barbin 
Landing  to  MarkHvilUi  on  (xrumpier  plac^e  and  250  meters  north  of'Bize's  gin. 
Elevation,  29.8679. 

T.  B.  M.  53. — Spike  in  root  of  a  3-foot  pin  oak,  on  Marksville-Barbin  Tiinding 
road,  and  in  front  of  Mrs.  Famies's  house.     Elevation,  30.3598. 

T.  B.  M.  55. — Spike  in  root  of  an  8-ineh  chinaberry  in  front  of  Dr.  Mix's  residence 
in  north  end  of  Marksville.     Elevation,  31.0448. 

P.  B.  M.  83. — ^Marksville,  Avoyelles  Parish,  La.  Horizontal  cut  in  head  of  copper 
bolt  leaded  horizontally  into  eighteenth  course  of  brick  above  ground,  about  the 

middle  of  the  east  (Washington  street)  side  of  parish  court-house.     It  is  between  the 

us 
east  door  and  the  window  near  front  side.     Marke<l  ©  .     United  States  Signal  OfSce 

BM 

is  east  of  court-house.     P^levation,  32.8562. 

T.  B.  M.  ,5<9.— Spike  in  root  of  an  18-inch  black  loc^ust,  30  meters  southeast  of  Avnee 
Collar's  dwelling  at  Cocoville.     Elevation,  28.2922. 

T.  B.  M.  62. — Nail  in  root  of  a  chinaberry,  on  ea.st  side  of  road,  in  front  of  David 
Siess's  residence  at  Mansura,  La.     Elevation,  29.0662. 

P.  B.  M.  84. — Mansura,  Avoyelles  Parinh,  La.  Is  horizontal  cut  in  head  of  copper 
bolt  leaded  horizontally  in  northwest  pier  of  gallery  of  unoccupied  store  owned  by 
David  Siess,  on  east  side  of  road.  Store  is  al>ont  30  meters  south-southwest  of  Davi^ 
Siess's  dwelling  and  about  85  meters  southeast  of  F.  Regard's  store.  Marked, 
B.  e  M.     Elevation,  29.4752. 

P.  B.  M.  85. — Near  southern  limits  of  Mansura,  Avoyelles  Parish,  La.  Is  horizon- 
tal cut  in  head  of  copper  lK)lt  leaded  horizontally  into  nineteenth  course  of  brick 
above  ground,  on  south  side  of  chimnev  at  west  end  of  Mme.  Victor  Claude's  resi- 

ITS 

dence  on  north  side  of  road  leading  to  MoreAuville.     Marked  0  .     Elevation,  30.4699. 

BM 

T.  B.  M.  64' — Spike  in  root  of  a  3-foot  sweet  gum,  25  meters  west  of  cabin,  on  west 
side  of  road  and  on  edge  of  first  unfenced  grove  south  of  Mansura.     Elevation,  31.0376. 

T.  B.  M.  64a. — Spike  in  root  of  a  4-foot  blazed  pecan,  50  meters  northeast  of  road, 
and  on  southeast  bank  of  Cypress  Bayou.  Road  runs  northeast  of  and  parallel  to 
Long  Bridge.     Elevation,  21.6258. 

T.  B.  M.  66. — Spike  in  root  of  an  18-inch  chinaberry  tree,  on  left  bank  of  Bayou 
des  Glaises,  in  front  of  L.  D.  Tassin's  dwelling.     Elevation,  23.5336. 

T.  B.  M.  67. — Spike  in  root  of  a  15-inch  locust,  on  left  bank  of  Bayou  des  Glaises, 
35  meters  from  Tony  Lien's  dwelling,  and  al)out  1.2  kilometers  above  Lenioines 
Ferry.     Elevation,  22.6283. 

T.  B.  M.  68. — Nail  in  root  of  a  15-inch  chinaberry  on  left  bank  of  Bayou  dee 
Glaises  and  35  meters  above  I-<emoines  Ferry.     Elevation,  23.4204. 

T.  B.  M.  69. — Spike  in  root  of  an  8-inch  cherry  tree  in  front  of  Dr.  Rabelais's 
dwelling  on  right  bank  of  Bavou  des  Glaises  and  a  little  west  of  Moreauville.  Ele- 
vation, 23.5102. 

P.  B.  M.  86. — Moreauville,  Avoyelles  Parish,  La.  Horizontal  cut  in  head  of  cop- 
per bolt  leaded  horizontally  into  twenty-second  course  of  brick  alK)vc  ground  of 
chimney  on  east  side  of  cabin  occupied  by  Edniond  Baker  (colored),  on  Dr.  Rabelais's 
plantation.  Cabin  is  about  30  meters  south  of  right  bank  of  Bayou  des  Glaises  and 
about  1,000  meters  west  of  where  Hamburg  road  leaves  the  bank  of  bayou.     Marked 

BM 

e .     Elevation,  24.8523. 

T.  B.  M.  70. — Spike  in  root  of  a  2-foot  chinaberry  at  comer  where  road  turns  east 
going  to  Hamburg.  Tree  is  45  meters  southwest  of  Moreauville  post-office.  Eleva- 
tion, 23.5198. 

T.  B.  if.  7^. — Spike  in  root  of  a  3-foot  blazed  gum,  on  north  side  of  road  and  1,819 
meters  west  of  Hambui^.     Elevation,  19.9220. 

T.  B.  M.  73. — Spike  in  root  of  a  2-inch  svcamore  on  south  side  of  road  and  500 
meters  west  of  Hamburg.     Elevation,  21.281^1. 

P.  B.  M.  87. — About  445  meters  southeast  of  Hamburg,  Avoyelles  Parish,  La.  Is 
center  of  copper  bolt  leaded  horizontally  into  twenty-tirst  course  of  brick  alx)ve 
ground  in  chimney  on  w^est  side  of  cabin  occupietl  by  Bazil  Francois,  on  F.  M.  Pavey's 
plantation.  Cabin  is  situated  about  60  meters  from  right  bank  of  Bayou  des  Glaises. 
Marked  B  ©  M.    Elevation,  23.1676. 

T.  B.  M.  7-^.^^pike  in  root  of  a  2.5-foot  pecan,  75  meters  northwest  of  house  occa- 
pied  by  Bordelon,  on  F.  M.  Pavey's  place.     Elevation,  21.8785. 

T.  B.  M.  75. — Spike  in  root  of  a  3-foot  sycamore,  25  meters  southwest  of  cabin 
occupied  by  Abraham  Isham,  on  Fred  Grifli'n's  place.     Elevation,  21.3934. 

T,  B,  M,  50.— Spike  in  root  of  a  2.5-foot  sycamore,  about  60  meters  nortli  of  cabin 


APPENDIX    V REPORT    OP   CAPTAIN   POTTER.  1499 

occui>ie<l  by  Philip  Banks,  on  William  Perkins'H  placo,  alx)iit  1.5  kiloineti^rs  Ix^low 
Re«i  Fish  i)08t-<)flice.     Kle  vat  ion,  21.1 320. 

T.  B.  M.  81. — Spike  in  root  of  a  1-foot  liackl)erry,  in  front  of  cabin  ocrc^npied  by 
Peter  Williams,  on  Tom  Densoris's  place.     Elevation,  20.(>811. 

T.  B.  M.  «S^.— -Spike  in  root  of  a  1-foot  gum,  about  70  meters  northwest  of  cabin 
occupied  by  Mary  Geiss,  on  A.  C.  Simmons's  place.     Elevation,  20.6460. 

T.  B.  M.  83. — Spike  in  root  of  a  2-foot  pecan  in  ^ard  adjoining  cabin  occupied  by 
W.  B.  Jones,  on  H.  M.  Norwood'"  place.     Elevation,  20.6718. 

1\  B.  M.  88. — About  2.4  kilometers,  measured  along  road,  west  of  Simmesport, 
Avoyelles  Parish,  La.  Is  center  of  cross  in  head  of  copper  bolt  leaded  horizontally 
into  thirteenth  courwi  of  brick  above  ground  of  chimney  of  cabin  occupied  by  W.  B. 
Jones  (colored),  on  II.  N.  Norwood's  plantation.  Cabin  is  on  right  Imnk  oi  Bavou 
des  Glaisesand  on  Atchafalaya  road,  about  175  meters  east  of  Ilarlands  (also  called 
Hollands)  Bayou.     Marked  B  Q  M.     Elevation,  21.5785. 

T.  B.  M.  84» — Spike  i»  root  of  a  8.5-foot  oak,  30  meters  northwest  of  cabin  at  angle 
of  main  road  turning  south  to  Simmesport,  on  Sam  Norwood's  place.  P^levation, 
20.4766. 

T.  B.  M.  86=0ld  B.  M,  4- — Spike  in  root  of  a  2-foot  sycamore  at  northeast  corner 
of  N.  Norwood's  store  at  Simmesport,  La.     Elevation,  20.3055. 

P.  B.  M.  89. — Pipestone  bench  at  Simmesport,  Avoyelles  Parish,  La.  Is  in  north- 
east corner  of  J.  Trudeau's  front  yard  and  just  south  of  N.  Norwood's  store.  Eleva- 
tion, 18.9715. 

7'.  B.  M.  86. — Spike  in  root  of  an  18-inch  l)ois  d'arc  on  left  bank  of  river  and  256 
meters  north  of  I^gonier  post-office.     Elevation,  20.9518. 

WiUion^H  B.  M.  4' — W^rought-iron  spike  in  root  of  a  4-foot  Cottonwood,  6.5  meters 
west  of  center  of  levee  and  388  meters  south  of  I^egonier  post-office.  Elevation, 
20.5958. 

T,  B.  M.  87. — Spike  in  root  of  a  3.5-foot  pin  oak,  about  30  meters  southeast  of 
bayou  and  200  meters  southwest  of  A.  J.  Norwood's  residence.     Elevation,  20.7956. 

T.  B.  M.  89. — Spike  in  root  of  a  2-foot  sycamore,  on  east  side  of  road  and  about  59 
meters  south  of  cabin  occupied  by  Maria  Pete  on  Sam  Stribling's  place.  Elevation, 
21.0546. 

71  B.  M.  91. — Spike  in  root  of  a  2.5-foot  hackberry,  in  front  of  Capt.  D.  T.  Mer- 
ricrk's  residence.     Elevation,  21.2591. 

T.  B.  M.  92. — Spike  in  root  of  an  18-inch  locust,  75  meters  northwest  of  house  on 
Capt.  D.  T.  Merrick's  place.     Elevation,  21.4539. 

P.  B.  M.  90. — Pipestone  l)ench  on  Tom  Carruth's  plantation,  near  W^ater  Valley 
Landing,  Avoyelles  Parish,  I^.  Is  25  meters  east  of  woodline  fence,  338  meters  west 
of  cabin  occuj)ied  by  William  Fields  (colore<l),  and  375  meters  west  of  cabin  occu- 
pied by  M.  Laborde.  Witnessed  by  three  blazed  trees,  as  follows:  First,  1  meter 
diameter,  66°  30^,  8  meters;  second,  0.6  meter  diameter,  328°  40^,  23  meters;  third, 
0.6  meter  diameter,  271°  2.y,  11  meters;  all  on  right  bank  of  Old  River  and  right 
bank  of  Atchafalaya  River.     Elevation,  19.2001. 

P.  B.  M.  91. — Pipestone  bench  near  Merrick  post-office,  Pointe  Couple  Parish,  La. 
Is  at  comer  of  fence  around  cabin  occupied  by  Sam  Morris,  on  D.  T.  Merrick's  plan- 
tation, and  285  meters  south  of  levee.     Elevation,  19.7654. 

T,  B,  M.  94' — Spike  in  root  of  a  2-foot  pe(;an  about  15  meters  west  of  hedge,  by 
ride  of  lane  dividing  property  of  George  Keller  and  S.  Barbre.  Is  on  S.  Barbre's 
place  and  76  meters  south  of  levee.     Elevation,  21.3921. 

P.  B,  M.  9^. — Pipestone  bench  near  Barbre  landing,  Pointe  Coui)ce  Parish,  La., 
on  S.  Barbre's  plantation,  on  west  side  of  hedge  on  west  side  of  lane  dividing  S. 
Barbre's  and  George  Keller's  plantations.  It  is  about  125  meters  south  of  levee  and 
99  meters  southeast  of  cabin  occupied  by  Kate  W^atson  (colored),  and  273  meters 
south  of  S.  Barbre's  residence.     Elevation,  19.8466. 

P.  B.  M.  93. — About  780  meters  (measured  along  road )  southeast  of  Barbre  Land- 
ing, Pointe  Ck>up6e  Parish,  La.     Is  top  of  copper  bolt  elemented  in  top  of  marble  post 

u  s 
(15  by  15  centimeters)  about  13  meters  from  levee,  in  corner  of  fence.     Marked    Q 

NO 
Elevation,  21.3510. 

.  P.  B.  M.  94. — About  1,275  meters  (measured  along  road)  southeast  of  Barbre  Land- 
ing, Pointe  Couple  Parish,  La.  Is  top  of  copper  bolt  cemented  in  top  of  marble  post 
(lo  by  15  centimeters).    Is  in  front  ol  George  Keller's  plantation,  at  comer  of  fence 

us 
and  13  meters  from  levee.    Marked  Q    Elevation,  21.5514. 

NO 

T.  B.  M,  95, — Spike  in  root  of  a  4J-foot  pin  oak,  in  front  of  J.  P.  Chandler's  place, 
and  600  meters  southeast  of  his  residence.    Elevation,  21.3542. 
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T.  B.  M.  9fi. — Spike  in  root  of  a  1-foot  elm,  in  churchyard,  about  6  meters  south- 
east of  Negro  Methodist  Church  on  Chandler's  place.     Elevation,  21.1468. 

T.  B.  M.  97. — Spike  in  root  of  a  2-foot  hacklHjrry,  between  fence  and  levee,  656 
meters  (along  road)  northwest  of  Ferguson's  gin.    Elevation,  21.5347. 

2\  B.  M.  98. — Spike  in  root  of  a  2-foot  pecan,  10  meters  west  of  lane  dividing  Fe^ 
guson  and  Torras  places.     Elevation,  21.4217. 

M.  R.  C.  B.  M.  -ip. — Near  Torras  Landing,  Pointe  Coup6e  Parish,  La.  Is  center 
of  top  of  limestone  ix)st  (15  by  15  centimeters),  at  angle  in  levee  at  end  of  lane  on 
north  side  of  Joseini  Torras' s  residence,  and  165  meters  south  of  Catholic  church, 
marked  |u.8.|.     Elevation,  22.1281. 

T.  B.  M.  99. — Spike  in  root  of  a  2-foot  twin  locust,  about  4  meters  from  edge  of 
bank,  and  544  meters  south  of  Torras  i^anding.     Elevation,  20.1534. 

T.  B.  M.  101. — Spike  in  root  of  an  8-inch  hackberry  on  edge  of  bank,  and  1,488 
meters  southwest  of  Siiiithland.     Elevation,  20.2168. 

M.  R.  C.  B.  M.  J^p. — Is  a  pipestone  bench,  on  side  of  hedge  on  main  road  by  side 
of  levee,  1,100  meters  south  of  Smithland,  and  110  meters  south  of  house  oocapied 
by  Simon  Smith  on  George  Bien venue's  place.    Elevation,  20.3727. 

C.  (irtfJ  (i.  S.  B.  M.  XL  v.—  At  Smithland,  Pointe  Couple  Parish,  I^a.  A  granite 
post  at  northwest  corner  of  W.  T.  Coyle's  residence.  Coast  and  Geodetic  Survey  ele- 
vation, 14.7917  meters,  Gulf  level.  Mississippi  River  Commission  elevation,  14.8231 
meters,  Gulf  level.     Elevation,  21.0048. 

DELTA,   LA.,  TO   (JRKKXVILLK,   MISS.,   VIA    YAZOO    CITY    AND   (iKEENWOOD,  MISS. 

C.  and  (i.  S.  A  'S'.  W.  base. — See  descriptions,  Delta  to  Coushatta,  I^a.,  p.  1491. 

2\  B.  M.  4' — Is  X  in  top  of  railroad  spike  in  root  toward  track  of  a  1.5-meter  Cot- 
tonwood, about  100  meters  east  of  track  near  roundhouse  at  Delta,  I^a.  Elevation, 
33.8527. 

C.  and  G.  S.  A-V-  ^-  base. — The  bottom  of  a  square  cut  in  the  top  of  a  14  by  14  inch 
limestone  post  marking  the  north  end  of  the  Delta  base  line.  The  stone  stands  in 
the  field  45  meters  south  of  switch  of  the  Vicksburg,  Shreveport  and  Pacific  Kailii'ay 
above  the  incline  landing  t^)  the  transfer  crossing  on  the  I^)uisiana  bank.  The  stone 
is  firmly  fixed  in  position,  but  its  top  is  about  0.2  meter  below  the  surface  of  the 
ground  (November,  1896).  The  copper  bolt  has  been  disturbed,  and  the  square  cut 
IS  0.01  meter  north  of  the  copper  bolt.  Coast  and  Geodetic  Survey  elevation,  27.8579 
meters.  Gulf  level.     Elevation,  34.0715. 

^f.  R.  C.  B.  M.  ^  J^. — A  stone-line  bench  mark  of  the  Mississippi  River  Commission. 
Is  top  of  copper  bolt  leaded  in  a  0  by  6  inch  granite  post  at  Klemston,  Miss.  It  ia 
110  meters  from  river  bank  on  north  side  of  road  along  a  line  of  broken  levee  extend- 
ing back  to  high  ground.  It  is  1,565  meters  above  oil  mill  and  1,178  meters  below 
old  f^ompress,  30  meters  east  of  the  incline  to  the  Delta  transfer  boat.  Elevation, 
33.0371. 

C.  and  O.  S.  B.  M.  B. — The  intersection  of  a  cross  in  the  end  of  a  copper  bolt  leaded 
in  the  north  end  of  the  brick  pumping  station  of  the  Vicksburg  waterworks.  The 
building  is  on  the  left  bank  of  the  river,  under  the  hills,  and  about  1.6  kilometers 
south  oi  the  citv  limit*^  of  Vicksburg,  Miss.  The  bolt  is  in  the  first  course  above  the 
water  table  and  in  the  thinl  brick  from  the  northwest  corner  of  the  building.  Coast 
and  Geodetic  Survey  elevation,  29.9569  meters,  (iulf  level.     Elevaticm,  36.1865. 

P.  B.  M,  A.  and  ]'. — Is  middle  of  +  cut  in  head  of  copper  bolt  leaded  horizontally 
into  brick  at  southeast  corner  of  the  Alabama  and  Vic^ksburg  freight  depot  at  Vicks- 
burg, Warren  County,  Miss.,  on  corner  of  Washington  and  Deix)t  streets.  The  bolt 
is  in  the  seventh  course  above  gravel  pavement  and  in  the  second  brick  from  the 
southeast  corner  of  Imilding.     Elevation,  66.3323. 

C.  and  a.  S.  B.  M.  (\ — A  marble  post  buried  1.2  meters  in  the  ground  in  the  south- 
west corner  of  the  park  west  of  the  Alabamaand  Vicksburg  Railway  passenger  station 
at  Vicksburg,  Miss.  The  stone  is  dressed  on  top  to  0.25  by  0.175  meter,  and  the  bot- 
tom of  a  square  cut  in  the  top  at  its  center,  0.009  meter  deep,  is  the  l)ench  mark. 
The  top  projects  0.25  meter  above  the  surface  of  the  ground,  and  is  lettered  as  follows: 

us 
c  &  D  GS.    Coast  and  Geodetic  Survev  elevation,  62.7048  meters.  Gulf  level.     Eleva- 

BM 
tion,  68.9205. 

P.  B.  M.  D. — Pipe-flange  bench  in  the  railroad  yard  in  front  of  the  passenger 
station  of  the  Alabama  and  Vicksburg  Railway  at  Vicksburg,  Miss.  It  is  about  1.2 
meters  south  of  base  of  the  vertical  face  of  the  deep  (tut  forming  the  north  line  of 
the  vanl.  A  cross  cut  cm  the  permanent  cap  of  the  pij^e  at  its  north  edge  is  the  bench 
mark.  Coast  and  Geodetic  Survey  elevation,  60.2068  meters.  Gulf  level.  Elevation,. 
66.4353. 
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F.  B.  M.  E. — Pii)e-flange  ]>ench  just  inside  the  right-of-way  fence  of  the  Alabama 
and  Vickeburg  Railway,  about  100  meters  east  of  first  overhead  bridge  (dirt  road 
over  railroad),  about  2  kilometers  eai^t  of  Vicksburg,  Miss.  The  bench  is  south  of 
the  track,  near  the  fence,  and  on  the  slope  leading  out  of  the  firsl  depression  east  of 
said  bridge,  6  meters  weflt  of  second  telegraph  pole  east  of  bridge.  A  cross  cut  in 
the  head  of  the  permanent  cap  at  its  north  ecfge  is  the  bench  mark.  Coast  and 
Geodetic  Survey  elevation,  75.8969  meters.  Gulf  level.     Elevation,  82.1299. 

P.  B.  M.  F. — Pipe-flange  bench  just  inside  of  the  right-of-way  fence  of  the  Ala- 
bama and  Vicksburg  Railway,  about  8  kilometers  east  of  Vicksburg,  Miss.  Bench 
mark  is  10  meters  west  of  fourth  telegraph  pole  west  of  second  overhead  road  bridge 
east  of  Vicksburg,  on  south  side  of  track.  The  top  of  the  cap  on  the  pipe  is  divided 
into  four  sections  by  lines  cut  into  it  intersecting  at  the  cent<ir.  The  surface  of  the 
cap  at  the  inner  comer  of  the  southwest  quarter  was  used  as  the  bench  mark.  Coast 
and  Geodetic  Survey  elevation  80.0639  meters.  Gulf  level.     Elevation,  86.2898. 

P.  B,  M.  Tappan. — An  X  cut  on  the  stone  water  table,  so  that  a  rod  will  just  sit  in 
the  angle  of  the  window  and  wall,  at  east  side  of  east  window  on  south  (fnmt)  side 
of  house  at  northwest  corner  of  Cherry  and  Jackson  streets,  Vicksburg,  Warren 
County,  Miss.     House  belongs  to  Mrs.  Tappan.     Elevation,  106.5085. 

B.  il.  East  Gate. — Is  -f  on  south  side  of  east  gate  U)  the  National  cemet<3rv  at  Vicks- 
burg, Miss.     Elevation,  71.6909. 

P.  B.  M.  1. — At  Vicksburg,  Warren  County,  Miss.  Is  cross  cut  in  st*)ne  on  east 
side  of  the  gate  to  the  National  cemetery  (west  entrance).  Stone  was  placed  to  hold 
gate  when  open.     Elevation,  37.5819. 

P.  B.  M,  2. — Pipestone  l>ench  on  east  side  of  public  road,  about  3  kilometers  above 
Vicksburg,  Warren  County,  Miss.,  by  W.  II.  Hundermark's  store,  2.6  meters  from 
northwest  corner  of  yard,  and  16.4  meters  froiri  southwest  corner,  and  31.92  meters 
from  center  of  Yazoo  and  Mississippi  Valley  Railroad  track  on  approximate  perpen- 
dicular to  same.     Elevation,  35.6539. 

T.  B.  M.  1. — W^ire  nail  in  root  of  a  0.5-meter  cottonwood  on  south  side  of  road 
leading  from  the  fair  grounds  along  Lake  Centennial  to  Allen  place,  and  300  meters 
westoi  a  bayou.     The  letters  US  are  cut  on  tree  above  Ijencli.    Elevation,  30.6902. 

T.  B.  M.  2. — Small  wire  nail  in  root  of  a  0.3-meter  willow  standing  alone  on  the 
north  side  of  the  road  along  the  shore  of  Lake  Centennial,  about  500  meters  east  of 
Yazoo  River  diversion  canal  right  of  way.  The  letters  l^  S  are  cut  on  tree  above 
bench.    Elevation,  31.6442. 

T.  B.  M.  S, — Large  nail  in  root  of  a  0.5-meter  leaning  pecan  standing  30  meters 
east  of  line  of  jars  of  Yazoo  River  diversion  canal  and  opix)site  jar  137.  Elevation, 
31.2507. 

T.  B.  M.  4' — Nail  in  root  of  a  1-meter  water  oak  standing  1  meter  east  of  line  of 
jars  on  Yazoo  River  diversion  canal  and  opposite  station  155 -f  25.  Elevation, 
31.6316. 

T,  B,  3f.  5. — Wire  nail  in  root  of  a  0.5-meter  i>ecan  standing  5  meters  east  of  line 
of  jars  on  Yazoo  River  diversion  canal  and  40  meters  north  of  jar  174.  The  tree  has 
the  letters  tJ  S  cut  on  it  above  bencli.     Elevation,  31.5165. 

T,  B.  M,  6. — Nail  in  root  of  an  0.8-meter  sweet  gum,  standing  on  line  of  jars  on 
Yazoo  River  diversion  canal,  2  meters  north  of  jar  193.     P>levation,  34.1677. 

T.  B,  M,  7. — Nail  in  root  of  a  0.5-meter  scrub  water  oak,  on  front,  and  20  meters 
above  first  cabin  above  head  of  Yazoo  River  diversion  canal,  and  on  top  of  bank 
of  Old  River.    Elevation,  34.6454. 

T.  B,  M,  S. — Nail  in  root  of  a  1-meter  sweet  gum,  30  meters  south  of  cabin  occu- 
pied by  Tom  Anderson,  on  Alf.  Wilson's  place.  Tree  is  20  meters  from  road  and  8 
meters  south  of  a  large  sycamore.     Elevation,  34.1784. 

T.  B.  M,  9. — Nail  in  root  of  an  0.8-meter  sweet  gum  30  meters  northeast  of  school- 
house  and  50 meters  from  east  bank  of  old  river.     Elevation,  34.0951. 

71  Jff.  M,  10. —  Nail  in  root  of  a  2-meter  sweet  gum  on  bank  of  Old  River,  20  meters 
north  of  cabin  occupied  by  Howard  Jackson,  on  Manuel  Sweet's  place.  Elevation, 
34.2250. 

T.  B,  M.  11. — Is  X  on  head  of  20-penny  nail  in  south  chinmey  of  Manuel  Sweet's 
residence.  Nail  is  0.4  meter  above  ground.  House  stands  at  the  junction  of  Yazoo 
and  Old  rivers.     Elevation,  35.3566. 

T.  B.  M.  12. — Nail  in  root  of  a  l-met^T  cottonwood  in  front  of  church  on  Willis 
place.     Elevation,  34.9051. 

P.  B.  M.  6. — Pipestone  bench  on  left  bank  of  Yazoo  River,  almost  opposite  the 
mouth  of  Steele  Bayou,  in  northeast  corner  of  yard  to  residence  on  the  Belle  Isle 
place.    Elevation,  34.6112. 

P.  B.  M.  S. — Top  of  head  of  large  spike  driven  in  north  side  of  brick  smokestack 
of  gin  on  Blakely  plantation,  Warren  County,  Miss.,  about  5  centimeters  from  ground. 
Elevation,  40.6444. 
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P.  B.  M.  4' — Is  in  northwest  comer  of  cabin  yard  on  left  bank  of  Yazoo  River,  in 
Warren  County,  Miss.,  about  130  meters  southwest  of  south  end  of  Yazoo  and  Misn?- 
sippi  Valley  Railroad  bridge,  and  20  meters  from  top  of  river  bank.  Elevation, 
34.9265. 

P.  P.  M.  6. — Is  cross  cut  and  marke<i  II  S  B  M  on  capstone  of  south  end  pier 
on  west  side  of  Yazoo  and  Mis8i88ii)j>i  V^alley  Railroad  bridge  over  Yazoo  River  near 
Redwood,  Miss.     Elevation,  38.3497. 

T.  P.  M.  1. — Nail  in  root  of  a  0.4-ineter  hackberry,  on  right  bank  of  Yazoo  River 
and  40  meters  above  Yazoo  and  Mississipj)!  Valley  Kailroad  drawbridge.  Elevation, 
35.0150. 

T,  P.  M.  4' — Nail  in  root  of  an  ().8-met^'r  pe(»n,  10  meters  south  of  cabin  on  Katz- 
meyer's  place,  by  side  of  fence  on  right  bank  of  Yazoo  River  about  1  kilometer  above 
Buck  Ross  Landing.     Elevation,  34.3101. 

T.  P.  3/.  5. — Spike  in  root  of  a  0.5-ineter  oak,  in  mid<lle  of  pig  pen,  alK)ut  60  meters 
east  of  Maggie  Jewup's  cabin  on  Katzmeyer  place,  150  meters  from  right  bank  of 
river  and  opposite  Haynes  Bluff.     Elevation,  34.7714. 

71  P.  3/.  8. — Is  X  in  head  of  drift  bolt  at  beginning  of  ironwork  at  northwest  side 
and  southwest  end  of  bridge  over  Ball  Ground  Creek.  Is  20  meters  north  of  Ball 
Ground  plantation  store  and  150  meters  northwest  of  dwelling.     Elevation,  41.8224. 

T.  P.  3f.  9. — 8j>ike  in  root  of  a  1.5-meter  cottonwood  at  east  end  of  bridge  on  main 
road  over  Cornhill  Creek,  about  2.5  kilometers  south  of  C'almar  j^w?t-office  and  store 
at  Adams  Landing.     Elevation,  39.4396. 

T,  P.  3/.  10. — Spike  in  root  of  a  0.3-meter  oak  nn  main  roa<l,  0.(>  kilometer  sooth 
of  Calniar  post-ofli(;e,  150  meters  northeast  of  cabin  occupietl  by  Andrew  HenderaoD 
on  Tom  Bruce's  place.     Elevation,  38.1842. 

P.  P.  3/.  7. — Pipestone  l)ench  at  Calniar  [K)st-oflice,  Warren  County,  Mias.,  in 
southeast  corner  of  garden  attached  to  and  on  north  side  of  post-office,  which  is  in 
store  owned  by  1).  M.  l-^egg,  and  alx>ut  1  kilometer  southeast  of  Adams  landing,  an 
Yazoo  River.  '  Elevation,  37.2655. 

T,  P.  3/.  12. — Spike  in  root  of  a  trij>let  gum,  each  j)rong  0.3  meter  diameter,  on 
east  side  of  main  road,  an«l  al)Out  500  meters  southwest  of  cabin  oi'cupie<i  by  Henry 
Holmes.     Elevation,  36.0631. 

T.  P.  3/.  16. — Sj>ike  in  root  of  a  0.5-meter  oak  alM)ut  50  meters  above  ford  a^'ros 
Collins  Bayou  on  road  from  I^^gg's  gin  to  Kettlcuian's  place.     Elevation,  30.5122. 

T.  P.  3/.  21. — Spike  in  root  of  a  0.3-mcter  hickory  on  road  from  Kettleman*8 
place  to  Kinsell  f)0  t-office.  Bench  is  about  100  meters  from  bank  of  Yazoo  River 
and  200  meters  north  of  fence  at  north  end  of  place.     Elevation,  34.5587. 

T.  P.  M.  24*1. — Spike  in  root  of  a  honey  locust  on  loft  bank  of  Yazoo  River  and  80 
meters  west  of  mouth  of  Sunflower  River.     Elevation,  ,5-1.5877. 

P.  B.  M.  8. — Pii)estone  Iwnch  in  Yazoo  County,  Miss.,  opi)osite  I/Argent>  70 
meters  from  left  bank  of  Yazoo  River,  in  the  west  corner  of  calf  lot  across  the  pub- 
lic road  from  and  belonging  to  cabin  on  Indian  moun<l,  which  is  o{)po8ite  the  mouth 
of  Big  Sunflower  River  and  on  (iilruth's  plantation.     Elevation,  35.0270. 

P.  P.  3/.  9. — Pipestone  bench  at  L' Argent,  Sharkey  County,  Miss.,  in  the  south- 
east corner  of  cotton  lot  adjoining  landing  war(»house  and  alwut  25  meters  from 
right  top  l)ank  of  Yazoo  River.  It  is  alx)Ut  15  meters  southwest  of  L' Argent  store 
and  50  meters  southeast  of  gin.     Elevation,  33.0855. 

T.  P.  M,  25. — Spike  in  root  of  a  0.3-meter  gum,  10  meters  from  left  bank  of  Yazoo 
River,  about  150  meters  east  of  bridge  over  bayou  and  700  meters  east  of  mouth  of 
Big  Sunflower  River.     Elevation,  35.1528. 

7'^  P.  M.  27. — Spike  in  root  of  a  1.5-meter  water  oak,  25  meters  east  of  Ijake  Dick 
store.     Elevation,  36.2004. 

T.  P.  M.  28. — Nail  in  root  of  a  0.3-meter  pc<'an  by  side  of  fence  alK)Ut  5tX)  meter? 
northwest  of  gin  on  Hardtimes  i)lace  and  1.6  kilometers  al)ove  Lake  Dick  store. 
Elevation,  :i5.7036. 

T.  li.  3/.  58. — Nail  in  root  of  a  0.4-meter  oak  on  river  side  of  road  in  front  of  cabin 
occupied  by  Zach  Lassiter  on  Munchen  Slough  j)lace  and  about  100  meters  alx)ve 
bridge  over  the  slough.     Elevation,  35.3330. 

T.  B.  M.  55. — Nail  in  root  of  a  0.4-meter  chinalK^rry  in  front  of  cabiu  oc^-upied  by 
Ezekiel  Sutton  on  C.  0.  Willis's  Avondale  j)lact;.  Hen<*h  about  4(X)  meters  above 
plantation  residence.     Elevation,  37.2127. 

P.  B  M.IO. — Pipestone  Ix'nch  at  Satartin,  Yazoo  County,  Miss.,  in  the  northeast 
comer  of  yani  of^ITnion  church  an<l  Masonic  lodge  (Satartia  l^xlge,  No.  176),  at 
comer  of  Plum  and  Perry  streets.     Elevation,  35.8602. 

T.  B.  M.  52. — Nail  in  root  of  an  0.8-meter  catalpa,  about  150  inet«*rs  ciist  of  John 
Gale's  residence  near  Satartia,  and  in  front  of  bam.     Elevation,  :i6.16t>6. 

T.  B.  M.  61. — ^Nail  in  root  of  a  1 -meter  gum  on  river  side  of  road,  about  75  meters 
east  of  Mingo  Roe*s  cabin  on  Holly  Bend  placti,  owne<l  b^*  ILL.  Taylor.  Is  on  right 
bank  of  river  and  1.7  kilometers  alx)ve  Satartia.     Elevation,  36.3340. 
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T.  B.  M.  47. — ^Nail  in  root  of  a  0.4-meter  oak  on  river  side  of  road,  about  75  meters 
below  cabin  occupied  by  Sam  Johnson  on  Sam  Bray  ton's  Dixie  place.  Bench  is 
about  150  meters  above  gin.     Elevation,  37.3609. 

T.  M,  B,  45. — Nail  in  root  of  a  0.5-meter  gum  in  front  of  J.  F.  PowelPs  store  at 
Enola,  Miss.    Elevation,  37.3810. 

P.  B.  M.  11. — Pipestone  bench  at  Enola,  Yazoo  County,  Miss.,  in  the  northeast 
comer  of  yard  of  K.  D.  Saunder's  dwelling,  about  8  meters  south  of  J.  F.  PowelPs 
store  and  about  30  meters  north  of  J.  D.  Saunder's  store.     Elevation,  36.5160. 

T.  B.  M.  4S. — Nail  in  root  of  a  0.3-meter  bois  d'arc  on  river  side  of  road,  about  76 
meters  above  gin  on  Dr.  Wilson's  Gaudyclue  place.    Elevation,  36.8451. 

T,  B,  M.  4^. — Nail  in  root  of  a  0.6-meter  sycamore  on  river  side  of  road,  in  front 
of  Albert  Davis's  cabin,  on  Oak  Valley  place.  Bench  is  about  150  meters  above  school- 
house.    Elevation,  37.0192. 

T,  B.  M.  41. — Nail  in  root  of  a  1-meter  pecan  about  100  meters  below  Mr.  Cheatem's 
Oak  Valley  gin.    Bench  is  just  inside  of  fence.     Elevation,  36.1160. 

r.  B.  Jf.  40. — ^Nail  in  root  of  a  1.5-meter  oak  about  75  meters  above  Jim  McMeis- 
ter'e  dwelling,  on  Tarsas  place.     Bench  is  on  river  side  of  road.     Elevation,  37.2438. 

T.  B.  M,  S9. — Nail  in  root  of  an  0.8-meter  pecan  on  side  of  road,  next  to  fence  in 
front  of  John  Newberry's  Willowdale  place.  Bench  is  about  100  meters  above  New- 
berry's house,  and  tree  has  sign  reading,  "Yazoo  City,  Smiles."     Elevation,  36.7821. 

T.  B.  M.  S8. — Nail  in  root  of  a  0.5-meter  gum  about  halfway  between  water  sur- 
&u;e  in  river  and  road  in  front  of  R.  D.  Saunder's  Rialto  place  and  about  100  meters 
above  cabin  occupied  by  Amos  Jordan.    Elevation,  36.1114. 

T.  B.  M.  S7, — ^Nail  in  northwest  root  of  a  0.6-meter  honey  locust  on  river  side  of 
main  road,  in  front  of  R.  D.  Saunder's  Rialto  place  and  300  meters  south  of  planta- 
tion dwelling.    Elevation,  36.9223. 

T.  B.  M.  S6. — Spike  in  root  of  a  1-meter  oak  on  south  side  of  main  road,  just 
inside  of  fence,  directly  in  front  of  a  cabin  on  P.  R.  Saunder's  Wilton  place  and  1.2 
kilometers  west  of  plantation  store.     Elevation,  37.1468. 

T.  B.  M.  34' — Nail  in  southeast  root  of  a  1 -meter  oak  in  front  of  store  and  next  to 
Wilton  place  residence,  owned  by  P.  R.  Saunders,  of  Yazoo  City.    Elevation,  36.7331. 

T.  B.  M.  SS. — Nail  in  root  of  an  0.8-meter  gum  on  right  bank  of  Yazoo  River,  in 
front  of  Mrs.  McCoy's  Longwood  place  and  100  meters  southwest  of  c^bin  of  Wil- 
liam Washington.     Elevation,  37.0765. 

T.  B.  M.  82. — Nail  in  root  of  a  0.7-meter  elm  at  western  end  of  Wilsonia.  It  is  on 
edge  of  road,  about  half  way  across  neck,  and  10  meters  south  of  Allen  Jones's  house. 
Elevation,  38.4601. 

T.  B.  M.  31, — Nail  in  root  of  a  1.5-meter  oak  near  left  water  edge  of  Yazoo  River, 
about  100  meters  below  bridge  across  river  and  in  front  of  William  Hammil's  saw- 
mill.    Elevation,  34.4002. 

P.  B.  M,  12. — Pipestone  bench  at  Yazoo  City,  Yazoo  County,  Miss.,  in  the  north 
comer  of  yard  to  county  court-house.     Elevation,  41.9883. 

P.  B.  M.  13. — Pipestone  bench  at  Yazoo  City,  Yazoo  County,  Miss.,  in  the  north 
comer  of  yard  of  the  city  public-school  building.  School  is  near  intersection  of 
Washington  and  Main  streets.     Elevation,  37.4458. 

T.  B.  M.  208. — Nail  in  root  of  a  0.7-meter  cottonwood,  25  meters  east  of  track  and 
300  meters  north  of  mile  post  46  from  Jackson.     Elevation,  39.3041. 

P.  B.  M.  29. — Pipestone  bench  at  Bee  Lake,  Holmes  County,  Miss.,  at  north  cor- 
ner of  Illinois  Central  Railroad  dejwt.     P^levation,  39.0518. 

T.  B.  M.  188. — Nail  in  root  of  a  0.7-nieter  gum  30  meters  west  of  track  and  25 
meters  west  of  milepost  66  from  Jackson.     Elevation,  40.6709. 

P.  B.  M.  28. — At  Tchula,  Holmes  County,  Miss.  Is  cross  cut  in  southeast  bolt 
holding  roller  to  southeast  pier  of  drawbridge  over  Tchula  Lake.     Elevation,  42. 1994. 

P.  B.  M.  27. — l*ipestone  bench  at  Tchula,  Holmes  County,  Miss.,  in  east  corner 
of  yard  to  Tchula  section  house  belonging  to  the  Illinois  Central  Railroad.  Elevation, 
41.0373. 

T.  B.  M.  171. — Nail  in  root  of  a  0.3-meter  elm,  35  meters  west  of  track,  opposite 
siding  leading  to  sawmill,  and  about  150  meters  north  of  milepost  82  from  Jackson. 
Elevation,  42.9797. 

P.  B.  M.  26. — Pipestone  bench  at  Sidon,  I^eflore  County,  Miss.,  in  the  northwest 
comer  of  yard  to  the  Illinois  Central  Railroad  section  house,  and  about  35  meters 
south  of  depot.     Elevation,  43.4783. 

T.  B.  M.  7(>-^.— Nail  in  root  of  a  0.2-metcr  bois  d'arc  6  meters  northwest  of  depot 
at  Sidon.    Elevation,  44.3973. 

P.  B.  M.  26. — I^ipestone  bench  at  Greenwood,  I^flore  County,  Miss.,  in  north 
comer  of  yard  to  Greenwood  section  house  Iwlonging  to  the  Illinois  Central  Railroad. 
It  is  abont  70  meters  east  of  the  depot.     Elevation,  44.3518. 

T.  B.  M.  156, — Spike  in  root  of  a  0.4-meter  water  oak  45  meters  north  of  the 
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Soutliern  Railway  track  and  35  meters  west  of  store  of  Portwood  &  Williams,  75 
meters  west  of  Illinois  Central  Railroad  depot.     Elevation,  46.0799. 

]\  1>.  M.  J4' — Pipestone  Iwnch  at  Greenwood,  I^flore  County,  Miss.,  in  west  cor- 
ner of  yard  to  Leflore  County  court-house,  at  corner  of  Front  and  Cotton  streetB. 
Elevation,  45.5482. 

T.  H.  M.  I/>.5a. — Nail  in  root  of  a  1.2-meter  cottonwood  8  meters  east  of  A.  M. 
Craig's  store  at  corner  of  Cotton  and  Front  streets.     Elevation,  46.6808. 

T.  li.  M.  155. — Nail  in  root  of  a  0.7-meter  ^um  20  meters  north  of  track  at  40 
meters  northwest  of  sign  reading,  **R.  R.  crossmg,  one-half  mile,'*  and  on  east  side 
of  a  ditch.     Elevation,  45.3260. 

P.  B.  M.  23. — At  Fort  I>oring,  Leflore  County,  Miss.    Is  cross  cut  in  stone  coping 

on  the  north  end  of  the  east  pier  supporting  the  Southern  Railway  drawbridge  over 

Yazoo  River.     It  is  at  the  southeast  corner  of  the  iron  rest  plate  and  is  marked: 
u  s 

X         Elevation,  47.1619. 
r  B  M 

l\  B.  M.  X?;?.— Pipestone  hen(!h,  at  Fort  Loring,  I^eflore  County,  Miss.  Is  in  fence 
(corner  of  fences  dividing  railway  right  of  way,  public  road,  and  small  sarden,  on 
Mcl^^more  and  Baird's  place.  It  is  12  meters  soilth  of  the  Southern  Railway  track 
and  iS  meters  west  of  right  bank  of  Yazoo  River.     Elevation,  45.3038. 

P.  l>.  M.  21. — Pipestone  bench  at  Ittabena,  I^flore  County,  Miss.,  in  soatheaat 
corner  of  yard  around  Letulah  school,  and  alx>ut  2.5  meters  from  east  fence  and  1.5 
meters  from  south  fence.     Elevation,  44.2f)27. 

T.  H.  M.  135, — Nail  in  root  of  a  0.3-nieter  red  oak,  15  meters  south  of  track  and  40 
meters  oast  of  niilcpost  424.     Elevation,  41.7490. 

T.  li.  M.  131. — ^ail  in  root  of  a  0.2-meter  cottonwood,  8  meters  south  of  track  and 
80  meters  east  of  niilepost  428.     Elevation,  42.5088. 

P.  B.  M.  20. — Pipestone  bench  about  750  meters  northwest  of  Baird,  Sunflower 
County,  Miss.,  about  18  meters  east  of  the  south  end  of  the  Southern  Railway 
approach  to  bridge  over  Sunflower  River.  It  is  in  the  nortliwest  comer  of  ywd 
belonging  to  house  occupied  by  E.  B.  an<l  G.  B.  Wade,  and  owned  by  J.  J.  Oliver. 
Elevation,  41.9126. 

P.  B.  }f.  UK — Pipestone  l)ench  on  right  bank  of  Sunflower  River,  Sunflower 
County,  Miss.,  about  14  met^^rs  west  of  north  end  of  Southern  Railway  trestle 
approach  to  drawbridge  over  Sunflower  River,  and  in  southeast  comer  of  yard  to 
cabin  oc('upie<l  by  Buck  Willis  on  W.  A.  Pollock's  place.     Elevation,  41.1851. 

P.  B.  M.  18. — About  1  kilometer  northwest  of  Baird,  Sunflower  County,  Miss. 
The  point  is  marked  by  a  cross  cut  on  Xo\y  of  and  on  west  end  of  south  pier  of  the 
Southern  Railway  bridge  over  Sunflower  River.  It  is  0.8  meter  from  south  edge  of 
pier,  0.23  meter  south  of  track  on  pier,  0.78  meter  from  west  edge  of  pier,  and  0.4 

us 
meter  west  of  joint  in  stone.     It  is  marked  x     Elevation,  44.7300. 

BM 

T.  B.  M.  120. — Nail  in  root  of  an  0.8-meter  gum,  30  meters  south  of  track  and  cat- 
tle gap,  and  200  meters  west  of  niilepost  430.     Elevation,  41.9771. 

P.  B.  M.  17. — Pipestone  bench  at  Indianola,  Sunflower  County,  Miss.  Is  in  the 
southwest  corner  oi  grounds  around  the  county  court-house.     Elevation,  41.9981. 

/*.  B.  JA.  //>. — Pipestone  bench  at  lleathman.  Sunflower  County,  Miss.  It  is  at 
west  end  of  young  bois  d'arc  hedge  l)etween  boanl  and  wire  fences  in  front  of  yard 
belonging  to  residence  of  J.  A.  Crawford.  It  is  2  meters  northeast  of  northeast  cor- 
ner of  his  store  and  5  meters  south  of  Southern  Railway  track  (main  line).  Eleva- 
tion, 43.2072. 

T.  B.  M.  121. — Nail  in  root  of  a  0.5-meter  oak,  35  meters  south  of  track  and  200 
meters  west  of  mile]>ost  438.     Elevation,  42.9315. 

P.  B.  M.  15. — Pi])estone  l)ench  at  "The  Bogue,"  Washington  County,  Miss.  It 
is  in  the  south  corner  of  yanl  to  cabin  occupied  by  John  Bailey  (colored),  on  Boh 
Ingram's  place.  It  is  1  meter  from  left  bank  of  Bogue  Phalia  and  al>out  40  meters 
northwest  of  Southern  Railway  trestle  across  the  Bogue.  It  is  directly  opposite  the 
ginhouse  on  the  right  bank,  and  about  75  meters  southeast  of  highway  l)ruige.  Ele- 
vation, 41.2011. 

P.  B.  M.  14. — Pipestone  l)ench  at  Stoneville,  Washington  County,  Miss.  It  is  in 
the  east  corner  of  orchanl  belonging  to  house  occujned  by  A.  Jones  and  l>eIonging  to 
J.  C.  Greenley.  Orchard  is  between  house  and  groc!ery  store  belonging  to  Yuen 
Sing  &  Co.  It  is  0.7  meter  from  front  fence  and  0.4  meter  from  porch  of  store. 
Elevation,  43.4906. 

T.  B.  M.  108, — Nail  in  root  of  a  0.5-meter  elm  15  meters  south  of  track  and  160 
meters  west  of  milei)08t  450.     Elevation,  42.7026. 

T,  B,  U,  107, — Nail  in  root  of  a  0.(>-meter  elm  25  meters  north  of  track  and  325 
meters  w^est  of  milepost  461.     Elevation,  42.4904. 


APPENDIX    V REPORT    OF   CAPTAIN    POTTER.  1505 

T.  B.  M,  105, — ^Nail  in  root  of  a  0.3-meter  liackberry  20  meters  south  of  track 
and  75  meters  east  of  milepost  453.     Elevation,  42.5698. 

T.  B.  M.  104' — Nail  in  root  of  a  0.2-meter  willow  25  meters  south  of  track  10 
meters  east  of  road  crossing,  and  75  met<irs  east  of  milepost  454.     Elevation,  43.3523. 

T.  B.  M.  lOS, — Nail  in  root  of  a  1.2-meter  jxican  15  meters  south  of  track  and  300 
meters  east  of  milepost  455  and  100  meU^rs  west  of  cattle  guard.     Elevation,  43.8012. 

r.  B.  M,  101. — Nail  in  root  of  a  0.4-meter  sycamore  125  meters  west  of  Southern 
Railway  track,  in  vacant  lot  just  in  front  of  new  court-house.     Elevation,  44.8542. 

C,  and  G.  S,  P.  B.  M.  QreenvUU,  No.  1. — (See  descriptions,  Parkeville,  La.,  to 
Greenville,  Miss.,  via  Arkansas  City,  Ark.,  p.  1489.) 

DELHI  TO  TENSAS  BIVEB,    VIA   WARSAW   LANDING,    BAYOU  MA(K)N,    LA. 

P.  B.  M.  IS. — See  descriptions,  Delta  toCoushatta,  La.  Tp.  1491  J. 

B.  M.  Delhi. — See  descriptions.  Delta  to  Coushatta,  La.  fp.  1491). 

T.  B.  M.  1. — On  northeast  comer  of  brick  pier  of  northeast  comer  of  S.  Blum's 
store  at  Delhi,  La.  Pier  supports  iron  column  at  northeast  comer  of  porch  in  front 
of  store.    Elevation,  35.5614. 

T.  B.  M,  fS. — Boat  spike  in  root  of  a  1-meter  white  oak,  east  side  of  Delhi- Warsaw 
road,  1  kilometer  from  Delhi,  150  meters  south  of  chimneys  marking  residence  site 
of  Capt  H.  P.  Wells,  and  on  west  side  of  tree.     Elevation,  35.3879. 

T.  B.  M.  S. — Boat  spike  in  root  of  a  1 -meter  white  oak,  on  west  side  of  Delhi- Warsaw 
road,  at  northeast  corner  of  James  place  field  and  75  meters  south  of  cabin  on  Scott 
place.    Elevation,  34.6192. 

21  B.  M.  4' — Spike  in  root  of  a  0.4-meter  sweet  gum,  east  side  of  road  and  14  meters 
south  of  southwest  comer  of  S.  Phillips's  place.     Elevation,  33.9141. 

r.  B.  M.  5. — Spike  in  root  of  a  1-meter  black  oak,  west  side  of  road  at  edge  of  small 
deadening,  and  109  meters  southeast  of  small  house  on  Crouch  place.  Elevation, 
33.1614. 

71  B.  M.  6. — Spike  in  root  of  a  1-meter  white  oak  on  east  side  of  road,  200  meters 
south  of  southwest  comer  of  Insley's  place  and  220  meters  north  of  culvert  over  Pussy 
Bayou.    Elevation,  32.9640. 

21  B.  M.  7. — Spike  in  root  of  a  1.5-meter  cow  oak,  on  east  side  of  road  and  on  right 
bank  of  bayou,  300  meters  south  of  Mr.  Armstrong's  house.     Elevation,  31.1030. 

21  B.  M.  ^.— -Spike  in  root  of  a  black  hickory  on  west  side  of  road,  30  meters  south 
of  southeast  comer  of  Porter  place  and  40  meters  south  of  where  road  crosses  swale. 
Elevation.  31.8038. 

T,  B,  it.  9. — Spike  in  root  of  scaley  bark  hickory,  15  meters  west  of  road,  282 
meters  south  of  house  on  Griffin  place,  and  166  meters  south  of  branch.  Elevation, 
31.8423. 

T.  B.  M,  10. — Spike  in  root  of  a  0.4-meter  red  elm,  on  west  side  of  road  and  90 
meters  south  of  Griffin's  front  gate.    Elevation,  32.4925. 

P.  B.  if  GWj^— Pipe-flange  bench  on  Jackson  place,  Franklin  Parish,  La.,  in  wesi. 
comer  oi  bam  lot  adjoining  yard  to  plantation  house  owned  by  Tom  Griffin.  Is 
about  830  meters  from  mouth  of  PuUaway  Bayou  and  near  Jackson  or  Pullaway 
Landing.    Elevation,  32.7123. 

B.  UltS  {Mo^  survey,  1898}.— NbH  in  root  of  a  0.8-meter  water  oak  on  edge 
of  right  bank  of  Pullaway  Bayou  and  about  20  meters  back  from  right  bank  of  Bayou 
Macon  at  Jackson  Landing.    Elevation,  28.6325. 

T.  B.  M.  ii.— Spike  in  root  of  a  0.6-meter  sweet  gum  on  east  side  of  road,  176 
meters  south  of  bouse  on  property  of  Mrs.  Sallie  Anderson,  of  Delhi,  and  about  mid- 
way of  short  lane,  south  end  of  which  is  nearly  opposite  the  old  graveyard  on  east 
side  of  road  and  600  meters  north  of  Dover  post-office.    Elevation,  33.1996. 

T.  B,  M,  7f.— Spike  in  root  of  a  0.4-meter  red  elm  on  west  side  of  road  about  108 
meters  south  of  Dover  postoffice.    Elevation,  32.7464. 

T.  B.  M.  iJ.— Spike  m  root  of  a  0.2  meter  sweet  gum,  5  meters  east  of  road  and  24 
meters  east  of  Bellevue  church  (colored).    Elevation,  33.8309. 

T.  B,  M,  16. — Spike  on  root  of  a  1-meter  white  oak,  west  side  of  road  at  northeast 
comer  of  inclosure,  225  meters  south  of  Lamar  post-office.     Elevation,  33.1547. 

T.  B,  M.  iff.— Spike  in  root  of  a  1-meter  black  oak  where  road  turns  to  Andrews 
Ferry,  and  200  meters  east  of  gin  at  Lamar.    Elevation,  34.7291. 

T.  B.  M.  i7.— Spike  in  root  of  a  1-meter  sweet  gum,  west  side  of  road  where  side 
road  turns  off  for  Andrews  Ferry.    Elevation,  34.4594. 

B,  M.  SO  {MoQon  mrvey,  1898).—l^aX\  in  root  of  a  1.2-meter  red  oak,  8  meters  in 
front  of  right  top  bank  (hills)  of  Bayou  Ma^on,  about  50  meters  below  large  ware- 
house at  Warsaw  Landing,  and  about  25  meters  below  residence  of  Mr.  McPherson 
(owned  bv  Mrs.  Penny  baker).    Elevation,  31.9693. 

P.  R,  P.  iVeuwmer.— Pipe-flange  bench  at  Sunrise  Landing,  Franklin  Parish,  L^ 
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Is  in  northwest  comer  of  lot  adjoining  front  yard  of  J.  L.  Newcomer's  residence, 
about  1.6  kilometers  below  Warsaw  Landing,  on  Bayou  Ma^on.     Elevation,  34.1862. 

T.  B.  M.  19. — Nail  in  root  of  a  0.6-meter  honey  locust  on  left  bank  of  Ba^ou 
Magon,  80  meters  above  cabin  and  700  meters  above  Warsaw  Landing.  Elevation, 
28.8400. 

T.  B.  M.  W. — Spike  in  root  of  a  0.5-meter  pin  oak  on  left  bank  of  Bayou  Ma^on, 
1  kilometer  below  Andrews  Ferry  and  88  meters  below  negro  shanty  on  Montgom- 
ery's place.     Elevation,  28.7046. 

T.  B.  M.  21. — Spike  in  root  of  a  1.2-meter  pin  oak  in  Mr.  Andrews's  field,  on  north 
side  of  lane  and  200  meters  south  of  Bayou  Magon.     Elevation,  29.4568. 

B,  M.  29,  (Magon  survey y  1898). — Spike  in  root  of  a  1.2-meter  pin  oak  on  second 
bank  of  Bayou  Ma^on  and  70  meters  above  front-yard  gate  of  Mr.  Andrews's  resi- 
dence.    Elevation,  29.3137. 

T,  B.  M.  26. — Spike  in  root  of  a  0.5-meter  red  elm  on  south  side  of  road  to  McPher- 
son's,  92  meters  east  of  where  road  crosses  small  deadening  in  small  lake  and  160 
meters  west  of  large  ba^ou.    Elevation,  25.8379. 

71  B.  M.  28. — Spike  m  root  of  a  0.6-meter  pecan  15  meters  south  of  road  at  edge 
of  old  field  and  100  meters  back  from  right  bank  of  Tensas  River  at  a  point  600 
meters  below  McPherson's  house.     Elevation,  27.8491. 

B,  M,  26  {Tensas  survey ^  1898). — Nail  in  root  of  a  0.3-meter  pecan  on  east  side  of 
road  in  front  of  house  occupied  by  James  McPherson  and  on  the  Gray  place.  House 
stands  about  40  meters  back  from  the  right  bank  of  Tensas  River  in  a  small  clearing. 
Elevation,  28.7817. 

B.  M.  24  {Tensas  survey ^  1898). — Nail  in  cotton',\rood,  right  bank  of  Tensas  River, 
in  front  of  house  of  C.  B.  Clark.     Elevation,  29.1575. 

P.  B.  M.  Gray. — Pipe-flange  bench  on  Gray  place,  Madison  Parish,  La.,  in  south- 
west corner  of  yard  to  house  occupied  by  James  McPherson.  Bench  is  44  meters 
back  from  right  bank  of  Tensas  River.    Elevation,  29.1221. 

RAYVILLK  TO   CONCORDIA,  LA. 

P.  B.  M.  16. — See  descriptions.  Delta  to  Coushatta,  La.  (p.  1491). 

P.  B.  M.  17. — See  descriptions.  Delta  to  Coushatta,  La.  (p.  1492). 

T,  B.  M.  1. — Wire  nail  in  root  of  a  0.4-meter  mulberry  on  north  side  of  court-house 
at  Rayville,  La.     Elevation,  31.8059. 

T  B.  M.  2. — Boat  spike  ni  root  of  an  0.8-meter  white  oak,  60  meters  west  of  track 
and  20  meters  northwest  of  cabin  which  is  near  first  cattle  gap  south  of  Rayville,  La. 
Elevation,  30.5939. 

T.  B.  M.  6. — Boat  spike  in  root  of  a  1 -meter  sycamore,  15  meters  east  of  track  and 
50  meters  west  of  P.  B.  M.  Burke.     Elevation,  28.9284. 

P.  B.  M.  Burke. — Pipe-flange  bench  at  Burke  Station,  8  kilometers  below  Rayville, 
and  in  Richland  Parish,  La.  Is  about  50  meters  east  of  track  and  10  meters  north  of 
an  indistinct  road  leading  back  to  farmhouse.     Elevation,  29.2365. 

T.  B.  M.  6. — Boat  spike  in  root  of  a  0.4-meter  oak,  15  meters  east  of  track  and  300 
meters  above  first  field  above  Burke.  The  letters  U  S  are  cut  on  tree  above  bench. 
Elevation,  28.6314. 

T.  B.  M.  8. — Boat  spike  in  root  of  a  0.6-meter  sweet  gum,  15  meters  east  of  track, 
5  meters  south  of  fence  comer,  and  500  meters  south  of  schoolhouse  above  Archi- 
bald.   The  letters  U  S  are  cut  on  tree  above  bench.     Elevation,  28.7416. 

P.  B.  M.  Archibald. — Pipe-flange  bench  at  Archibald,  Richland  Parish,  La.  Is  in 
northwest  corner  of  yard  of  J.  J.  Archibald,  about  8  meters  east  of  center  of  track, 
and  30  meters  south  of  depot.     Elevation,  29.6116. 

T.  B.  M.  9. — Boat  spike  in  root  of  a  0.3-meter  hickory,  15  meters  east  of  track,  150 
meters  southeast  of  cabin,  and  1.6  kilometers  south  of  Archibald.    Elevation,  29.8346. 

P.  B.  M.  Mangham. — Pipe-flange  bench  at  Mangham,  Richland  Parish,  La.  Is  in 
southeast  corner  of  yard  of  H.  H.  Nash  and  40  meters  west  from  track  at  point  10 
meters  south  of  south  end  of  side  track.     Elevation,  28.9287. 

T.  B.  M.  ii.— Boat  spike  in  root  of  a  0.2-meter  sweet  gum,  15  meters  west  of  track 
and  45  meters  north  of  end  of  long  trestle  over  Big  Creek  swamp.     Elevation,  28. 1947. 

P.  B.  M.  Big  Creek. — Pipe-flange  bench  at  Big  Creek,  Franklin  Parish,  La.  Is  on 
property  of  John  Guinn,  about  70  meters  east  of  the  left  bank  of  Big  Creek  where 
the  New  Orleans  and  Northwestern  Railway  crosses  it,  and  25  meters  south  of  track. 
Elevation,  28.8562. 

T,  B.  M.  12.— Bo&i  spike  in  root  of  a  0.5-meter  poet  oak,  15  meters  east  of  track, 
25  meters  south  of  comer  of  field,  and  4}  tel^raph  poles  south  of  milepost  60.  Ele- 
vation, 28.8220. 

P.  B.  M.  Baskin, — Pipe-flange  bench  at  Baskin  Station,  Franklin  Parish,  La.,  about 
25  meters  west  of  track,  directly  opposite  the  north  end  of  platform,  and  5  meters 
north  of  road.    Elevation,  28.6613. 
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P.  B.  M,  Steele, — Pipe-flange  bench  at  road  crossing  of  the  New  Orleans  and  North- 
western Railway  at  what  was  formerly  known  as  Steele  Switch,  Franklin  Parish,  La., 
about  15  meters  east  of  track  and  40  meters  south  of  trestle  and  at  edge  of  dirt  road. 
Elevation,  28.1997. 

T.  B.  M.  17. — ^Boat  spike  in  root  of  a  0.4-meter  white  oak,  15  meters  east  of  track, 
150  meters  north  of  cattle  gap,  and  1}  telegraph  poles  south  of  milepost  53.  Eleva- 
tion, 27.7653. 

P.  B,  M,  Winniboro, — Pipe-flange  bench  at  Winnsboro,  Franklin  Parish,  La.,  in 
southwest  comer  of  lot  owned  by  Mrs.  Adams,  directly  opposite  the  depot  and  about 
40  meters  west  of  track.    Elevation,  28.1707. 

T,  B,  M.  19. — Boat  spike  in  root  of  a  0.3-meter  pine,  15  meters  east  of  track,  at  first 
cattle  gan  below  first  curve  south  of  Turkey  Creek.     Elevation,  28.8093. 

T.  B.  M,  fSO. — Spike  in  root  of  a  0.2-meter  elm,  15  meters  west  of  track,  10  meters 
east  of  wagon  road,  on  left  bank  of  Turkey  Creek  and  100  meters  south  of  Cattle 
Gap.    Elevation,  26.8002. 

P.  B.  M.  Eden. — Pipe-flange  bench  at  Eden  station,  Franklin  Parish,  La.  Is  on 
property  of  A.  W.  McDuff,  10  meters  east  of  track  in  corner  of  fence,  about  80  meters 
north  of  platform,  and  about  100  meters  east  of  McDuff' s  residence.  Elevation, 
28.0257. 

P.  B.  M.  Gilbert. — ^Pipe-flange  bench  at  Gilbert,  Franklin  Parish,  La.,  about  40 
meters  west  of  track,  m  the  southwest  corner  of  a  ^rden  owned  by  Ephraim 
Williams,  and  about  150  meters  south  of  depot.     Elevation,  29.8791. 

T.  B.  M.  £7. — Boat  spike  in  root  of  a  0.5-meter  elm,  20  meters  west  of  track,  just  at 
edge  of  woods  of  only  field  between  Gilbert  and  Wisner.     Elevation,  29.5758. 

F.  B.  M.  Wisner. — Pipe-flange  bench  at  Wisner,  Franklin  Parish,  La.,  about  20 
meters  east  of  track  at  south  end  of  side  track,  and  200  meters  south  of  depot. 
Elevation,  28.9640. 

T.  B.  M.  29. — Boat  spike  in  root  of  a  0.4-meter  hickory,  15  meters  east  of  track, 
15  meters  south  of  road  crossing  track,  9  telegraph  poles  south  of  milepost  37. 
Elevation,  28.4529. 

P.  B.  M.  Elam. — Pipe-flange  bench  at  Elam,  Franklin  Parish,  La.,  at  north  edge 
of  Mrs.  L.  Allen's  store,  30  meters  west  from  track  and  2  meters  west  from  pump  at 
northeast  comer  of  store.     Elevation,  28.1914. 

T.  B.  M.  SO. — Boat  spike  in  root  of  a  0.2-nieter  thorn,  15  meters  west  of  track  and 
two  telegraph  poles  north  of  milepost  35.     Elevation,  23.9830. 

P.  B.  M.  Peck. — Pipe-flange  bench  at  Peck  station,  Catahoula  Parish,  La.,  in  the 
northeast  comer  of  cotton  field  belonging  to  H.  and  C.  Newman,  of  New  Orleans, 
and  about  25  meters  west  of  seed  house  at  station  platform.    Elevation,  28.9787. 

T.  B.  M.  SI. — Boat  spike  in  root  of  a  1-meter  pin  oak,  10  meters  east  of  track  and 
250  meters  south  of  milepost  33.     Elevation,  28.4971 . 

P.  B.  M.  Newman. — Pipe-flange  bench  on  property  of  H.  and  C.  Newman,  4  kilo- 
meters south  of  Peck,  Catahoula  Parish,  La.,  on  north  bank  of  bayou,  and  10  meters 
east  of  north  end  of  trestle  over  bayou.     Elevation,  27.9453. 

P.  B.  M.  Chimm. — Pipe-flange  bench  at  Chisum,  Catahoula  Parish,  La.  It  is  2.3 
kilometers  north  of  Florence,  and  30  meters  west  of  track,  and  on  south  edge  of 
plantation  road  on  H.  and  C.  Newman's  place.     Elevation,  28.0477. 

P.  B.  M.  Florence. — Pipe-flange  bench  at  Florence,  Sicily  Island  post-oflice,  Cata- 
houla Parish,  La.,  is  about  15  meters  west  of  track,  on  railroad  property,  and  about 
125  meters  north  of  depot.     Elevation,  28.2410. 

T.  B.  M.  S6. — Boat  spike  in  root  of  a  0.3-meter  elm,  10  meters  east  of  track,  about 
250  meters  south  of  small  store,  300  meters  north  of  railroad  crossing  and  5  telegraph 
poles  north  of  milepost  26.     Elevation,  22.5384. 

P.  B.  M.  Copeland. — Pipe-flange  bench  at  Copeland,  Catahoula  Parish,  La.,  about 
36  meters  east  of  track  and  35  meters  southeast  from  station  platform.  Elevation, 
25.7065. 

T.  B.  M.  B. — Boat  spike  in  root  of  sweet  gum,  100  meters  north  of  Copeland  Place 
residence.    Elevation,  26.0621. 

T.  B.  M.  C. — Boat  spike  in  root  of  a  0.2-meter  oak  on  east  side  of  road,  on  right 
bank  of  Tensas  River  at  Anchor  Place.     Elevation,  24.7521. 

P.  B.  M.  Kirk. — Pipe-flange  bench  at  Kirks  Ferry,  Catahoula  Parish,  La.,  in 
southeast  comer  of  yard  of  S.  F.  Kiper  on  Tensas  River  and  above  mouth  of  Choctaw 
Bayou,  about  10  meters  west  of  main  top  bank  of  river  and  20  meters  southeast  of 
residence.    Elevation,  25.9805. 

P.  R.  P.  Tenms. — Pipe-flange  bench  at  Greenville,  Catahoula  Parish,  La.,  in  south- 
west comer  of  lot,  80  meters  east  of  track,  and  about  40  meters  west  of  main  right 
bank  of  river.    Elevation,  25.8363. 

P.  B.  M.  Lee  Bayou.. — Pipe-flange  bench  at  Lee  Bayou,  Catahoula  Parish,  La.,  on 
bank  of  Lee  Bayon,  about  60  meters  west  of  track  of  New  Orleans  and  Northwestern 
Railway,    Elevation,  26.6035. 
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P.  R.  P.  Clayton. — Pipe-flange  bench  at  Clayton,  Concordia  Pariah.  La.,  at  corner 
of  fence,  about  25  meters  nortneast  of  track,  10  meters  southeast  of  Dank  of  Taisas 
River,  and  25  meters  north  of  depot.     Elevation,  24.8773. 

P.  B.  M.  Cypres. — Pipe-flange  bench  at  Cypress  City.  Concordia  Parish,  La.,  in 
yard  of  Henry  Elerbee  (colored),  and  85  meters  west  of  track  of  New  Orleans  and 
Northwestern  Railwav.     Elevation,  23.9342. 

P.  B.  M.  Helena. — ftpe-flange  bench  at  Helena,  Concordia  Parish,  La.,  on  north 
side  of  lane,  and  about  20  meters  north  of  track,  and  on  property  of  Graves  Veaton 
Company.     Elevation,  24.5905. 

P.  B.  M.  Concordia. — Pipe-flange  bench  at  Concordia  station,  Concordia  Ftoish, 
La.,  5  meters  south  of  Natchez,  Red  River  and  Texas  Railroad,  2  meters- west  from 
line  of  east  side  of  depot,  and  5  meters  west  from  road  crossing  track  at  east  end  of 
depot.     Elevation,  24.5(>n9. 

T.  B.  M.  A. — Railroad  spike  in  root  of  a  1-meter  pine,  10  meters  south  of  levee. 
Elevation.  25.5588. 

U.S.B.M. 

B.  M.  384. — Copper  tag  alx)ve  zinc  spike,  reads:  884  Bench  is  1.5  meten 

Elcv.  88.84 

above  ground  on  same  tree  as  T.  B.  M.  A.    Elevation  taken  on  square  part  of  spike. 
Elevation,  26.9578. 

T,  B.  M.  9. — See  descriptions,  Jonesville  to  Vidalia,  La.,  and  Natchez,  Miss.  (p.  151$). 

ARCHIBALD  TO   BELLEVUE   AND  THREE  RIVERS,    LA. 

P.  B.  M.  Archibald. — See  descriptions,  Rayville  to  Concordia,  La.  (1506). 

T.  B.  M.  6S. — Spike  in  root  of  a  black  gum  on  south  side  of  Archibald- Alto  road, 
175  meters  east  of  northeast  comer  of  field,  1  kilometer  from  depot  at  Archibald. 
Elevation,  27.7752. 

T.  B.  M.  54'— On  root  of  a  0.5-meter  pin  oak  on  south  side  of  Archibald- Alto  road 
and  also  Winnsboro-Ravville  road,  20  meters  west  of  small  bridge  and  240  meten 
east  of  where  road  to  Alto  leaves  the  Winnsboro-Ray ville  road.    Elevation,  27.8295. 

T.  B.  M.  66. — On  root  of  a  1-meter  sycamore,  15  meters  south  of  Shady  Grove 
church.     Elevation,  28.4544. 

T,  B.  M.  66. — On  root  of  an  0.8-meter  post  oak  on  south  side  of  Archibald- Alto 
road,  50  meters  north  of  Little  Creek  Metnodist  church.    Elevation,  28.6927. 

T.  B.  M.  67. — On  a  1-meter  black  oak  on  south  side  of  Archibald-Alto  road,  10 
meters  west  of  intersection  of  road  from  north  and  opposite  southeast  comer  of  Wil- 
liam Hemley  place.    Elevation,  28.4902. 

T.  B.  M.  68. — ^Boat  spike  in  root  of  a  0.9-meter  white  oak  on  north  side  of  Archibald- 
Alto  road,  220  meters  from  intersection  of  road  from  southwest,  400  meters  west  of 
residence  of  William  Hemley.     Elevation,  27.2208. 

T.  B.  M.  69. — Boat  spike  in  root  of  a  1 -meter  pin  oak  on  south  side  of  Archibald- 
Alto  road,  and  in  front  of  residence  of  Mr.  Thomason,  1  kilometer  east  of  Alta 
Elevation,  28.2324. 

r.  B.  M.  Alio. — Spike  in  root  of  a  1 -meter  overcup  oak  at  front,  upstream  comer 
outside  of  yard  to  residence  of  J.  G.  McCormick,  iVlto,  La.,  and  aoout  20  meten 
from  bank  ot  Boeuf  River.     Elevation,  28.9095. 

P.  R.  P.  Alio. — Pipe-flange  Ixjnch  at  Alto,  Richland  Parish,  La.,  in  southwest 
comer  of  yard  of  E.  H.  Cook,  on  north  side  of  Archibald  road  and  20  meters  east  of 
left  bank  of  Boeuf  River.     Elevation,  28.7317. 

T.  B.  M.  60. — Boat  spike  in  root  of  a  1.5-meter  sweet  gum,  15  meters  west  of  rivw 
road,  200  meters  north  of  t!abin  on  William  Hemley's  place,  and  500  meters  below 
point  where  road  turns  across  neck.     Elevation,  27.9777. 

T.  B.  M.  61. — Boat  spike  in  root  of  a  0.7-ineter  sassafras,  100  meters  north  of  house 
on  Mulhem  place,  400  meters  south  of  Mul hern's  residence,  on  west  side  of  lane  (Hi 
Alto-Charlieville  road.    Elevation,  29.1549. 

T.  B.  M.  62. — Boat  spike  in  root  of  a  0.6-meter  cow  oak  on  west  side  of  lane  on 
Alto-Charlieville  road,  150  meters  south  of  Mount  Zion  Church  and  5  meters  east  of 
edge  of  cypress  swamp.    Elevation,  28.4775. 

P.  B.  m.  ffartewd.— Pipe-flange  bench  at  northwest  comer  of  store  at  Harland 
Field,  Richland  Parish,  La.j  20  meters  from  bank  of  Bceuf  River  and  75  meters  above 
point  where  second  bank  joms  main  bank.    Elevation,  28.6996. 

T.  B,  M,  63. — Boat  spike  in  root  of  an  0.8-meter  sweet  gum,  50  meters  below  Har- 
land Field  warehouse  and  15  meters  from  left  bank  of  Bceuf  River.  ElevaUon, 
27.9894. 

T.  B.  M.  64- — Boat  spike  in  root  of  a  1 -meter  black  oak,  on  south  side  of  road,  76 
meters  east  of  east  end  of  lane,  300  meters  west  of  small  house  on  Bacle  place,  and 
400  meters  east  of  house  on  old  Dyson  place.    Elevation,  28.2314. 
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T.  B.  M.  66, — Boat  spike  in  root  of  a  1.3-meter  sweet  gum,  on  north  side  of  road, 
40  meters  west  of  Adile  church  (colored) ,  100  meters  west  of  house  on  Dyson  place, 
and  100  meters  east  of  point  where  road  strikes  river.     Elevation,  28.4862. 

r.  B,  M.  CharlieviUe, — Nail  in  root  of  a  0.4-meter  walnut  in  front  of  warehouse  at 
Ghorlieville,  and  20  meters  from  left  bank  of  Boeuf  Biver.    Elevation,  27.4866. 

P.  A.  P,  Stokes, — Pipe-flanee  bench  on  Stokes  place,  opposite  Charlieville,  Bich- 
land  Parish,  La.,  40  meters  from  right  bank  of  B(i?uf  Biver,  25  meters  from  cabin, 
and  150  meters  below  Stokes's  residence.     Elevation,  28.2132. 

P,  R,  P.  Stokes, — Pipe-flange  bench  on  Stokes  place,  Bichland  Parish,  La.,  on 
right  bank  of  Bceuf  Biver,  18  meters  from  main  top  bank  and  20  meters  upstream 
from  cabin  occupied  by  Henry  Hunter.     Elevation,  28.2622. 

B,  M,  6f  (Boeuf  Survey,  1898). — Nail  in  root  of  a  0.5-meter  sweet  gum,  on  edge  of 
left  bank  of  Boeuf  Biver,  5  meters  south  of  point  where  road  crossing  neck  of  bend 
below  Charlieville  reaches  river  on  lower  side  of  bend,  and  100  meters  west  of  cabin 
on  Tanglewood  place.     Elevation,  27.2410. 

T.  B,  M,  Hdly  Orove. — On  root  of  a  1-meter  catalpa  on  left  bank  of  Boeuf  Biver,  at 
outer  upstream  comer  of  Frank  Hatch's  warehouse.     Elevation,  27.6055. 

P.  JR.  P.  Hatch, — Pipe-flange  bench  at  Holly  Grove  Landing,  Bichland  Parish, 
La.,  in  northwest  comer  of  yam  in  front  of  Frank  Hatch's  residence,  60  meters  north- 
west from  residence,  100  meters  east  from  landing,  and  20  meters  from  left  bank  of 
Boeuf  Biver.    Elevation,  27.5624. 

T,  B.  M,  66, — Boat  spike  in  root  of  a  1.3-meter  sweet  gun,  on  edge  of  left  bank  of 
Boeuf  Biver,  200  meters  below  residence  of  B.  Mcintosh,  and  50  meters  above  shanty 
on  the  Mcintosh  place.    Elevation,  26.5056. 

B.  M,  64  (Boeuf  Survey ,  1898), — Nail  in  root  of  a  1.2-meter  red  oak,  on  edge  of  left 
bank  of  Boeuf  Biver,  100  meters  below  point  where  road  turns  across  neck  of  bend 
and  at  northwest  comer  of  Mcintosh  place.    Elevation,  26.5334. 

P.  R,  P,  Noble  t, — IHpe-flange  bench  on  property  of  C.  M.  Noble,  Bichland  Parish, 
La.  It  is  40  meters  from  left  bank  of  Boeuf  Kiver,  in  comer  of  pasture  where  road 
from  Holly  Grove  Landing  turns  down  left  bank  of  river  after  crossing  neck  of  first 
bend  below  Holly  Grove.    Elevation,  26.7854. 

B,  M.  70  (Boeuf  Survev,  1898), — Nail  in  root  of  a  0.9-meter  post  oak  10  meters 
from  left  bank  of  Boeuf  Biver,  200  meters  below  where  road  turns  across  neck  of 
bend  and  70  meters  below  a  cabin.    Elevation,  26.3341. 

B,  M,  71  (Boeuf  Survey ,  1898), — Nail  in  root  of  a  0.6-meter  cow  oak  on  edge  of 
left  bank  of  Boeuf  Biver  and  in  bight  of  bend  on  the  Thomason  heirs'  place,  500  meters 
above  where  road  crosses  neck  to  Landerneau  post-oflice.     Elevation,  26.3320. 

P.  R,  P,  Elmore, — Pipe-flange  bench  on  property  of  Elmore  and  King,  400  meters 
below  cabin  on  Thomason  place,  Bichland  ransh.  La.,  5  meters  west  of  road  cutting 
across  neck  from  Thomason  place  to  Landerneau  and  90  meters  from  left  bank  of 
Boeuf  Biver.    Elevation,  26.4262. 

P.  R.  P.  Doucier. — Pipe-flange  bench  on  property  of  the  "Green  Grove"  church. 
oppodte  Landerneau  and  in  Bichland  Parish,  La.  It  is  on  the  east  side  of  road 
crossine  neck,  40  meters  east  of  east  wall  of  church,  extended,  and  15  meters  south 
of  Boxan  wall,  extended.    Elevation,  27.0337. 

T.  B,  M,  67. — Boat  spike  in  root  of  a  1.5-meter  water  oak,  on  right  bank  of  Boeuf 
River,  in  front  of  gin  at  Landerneau.     Elevation,  25.5608. 

T,  B,  M,  68. — Boat  spike  in  root  of  a  0.6-meter  ixjrsimmon,  in  old  field,  5  meters 
west  of  road,  200  meters  south  of  edge  of  woods  l)elow  Landerneau,  200  meters  from 
bank  of  Boeuf  Biver,  and  500  meters  above  Girod's  residence.    Elevation,  25.7207. 

T.  B.  M.  69, — Boat  spike  in  root  of  a  1.9-meter  red  oak,  in  old  field,  600  meters 
below  Qirod's  residence,  50  meters  above  ed^e  of  woods,  15  meters  east  of  road,  and 
150  meters  from  right  bank  of  river.     Elevation,  25.9690. 

2.  B.  M.  70, — Boat  spike  in  root  of  a  1-nieter  white  oak,  10  meters  west  of  road, 
200  meters  north  of  Harris's  residence,  50  meters  north  of  south  edge  of  wooded  strip 
between  Girod's  and  Harris's  places.     Elevation,  26.691^5. 

P.  R.  P.  Harris. — Pipe-flange  l)ench  on  Harris  place,  300  meters  above  Bird  Lake 
Landing,  CSaldwell  Pansh,  La.  It  is  3  meters  west  of  road,  on  field  side  of  fence,  10 
meters  below  angle,  100  meters  above  southwest  corner  of  field,  and  40  meters  from 
bank  of  Boeuf  Biver.     Elevation,  25.9996. 

T.  B,  M.  71, — Boat  spike  in  root  of  a  1.2-meter  black  gum,  on  south  side  of  road, 
800  meters  below  Bird  Lake  Landing,  100  meters  below  where  road  begins  to  follow 
bank  of  cypress  brake,  and  15  meters  back  of  brake.     Elevation,  26.0184. 

T.  B,  M,  7t, — Boat  [n)ike  in  root  of  a  0.9-meter  pin  oak,  at  lower  edge  of  wooded 
strip  between  Bird  Lake  Landing  and  Duchesne  place,  on  east  side  of  road,  15  meters 
west  of  bank  of  cypress  brake,  75  meters  northwest  of  northwest  comer  of  field,  400 
meters  back  from  river,  and  800  meters  above  Boeuf  Biver  post-ofi^ce.  Elevation, 
25.4149. 
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T,  B,  M.  7S, — Spike  in  root  of  a  post  oak,  10  meters  west  of  road,  300  meters  east  of 
main  wood  line,  m  old  field  below  Boeuf  River  post-ofiSce,  75  meters  hack  from  main 
bank  of  Boeuf  River  where  road  cuts  across  from  post-office  to  Brandin's  place. 
Elevation,  25.1390. 

B,  M.81  {Boeuf  Survey f  1898). — Nail  in  root  of  a  1.2-meter  pin  oak,  5  meters  from 
bank  of  Boeuf  River,  150  meters  northwest  of  residence  of  Leopold  Brandin.  Eleva- 
tion, 25.7345. 

P.  R.  P.  Wheeler. — Pipe-flange  bench  at  old  Doucier  Landing,  on  Panl  Brandin's 
place,  Caldwell  Parish,  La.,  12  meters  from  right  bank  of  Boeuf  River,  300  meters 
below  where  road  crossing  neck  from  the  old  Doucier  place  reaches  river.  Eleva- 
tion, 26.0282. 

T.  B.  M.  74' — Boat  spike  in  root  of  a  1 -meter  black  gum,  on  west  side  of  road  at 
lower  edge  of  narrow  wooded  strip  Ix^tween  two  old  fields  immediately  below  old 
Doucier  Landing  and  10  meters  from  right  bank  of  Beeuf  River.     Elevation,  25.3^0. 

T.  B.  M.  76. — Boa*^^  spike  in  root  of  an  0.8-meter  pin  oak  at  upper  end  of  old  field 
on  Recoulet  place.  Field  is  grown  up  in  bushes.  Bench  ip  at  lork  of  road,  one  fork 
leading  down  the  river,  the  other  leading  back  to  an  old  field.  Bench  is  200  meters 
from  right  bank  of  Boeuf  River  and  75  meters  north  of  small  bayou.  Elevatioiv 
24.8596. 

T.  B.  M.  76. — Boat  spike  in  root  of  a  1 -meter  white  oak  in  woods  where  road  mM 
back  of  old  Recoulet  place  toward  Hebert's  on  east  side  of  road  and  600  meters  sooth 
of  back  line  of  old  field.     Elevation,  24.0054. 

T.  B.  M.  77. — Boat  spike  in  root  of  a  0.5-meter  pecan,  on  west  side  of  road  croaBing 
from  old  Recoulet  field  to  Hebert's  place  at  a  point  300  meters  north  of  an  old  hurri- 
cane track  500  meters  north  of  uppermost  field  at  Hebert's  and  in  thick  woods.  Ele- 
vation, 23.7490. 

P.  R.  P.  Heheri. — Pipe  flange  bench  250  meters  above  Heberts  Landing,  Galdwdl 
Parish,  La.,  in  northwest  corner  of  garden  back  of  house  of  widow  Johnson,  16 
meters  from  right  bank  of  Boeuf  River  and  60  meters  below  a  deep  gully  entering 
river.     Elevation,  25.2321. 

B.  M.  91  {Boeiif  Sun'ey,  1898). — Nail  in  root  of  a  1.2-meter  post  oak,  10  meters  from 
right  bank  of  Boeuf  River,  50  meters  above  Hebert's  house  at  Heberts  Landing  and 
in  front  of  a  large  mound.     Elevation,  25.8343. 

P.  R.  P.  Im  Fourche. — Pipe  flange  bench,  400  meters  southwest  of  Heberts  Landing, 
Caldwell  Parish,  La.,  in  southeast  corner  of  field  on  Hebert's  place  and  on  west 
side  of  road  to  Columbia,  which  crosses  neck  from  Boeuf  River  to  Bayou  La  Fourche. 
Bench  is  on  top  bank  of  Bayou  La  Fourche.     Elevation,  25.0622. 

T.  B.  M.  78. — Boat  spike  in  root  of  a  0.7-meter  bitter  pecan,  on  north  side  of 
Hebert-Columbia  road,  150  meters  northwest  of  field  on  Davis  Hew's  place,  and  200 
meters  east  of  beginning  of  La  Fourche  swamp  proper.     Elevation,  23.3481. 

T.  B.  M.  79. — Boat  spike  in  root  of  a  0. 7-meter  overcup  oak  in  La  Fourche  swamp, 
midway  l)etween  two  snallow  swales  crossing  road  from  Heberts  to  Columbia,  andcm 
north  side  of  road.     Elevation,  21.7330. 

T.  B.  M.  80. — Boat  spike  in  root  of  a  0.5-meter  bitter  pecan  in  La  Fourche  swamp, 
55  meters  north  of  Bayou  La  Fourche,  at  first  point  west  of  Heberts,  where  road  runs 
close  to  bayou,  and  on  north  side  of  road;  10  meters  east  of  shallow  swale.  Eleva- 
tion, 21.4855. 

7.  B.  M.  81. — Boat  spike  in  root  of  a  1.2-meter  pin  oak  near  north  end  of  Perrins 
Island,  200  meters  below  junction  of  road  from  Heberts  (north  fork)  with  road  from 
Boeuf  River  post-office,  and  100  meters  southwest  from  northwest  comer  of  field  on 
Perrins  Island.     Bench  is  on  west  edge  of  road.     Elevation,  25.1615. 

T.  B.  M.  8^. — Boat  spike  in  root  of  a  0.2-meter  Spanish  oak  on  south  side  of  Penines 
Island,  20  meters  northwest  of  cabin,  200  meters  northeast  of  bridge  over  Bayou  La 
Fourche,  and  on  the  east  side  of  the  Boeuf  River-Columbia  road.  *  Elevation,  26.3116. 

r.  B.  M.  83. — Boat  spike  in  root  of  a  1.2-meter  pin  oak  on  west  side  of  Boeuf  Rive^ 
Columbia  road  at  a  pomt  75  meters  south  of  where  road  turns  off  to  the  southwest 
and  150  meters  north  of  where  road  i)asses  point  of  old  field  250  meters  north,  alons; 
road,  to  small  bayou.     Elevation,  24.2125. 

T,  B.  M,  84' — Boat  spike  in  root  of  a  1-meter  pin  oak  5  meters  west  of  Boeuf  River- 
Columbia  road,  200  meters  southwest  from  northwest  comer  of  field  on  Bellevne 
place.    Elevation,  25.0782. 

r.  B.  M.  85. — Boat  spike  in  root  of  a  1.1-meter  pin  oak  10  meters  west  of  Boeuf 
River-Columbia  road,  75  meters  south  of  small  cleared  space,  unfenced,  and  west  of 
road,  and  100  meters  north  of  where  road  makes  obtuse  oend  turning  to  a  northeast 
and  southwest  course.     Elevation,  25. 1674. 

T,  B,  M.  86. — Boat  spike  in  root  of  a  1.3  meter  pin  oak,  10  meters  west  of  Boeuf 
River-Columbia  road,  50  meters  northwest  of  end  of  long  lane  mnning  to  Ouachita 
River  front  at  Bellevue  Landing.    Elevation,  25.5105. 
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T.  B.  M.  87. — Boat  spike  in  root  of  a  4-pronged  sweet  gum,  in  field  2  meters  west 
of  fence,  and  at  west  end  of  a  short  east  and  west  stretch  in  long  lane  coming  to 
Ouachita  River  front  at  Bellevue  Landing.     Elevation,  25.7622. 

T.  B.  M.  1S5. — See  descriptions,  Monroe  to  mouth  of  Black  River,  La.  (p.  1476). 

T.  B,  M.  i5^.— Pi»bably  disturbed. 

P.  R.  P.  Columbia. — Pipe  flange  bench  about  2.4  kilometers  below  and  opposite 
Columbia,  and  in  Caldwell  Parish,  La.,  7  meters  north  of  fence  forming  south  Dound- 
ary,  and  210  meters  west  of  fence  forming  east  boundary  of  L  Davis's  place.  Eleva- 
tion, 27.0072. 

T.  B.  M.  1S7. — See  descriptions,  Monroe  to  mouth  of  Black  River,  La.  Tp.  1476). 

T,  B.  M.  1S8. — See  descriptions,  Monroe  to  mouth  of  Black  River,  La.  (p.  1476). 

T.  B.  M.  88. — Boat  spike  in  root  of  a  0.4  meter  thorn,  on  north  side  of  Columbia- 
Harrisonburg  road,  where  it  crosses  through  oack  swamp  in  crossing  from  Bellevue 
to  Wade  place,  and  300  meters  west  by  north  from  northeast  comer  of  field  around 
which  road  makes  an  obtuse  Ijend,  and  runs  southeast  to  river  at  upper  end  of  Wade 
place.    Elevation,  24.7653. 

P.  R.  P.  Wade. — Pipe  flange  bench  on  Wade  place,  Caldwell  Parish,  La.,  5  meters 
below  cabin  occupied  by  Henry  Neil  (1896)  an(i  on  line  with  posts  of  front  gallery, 
15  meters  east  from  road,  58  meters  from  left  bank  of  river,  50  meters  south  of  lane, 
and  150  meters  below  steam  gin.     Elevation,  27.3203. 

T.  B.  M.  89, — Boat  spike  in  root  of  a  0.6-meter  sweet  gum  on  north  side  of  Three 
Rivers'road  at  a  point  500  meters  toward  Boeuf  River  from  north  end  of  lane  coming  to 
Ouachita  River,  just  below  gin  on  Wade  place.  Bench  is  150  meters  east  of  where 
road  makes  obtuse  bend,  turning  from  a  northeast  to  a  southwest  course,  150  meters 
west  of  where  road  crosses  a  buckshot  flat.     Elevation,  24.7761. 

T.  B.  M.  90. — Boat  spike  in  root  of  a  0.4-meter  pecan  on  south  side  of  Three 
Rivers  road,  60  meters  west  of  where  a  dim  road  comes  in  from  north,  800  meters 
west  of  house  owned  by  Mr.  Null,  and  300  meters  east  of  where  road  leaves  a  cypress 
brake  on  the  north.    Elevation,  23.5617. 

T.  B.  M,  91. — Boat  spike  in  root  of  a  0.4-meter  pin  oak,  125  meters  east  of  a  buck- 
shot flat,  250  meters  west  of  house  on  Humble  place  on  south  side  of  Three  Rivers 
road,  and  300  meters  east  of  house  owned  by  Mr.  Null.     Elevation,  24.9302. 

r.  B.  M.  92. — Boat  spike  in  root  of  a  1.3-meter  pin  oak  on  north  side  of  Three 
Rivers  road,  300  meters  east  of  southeast  comer  of  field  on  Humble  place  and  150 
meters  west  of  bridge  over  Bayou  Crew.    Elevation,  24.2005. 

T.  B,  M.  9S. — Boat  spike  in  root  of  an  0.8-meter  pin  oak,  60  meters  south  of  Bayou 
Crew,  on  east  side  of  road  turning  off  to  the  soutn  at  the  south  end  of  bridge  over 
Bayou  Crew.     Bench  is  not  on  Three  Rivers  road.    Elevation,  24.3635. 

T.  B.  M,  94' — Boat  spike  in  root  of  an  0.8-meter  thorn,  125  meters  east  of  north- 
east comer  of  field  on  Big  Ridge  place,  on  south  side  of  Three  Rivers  road,  and  in 
front  of  shanty  in  woods  10  meters  north  of  road.     Elevation,  24.0279. 

T,  B,  M.  96. — Boat  spike  in  root  of  a  1-meter  maple  (leaning  to  south)  on  south 
side  of  Three  Rivers  road  and  30  meters  east  of  northeast  corner  of  field  on  Big 
Ridge  place.    Elevation,  23. 1397. 

T.  B,  M.  96. — Boat  spike  in  root  of  a  1 -meter  overcup  oak  on  north  side  of  Three 
Rivers  road,  1  kilometer  southeast  of  southeast  comer  of  last  field  between  Ouachita 
and  Boeuf  rivers  and  400  meters  northwest,  along  road  to  a  pin-oak  ridge  and  in  a 
buckshot  flat.    Elevation,  22.2277. 

P.  R.  P.  Three  Rivers. — Pipe-flange  bench  at  the  Boeuf  River  crossing  of  road  to 
Columbia  from  Winnsboro,  and  in  Caldwell  Parish,  I^.  Bench  is  in  grove  of  small 
pecans,  30  meters  west  of  riglit  bank  of  Boeuf  River,  25  meters  west  of  stretch  of  road 
paralleling  river,  25  meters  north  of  an  east  and  west  stretch  in  road,  and  75  meters 
oelow  lower  end  of  small  island  in  river.    Elevation,  22.7672. 

GILBERT  TO   NEW    LIGHT,  LA. 

P.  B,  M.  OUbert. — See  descriptions,  Rayville  to  Concordia,  La.  (p.  1507). 

T.  B.  M.  S9. — Boat  spike  in  root  of  a  1.5-meter  black  oak,  18  meters  east  of  the 
New  Orleans  and  Northwestern  Railway,  immediately  above  edge  of  clearing  mn- 
ning  to  Gilbert,  and  at  crossing  of  east  and  west  road.  Bench  is  1.2  kilometers  above 
Gilbert  and  350  meters  north  of  point  of  tangency  of  flrst  railroad  curve  north  of 
Gilbert.     Elevation,  29.2797. 

T.  B.  M.  SO. — Boat  spike  in  root  of  a  1 -meter  cow  oak,  on  west  side  of  Como-Gilbert 
road,  1.3  kilometers  from  Gilbert,  at  mouth  of  short  side  lane,  and  50  meters  north- 
east of  shanty.    Elevation,  28.6170. 

T.  B,  M.  SS. — Boat  spike  in  root  of  a  0.2-meter  sweet  gum,  on  north  side  of  short 
east  and  west  lane  on  Como-Gilbert  road,  2.6  kilometers  from  Gilbert,  and  450  meters 
east  of  where  road  turns  to  south.    Elevation,  28.4805. 
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T.  B.  M.  5iJ.— Boat  spike  in  root  of  a  1-meter  black  oak,  on  north  side  of  Como- 
Gilbert  road,  at  east  end  of  lane  and  west  edge  of  woods,  3.5  kilometers  from  Gilbert, 
and  at  northeast  comer  of  field  of  George  Thomburgh.     Elevation,  28.9684. 

T.  B.  M.  34. — Boat  spike  in  root  of  0.5-meter  black  gum  on  south  side  of  Como- 
Gilbert  road  and  40  meters  south  of  south  end  of  short  north  and  south  lane,  5  kilo- 
meters from  Gilbert.     Elevation,  28.8522. 

T.  B.  M.  35. — Boat  spike  in  root  of  **  0.4-meter  hickory  on  west  side  of  Como-Gilbert 
road  at  a  point  150  meters  north  of  shanty  on  Widow  Gleason's  place,  near  where 
main  road  turns  from  east  and  west  to  north  and  soutn.     Elevation,  29.5875. 

T.  B.  M.  36. — Boat  spike  in  root  of  a  1.5-meter  cow  oak  on  north  side  of  Como- 
Gilbert  road  10  meters  east  of  bayou,  60  meters  west  of  west  end  of  lane,  and  near 
southwest  comer  of  field  of  Armstead  Haines.     Elevation,  28.8876. 

T.  B,  M.  57.— Spike  in  root  of  a  0.6-meter  gum  near  southeast  comer  of  Mr.  CordelPs 
place  on  CJomo-Gilbert  road,  200  meters  south  of  junction  of  side  road  to  Osbomes 
Ferry.     Elevation,  29.5703. 

T.  B.  M.  38. — Boat  spike  in  root  of  an  0.8-meter  chinaberry  on  east  side  of  road 
on  Macon  front  100  meters  below  Mrs.  Ward's  residence,  400  meters  above  Osbomes 
Ferry,  and  75  meters  back  from  right  bank  of  Bayou  Ma^on.     Elevation,  30.0700. 

P.  R.  P.  Osborne, — Pipe- flange  fench  in  northeast  corner  of  front  yard  to  residence 
of  W.  R.  Osborne,  at  Osbornes  Ferry,  on  Bayou  Ma^on,  Franklin  Parish,  La.  Bench 
is  21  meters  from  right  bank  of  bayou.     Elevation,  30.0112. 

B.  M.  44  (MoQon  survey f  1898). — Wire  nail  in  root  of  a  0.4-meter  post  oak,  22  meters 
from  right  bank  of  Bayou  Magon,  and  30  meters  above  mouth  of  Atchafaiaya  Bayou. 
Elevation,  25.1238. 

T,  B.  M.  4o. — Boat  spike  in  root  of  a  0.5-meter  sweet  gum  on  south  side  of  road, 
where  road  forks  to  cross  swamp  to  New  Light.     Elevation,  26.4805. 

T.  B.  M.  4S. — Boat  spike  in  root  of  a  1-meter  white  oak  on  south  side  of  road  and 
170  meters  west  of  Roaring  Bayou.     Elevation,  23.9602. 

T.  B.  M.  48. — Boat  spike  in  root  of  a  0.5-meter  pin  oak,  on  south  side  of  road,  100 
meters  from  Cross  Bayou,  and  30  meters  east  of  junction  of  old  road  from  the  north 
with  Como-New  Light  road.     Elevation,  25.0093. 

T.  B.  M.  61. — Spike  in  root  of  a  0.2-meter  pecan,  on  south  side  of  road,  80  meters 
west  of  cabin  or  Myer  place,  and  on  right  bank  of  Tensas  River,  opposite  mouth  of 
Mound  Bayou.     Elevation,  27.0857. 

B.  M.  39  {Tensas  survey ^  1898). — Wire  nail  in  root  of  a  1-meter  pin  oak  in  yard  of 
I.  S.  Osborne,  on  Mound  Bayou  place.  Bench  is  20  meters  northeast  of  northeast 
comer  of  house.     Elevation,  27.9391. 

T.  B.  M.  6^. — Spike  in  root  of  an  0.8-meter  red  elm,  30  meters  south  of  right  bank 
of  Tensas  River,  and  150  meters  above  mouth  of  Mound  Bayou.     Elevation,  25.785L 

P.  B,  M.  New  Light. — Pipe-flange  bench  in  the  northeast  comer  of  James  R.  Lynch's 
front  yard  at  New  Light,  Tensas  Parish,  La.,  and  10  meters  back  from  left  bank  of 
Tensas  River.     Elevation,  28.0417. 

B.  M.  38  ( Tensas  Survey y  1898). — Wire  nail  in  root  of  an  0.8-meter  pin  oak  immedi- 
atelv  in  front  of  and  1  meter  from  blacksmith  shop  at  New  Light,  10  meters  from 
bacK  of  warehouse.    Elevation,  27.3154. 

SHRBVEPORT  TO   JETERS   LANDING,  LA. 

P.  B.  M.  4^. — See  descriptions,  Camden,  Ark.,  to  Shreveport,  La.    (p.  1484). 

P.  B.  M.  1. — Pipestone  bench  at  Albany  Point,  Caddo  Parish,  La.,  in  northeast 
corner  of  yard,  10.3  meters  from  northeast  corner  of  houses  16  meters  from  edge  of 
bluff,  and  10  meters  northwest  from  a  cedar  tree.     Elevation,  74.1125. 

P.  B.  M.  S. — Pipestone  bench  at  Henderson  Mill,  Caddo  Parish,  La.,  near  upper 
end  of  Soda  I^ke.  Is  on  line  with  north  side  of  deserted  house,  10  meters  from 
northwest  corner,  28  meters  from  edge  of  bluff,  12.4  meters  southeast  of  twin  mul- 
berry and  hickory  trees.  Witnessed  north  and  south  by  two  buried  millstones. 
Elevation,  80.6605. 

P.  B.  M.  3. — Pipestone  bench  at  Mooringsport,  Caddo  Parish,  La,,  on  north  side 
of  C.  S.  Croon^s  store,  1.9  meters  from  northwest  comer  of  gallery  and  0.4  meter  from 
edge  of  gallery,  0.6  meter  from  northwest  comer  of  wall,  and.  45  meters  from  top 
bank  of  Ferry  Lake.     Elevation,  62.0015. 

P.  B.  M,  4' — Pipestone  bench  at  Jeters  Landing,  Caddo  Parish,  La.,  on  line  of  east 
side  of  deserted  house,  0.9  meter  from  northeast  comer,  21.1  meters  from  edge  of 
bluff,  measured  on  north  and  south  line,  and  29  meters  from  post  oak  on  edge  of 
bluff.     Elevation,  66.3028. 
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JONBBVILLB  TO  VIDALIA,  LA.,  AND   NATCHEZ,  MISS. 

P.  B.  M,  4' — See  descriptions,  Monroe  to  mouth  of  Black  River,  La,  Q).  1477V 
P.  B,  M.  3, — See  descriptions,  Monroe  to  mouth  of  Black  River,  La.  (p.  1477). 
Gauge  B,  M.  A. — Lai*^  nail  in  root  of  an  18-inch  hackberry  225  feet  back  from 
main  bank  of  river  and  just  above  hi^h-water  section  of  gauge  at  Black  River  Station, 

La.    Tree  is  blazed  and  the  letters  ^j^  are  painted  on  blaze.     Elevation  22.9750. 

Gauge  B,  M.  C. — Large  nail  in  pignut  hickory  near  United  States  gauge  at  Black 
River  Station,  La.  Tree  is  blazed  and  the  letters  ^(?  are  painted  on  blaze.  Eleva- 
tion, 21.0380. 

Gauge  B.  M.  B. — Is  top  of  a  large  nail  in  root  of  a  sweet  gum  near  United  States 
gauge  at  Black  River  Station,  La.    The  bench  is  46.009  feet  above  the  zero  of  the 

gauge.    The  tree  is  blazed  and  the  letters  ^3^  are  painted  on  blaze.     Elevation, 

2L6956. 

71  B,  M.  S7, — See  descriptions,  Monroe  to  mouth  of  Black  River,  I^.  (p.  1477). 

71  B,  M.  £0. — Nail  in  root  of  a  pecan,  14  meters  south  of  track  of  the  Natchez,  Red 
River  and  Texas  Railroad,  25  meters  southeast  from  milepost  7,  and  154  meters  west 
of  trestle  56.    Elevation,  23.6701. 

71  B.  M,  19, — Nail  in  root  of  an  oak,  33  meters  north  of  track,  80  meters  east  of 
trestle,  and  25  meters  from  levee.     Elevation,  24.2165. 

71  B,  M.  i?. — Pipestone  bench  at  Frogmore,  Concordia  Parish,  La.,  in  southwest 
comer  of  section-house  yard  of  Natchez,  Red  River  and  Texas  Railroad.  Is  on  east 
luuik  of  Otts  Bayou,  10  meters  north  of  track,  and  11  meters  east  of  trestle  over  Otts 
Bayou.    Elevation,  23.3852. 

T,  B.  M,  9, — Nail  in  root  of  a  0.5  meter  cotton  wood  at  southeast  corner  of  cabin 
occupied  by  Nancy  Vaughan  on  south  side  of  road,  and  6  meters  from  levee.  Eleva- 
tion by  line  from  Rayvifie  to  Concordia,  25.7460.     Elevation,  25.7884. 

r.  A  M,  1, — Nail  in  root  of  a  0.5  meter  pecan,  on  east,  side  of  Trinity  street, 
Vidalia,  La.,  and  14  meters  north  of  M.  R.  C.  stone  ^p.     Elevation,  25.2415. 

M.  R,  C.  iSUme  J-j*. — Pipestone  bench  on  west  side  of  Trinity  street,  Vidalia,  La., 
440  meters  back  from  north  line  of  street  nearest  the  river,  315°  20'',  420  meters  from 
court-house,  and  194°,  448  meters  from  church.     Elevation,  24.3034. 

M,  R.  C  SUme  ^p. — Rpestone  l)ench  on  east  side  of  Trinity  street,  Vidalia,  La., 
1,295  meters  from  north  side  of  street  nearest  the  river  and  parallel  to  it,  136  meters 
north  of  north  fence  around  group  of  cabins  on  west  side  of  road.     Elevation,  23.8684. 

C.  and  G.  S.  P,  B.  M.  LXIII. — Bench  found  disturbed  in  1893.  At  east  base  near 
Vidalia  court-house.  The  center  of  cross  on  bolt  in  granite  monument,  14  by  14 
inches  on  top,  projecting  14  inches  above  ground,  situated  in  lot  immetliately  back 
of  court-house  and  jail,  and  marking  the  east  end  of  the  Vidalia  base.  Lot  is  owned 
by  J.  Conti,  of  Natchez,  Miss.,  and  stone  is  marke<l  "  U.  S.  C.  S.  G.  P. — 1875."  Coast 
and  Geodetic  Survey  elevation, .    Elevation,  24.8462. 

C.  and  G,  S.  P,  A  M.  LXII. — .\t  Vidalia,  Conc^ordia  Parish,  La.  Is  bottom  of 
cavity  in  top  of  a  marble  post  near  steps  leading  to  front  entrance  of  Jfldge  W.  H. 
Hough's  residence.  Post  is  on  right  of  steps.  Coast  and  Geodetic  Survey  elevation, 
19.2866  meters,  Gulf  level.    Elevation,  25.5127. 

C.  €md  G.  8,  P,  B,  M.  LXI. — About  a  mile  below  Vidalia,  Concordia  Parish,  La, 
The  intersection  of  the  cross  lines  on  the  top  of  an  iron  screw  pile  used  as  a  triangu- 
lation  station.  It  is  situated  in  an  oi)en  field  near  road  to  Vidalia,  on  right-hand 
side,  and  marked  "U.  S.  C.  S.  G.  P. — 1875."  Coast  and  Geodetic  Survey  elevation, 
18.7353  meters.  Gulf  level.     Elevation,  24.9613. 

C,  and  G.  S.  P.  B,  M.  LXIV. — At  Palo  Alto  place,  Concordia  Parish,  I^.,  about  a 
mile  north  of  Vitlalia.  The  center  of  cross  on  top  of  iron  screw  pile  marking  Boyd's 
triangulation  station,  Palo  Alto,  on  pro{>erty  of  Mrs.  Kate  Minor,  of  Natchez,  about 
250  meters  to  left  of  road  from  Videlia,  marked  **U.  S.  C.  S.  G.  P.— 1875."  Coast 
and  Geodetic  Survey  elevation,  19.7233  meters,  Gulf  level.     Elevation,  25.9494. 

B,  M,  1858, — Established  September  25,  1858,  by  William  Sidney  Smith.  Is  crot« 
in  brick  next  to  wall,  imder  marble  sign  of  clerk's  ofTice,  at  Vidalia,  J^.  Elevation, 
25.7639. 

Court-house  pedestal  {Delta  gwn^eiff  1868). — On  water  table  or  pedestal,  under  cement, 
at  the  northeast  comer  of  court-house  building,  at  Vidalia,  I^.  Delta  survey  eleva- 
tion, 166.75  feet.    Elevation,  26.4222. 

B,  M,  Polks, — Cross  cut  in  south  comer  of  brick  at  southwest  end  of  retaining  wall, 
at  comer,  ninth  course  above  ground.  Bench  is  opi)osite  the  old  Ray  and  Grant 
building  at  thecomer  of  Silver  and  Fulton  streets,  Natchez,  Miss.     Elevation,  31.2207. 

B,  M.  No,  S  (Babbii^  1874)* — Is  point  made  with  chisel  in  corrugated  iron  door  step 
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in  upstream  face  of  brick  building,  formerly  Ray  and  Grant's  store,  in  rear  of  elevar 
tor.     Elevation,  30.6834. 

B.  M.  Ewem  N. — Toj)  of  spike  driven  horizontally  in  mortar  course  of  river  face  of 
ice  house  under  the  hill  at  Natchez,  Miss.  Bench  is  near  downstream  comer,  2.5 
feet  above  ground,  and  the  letter  N  is  cut  in  brick  near  bench.    Elevation,  27.8026. 

B.  M.  Baobit  ( 1879 ) . — Top  of  stone  coping  at  the  northeast  comer  of  State  and  Broad- 
wav  streets,  Natchez,  Miss.     Elevation,  65.5228. 

P.  B.  M,  i. — Pipestone  bench  in  the  middle  park  on  the  bluffs  at  Natchez,  Adams 
County,  Miss.,  about  20  meters  from  east  fence,  near  a  large  red  oak.  Is  in  line  with 
the  north  side  of  Buntura  alley,  which  is  midway  between  and  parallel  with  Main 
and  State  streets.     Elevation,  65.6859. 

Melvirij  1879. — Is  on  northeast  corner  of  lower  step  of  west  entrance  to  court-house 
at  Natchez,  Miss.    Elevation,  71.9475. 

BARBIN   TO    MOUTH    OP   BLACK    RIVER,  LA. 

T.  B.  M.  53, — See  descriptions.  Grand  Bend  to  Smithland,  La.  (p.  1498). 

T.  B.  M.  116. — Nail  in  root  of  a  0.6-meter  chinaberry  in  front  of  Bordelon's  store 
on  Barbin  Landing-Marksville  road.  It  is  the  most  northerly  of  a  row  of  chinaber- 
ries  in  front  of  store.     Bench  is  on  west  side  of  tree.     Elevation,  31.1080. 

T,  B.  M.  J;?.— See  descriptions,  Grand  Bend  to  Smithland,  La.     (p.  1498). 

T.  B.  M.  99. — Nail  in  root  of  an  0.8-nieter  pin  oak,  on  east  side  of  Barbin  Landing- 
Marksville  road  at  a  point  100  meters  north  of  where  road  comes  in  from  Normands 
Landing.     Elevation,  29.4982. 

T.  B.  M.  98. — Nail  in  west  side  of  cap  block  to  second  bent,  from  south  end  of 
highway  bridge  over  Bayou  Rouge,  600  meters  south  of  Barbin  Landing.  Eleva- 
tion, 23.7102. 

T.  B.  M.  61a. — See  descriptions,  Grand  Bend  to  Smithland,  La.  (p.  1497). 

P.  B.  M.  Barbin. — Pipe-flange  bench  in  the  back  downstream  comer  of  yard  to 
residence  at  Barbin  Landing,  17  meters  south  of  gate  in  east  fence  of  yard  and  40 
meters  southwest  of  southwest  comer  of  warehouse.     Elevation,  23.8538. 

T.  B.  M.  100. — Boat  spike  in  root  of  a  1-meter  cotton  wood,  10  meters  from  the  right 
bank  of  Red  River  and  25  meters  below  Bettevy's  store.    Elevation,  23.8335. 

T,  B.  M.  101. — Nail  in  root  of  a  1 -meter  cotton  wood,  20  meters  from  right  bank  of 
Red  River  on  Samuel  Gardner's  place,  200  meters  above  where  lane  runs  acroes  first 
right-hand  ix)int  below  Bettevys  Landing.     Elevation,  23.6116. 

T.  B.  M.  102. — Nail  in  root  of  a  0.5-meter  sycamore  at  lower  end  of  Samuel  Gard- 
ner's place,  500  meters  above  Edwards  Crevasse,  50  meters  above  shanty,  20  meters 
from  Dank  of  Red  River,  and  immediately  outside  of  small  levee.     Elevation,  23.5515. 

T.  B.  M.  103. — Nail  in  root  of  a  0.9-meter  cotton  wood  at  upper  end  of  Bettevy*8 
place,  400  meters  below  Edwards  Crevasse,  60  meters  below  shanty,  and  10  meters 
from  right  bank  of  Red  River.     Elevation,  23.3370. 

T.  B.  M.,104. — Nail  in  root  of  a  0.7-meter  sycamore  at  upper  end  of  Brouillette 

Elace,  150  meters  below  last  cabin  on  Bettevy's  place  and  in  old  field  25  meters  from 
ank  of  Red  River.     Elevation,  23.3222. 

T.  B.  M.  105. — Nail  in  root  of  an  0.8-meter  cotton  wood  on  Juncan's  place,  75 
meters  below  residence,  100  meters  above  west  end  of  lane,  through  which  road 
turns  back  across  Saline  place,  20  meters  from  right  bank  of  Red  River,  inside  of  field, 
immediately  east  of  small  levee.     Elevation,  23.5649. 

T.  B.  M.  107. — Nail  in  side  (not  root)  of  an  0.8-meter  leaning  pecan,  18  meters  south 
of  Bayou  I^noir,  200  meters  east  of  where  road  across  Salme  Point  crosses  Bayou 
Lenoir,  and  on  south  side  of  road.     Elevation,  21.9056. 

T.  B.  M.  108. — Nail  in  bench  cut  on  side  (not  root)  of  a  0.3-meter  leanine  syca- 
more, 30  meters  from  right  bank  of  Red  River,  300  meters  below  where  road  turns 
across  Saline  Point,  and  400  meters  above  John  White's  residence  at  north  edge  of 
road.     Elevation,  22.3809. 

P.  B.  M.  While. — Pipe-flange  bench  in  northwest  comer  of  yard  to  residence  of 
Mr.  John  White,  1  kilometer  below  lower  end  of  Saline  Point.  Bench  is  33  meteiT 
from  right  bank  of  Red  River,  8  meters  west  from  west  end  of  house,  and  11  meters 
north  ol  north  line  of  porch  on  north  side  (front)  of  house.     Elevation,  22.7847. 

T.  B.  M.  109.—N&\\  m  bench  cut  on  side  (not  root)  of  a  1.2-meter  leaning  ash  on 
edge  of  right  bank  of  Red  River,  10  meters  north  of  road,  100  meters  below  sbantv  on 
John  White's  place,  and  125  meters  above  northeast  comer  of  White's  field.  Efeva- 
tion,  21.8740. 

T.  B.  M.  112.— ^aW  in  notch  on  curve  in  trunk  of  a  0.3-meter  ash  on  west  side  of 
road  to  Murrays  Landing,  90  meters  below  where  a  road  turns  to  ri^ht,  cutting  off 
Murray  Point.    Bench  is  80  meters  from  right  bank  of  river.    Elevation,  21.9726. 


APPENDIX  V REPORT  OF  OAPTAIN  POTTER.      1515 

r.  B.  M,  lis. — ^Nail  in  root  of  a  1.2-meter  leaning  willow,  20  meters  from  bank  of 
Red  River,  90  meters  above  house  at  Old  Raccouri  place,  or  Murray  Landing  on 
Monlard's  Place.    Elevation,  22.1227. 

T,  B,  M.  114' — Nail  in  root  of  a  0.7-meter  Spanish  oak  on  back  bank  of  Murray 
Lake,  about  300  meters  southeast  of  back  (downstream)  comer  of  field  on  the  old 
Murray  place,  between  lake  and  edge  of  dim  road.  Bench  is  about  200  meters  above 
the  open  purt  of  lake.    Elevation,  2L4945. 

T.  B.  M,  116. — Nail  in  root  of  a  1-meter  elm,  on  south  side  of  dim  road,  100  meters 
above  northeast  end  of  Murray  Lake  and  75  meters  from  bank  of  lake  at  edge  of 
low  swamp.  The  dim  road  leads  out  to  river  at  upper  edge  of  old  field  about  300 
meters  below  the  bench.    Elevation,  21.2301. 

T.  B.  M.  117. — Nail  in  notch  (not  root)  cut  on  side  of  an  0.8-meter  leaning  pecan, 
on  east  side  of  road,  20  meters  from  right  bank  of  Red  River,  500  meters  below  point 
where  road  turns  across  Murray  Point  and  300  meters  below  old  field,  grown  up,  on 
the  Theodore  place.    Elevation,  21.6531. 

T.  B.  M.  1^^. — Nail  in  notch  (not  root)  cut  on  a  leaning  0.8-meter  willow,  on  left 
bank  of  Long  Lake,  about  1  kilometer  below  where  the  lake  heads  in  Red  River. 
Bench  is  on  downstream  side  of  road  which  cuts  across  point  to  mouth  of  Black 
River.    Elevation,  20.9486. 

T.  B.  M.  12S. — Nail  in  root  of  a  0.4-meter  post  oak,  on  west  side  of  road  from  Long 
Lake  to  mouth  of  Black  River,  on  north  slope  of  narrow  ridge  in  swamp,  and  100 
meters  south  of  south  edge  of  pin  oak  flat,  which  is  about  1.5  meters  higher  than 
swamp  proper.    Elevation,  19.3363. 

T.  B.  M.  1S5. — Nail  in  root  of  an  0.8-meter  bitter  pecan,  on  east  side  of  road  in  pin 
oak  flat,  900  meters  north  of  Long  Lake  Swamp  proper.     Elevation,  20.4260. 

T.  B.  M.  1S6. — Nail  in  root  of  a  1-meter  ash,  on  southeast  side  of  road  in  pin  oak 
woods,  600  meters  south  of  Palmetto  Bayou.     Elevation,  20.4978. 

T.  B.  M.  1S7. — Nail  in  root  of  an  0.8-meter  pecan,  on  west  side  of  road  and  300 
meters  north  of  where  road  crosses  Palmetto  Bayou,  40  meters  east  of  bayou  and  40 
meters  south  of  sharp  bend  in  east  bank.  Bench  is  on  west  siHe  of  tree.  Elevation, 
20.4016. 

T.  B.  M.  128. — Nail  in  root  of  a  1.1-meter  overcup  oak,  in  fork  at  edge  of  roads 
where  road  divides  to  the  north,  the  two  branches  running  parallel  for  some  distance, 
then  uniting  some  250  meters  north  of  bench.     Elevation,  20.2674. 

T.  B.  M.  129. — Nail  in  root  of  a  0.9-meter  pecan,  on  east  side  of  road  where  it  enters 
old  field  on  river  front,  on  Chas.  Jarnett  place,  about  300  meters  back  from  right  bank 
of  Red  River,  100  meters  below  abandoned  cabin,  the  third  cabin  from  lower  end  of 
clearing.    Elevation,  20.6065. 

T.  B.  M.  ISO. — Nail  in  root  of  a  0.5-meter  pin  oak,  on  back  downstream  comer  of 
clearing  on  Chas.  Jarnett  (?)  place,  about  2  lulometers  above  mouth  of  Black  River. 
Bench  is  130  meters  from  oanK  of  Red  River  and  25  meters  back  of  shanty.  Eleva- 
tion, 20.7332. 

T.  B.  M.  ISl. — Nail  in  root  of  a  1-meter  pin  oak,  on  north  side  of  road  cutting  first 
riffht-hand  point  below  clearing  on  Chas.  Jarnett  place,  and  1  kilometer  along  road 
below  lower  end  of  clearing;  75  meters  south  of  bench  is  a  low  swamp.  Elevation, 
21.0188. 

T.  B.  M.  ISS. — ^Nail  in  root  of  a  0.3-meter  pin  oak,  10  meters  from  Red  River,  and 
at  right  edge  of  small  bayou  running  into  Red  River  at  a  point  100  meters  above 
mouUi  of  Black  River.    Elevation,  21.0925. 

T.  B.  M.  S6. — See  descriptions,  Monroe  to  mouth  of  Black  River,  La.  (p.  1478). 

P.  B,  M,  IfSa, — See  descriptions,  Monroe  to  mouth  of  Black  River,  La.  (p.  1478). 

FRIARS   POINT  TO  CLARK8DALE,  MISS. 

P.  B.  M.  Friars  Point  II. — Center  of  hole  in  head  of  copper  bolt  leaded  horizontally 
into  a  brick  at  northeast  end  of  northeast  wall  of  brick  building  belonging  to  the 
estate  of  W.  H.  Dickerson.  Building  is  on  the  south  side  of  Commerce  Street,  in 
block  No.  2  of  Fulton's  addition  to  town  of  Friars  Point,  Coahoma  County,  Miss. 
Bolt  is  about  1  meter  above  ground  and  1  meter  from  north  comer  of  building.  Ele- 
vation, 61.2991. 

P.  !K.  M.  Friars  Paint  III. — At  Friars  Point,  Coahoma  County,  Miss.  Pipe-flange 
b^ich  in  northeast  comer  of  vard  of  H.  H.  Gaines,  10  meters  north  of  north  wall 
and  1  meter  east  of  east  wall  of  Gaines's  house.  House  is  on  Chisim  avenue,  between 
Sycamore  and  Yates  streets.    Elevation,  59.8444. 

P.  B.  M.  Coahoma. — Pipe-flange  bench  8  meters  south  of  south  wall  and  in  line 
with  east  wail  of  Methodist  Church.  Church  is  a  lai^e  frame  house,  standing 
almost  centrally  in  triangle  framed  by  the  Yazoo  and  Mississippi  Valley  Railroad 
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tracks  at  Coahoma,  Coahoma  County,  Miss.  Bench  is  3  meters  west  of  a  0.5-m6ter 
blazed  gum.     Elevation,  60.2700. 

P.  B.  M.  Clover  HiU. — Pipe-flange  bench  in  southwest  comer  of  yard  of  railway 
section  house,  1.5  kilometers  north  of  Clover  Hill,  Coahoma  County,  Miss.  Elevar 
tion,  58.8841. 

P.  B.  M.  Lyon. — Pipe-flange  bench  near  northeast  comer  of  Baptist  Choreh  at 
Lyon,  Coahoma  County,  Miss.  Church  is  a  large  frame  structure  about  400  meters 
south  of  depot  and  200  meters  west  of  track.  Bench  is  in  line  with  north  wall  of 
church  and  2  meters  east  of  east  wall.     Elevation,  59.0468. 

T.  B.  M.  ^6. — Nail  in  root  of  a  0.5-meter  elm,  on  west  side  of  wagon  road  from 
Lyon  to  Clarksdale,  75  meters  west  of  railroad  and  in  front  of  gate  where  private 
roiad  turns  to  residence.     Elevation,  58.0427. 

T.  B.  M.  £6. — Nail  in  root  of  a  0.5-meter  cottonwood,  8  meters  west  of  track  and 
150  meters  west  of  milepost  76.     Elevation,  58.8630. 

T.  B.  M.  £7. — Nail  in  root  of  a  double  cottonwood  in  section-house  yard,  65  meters 
west  of  track  and  200  meters  north  of  depot  at  Clarksdale.    Elevation,  58.1^6. 

P.  B.  M.  Clarksdale  I. — Pipe-flange  bench  in  west  comer  of  court-house  grounds, 
Clarksdale,  Coahoma  County,  Miss.  Bench  is  18  meters  northwest  of  line  of 
extreme  northwest  wall  and  39  meters  southwest  of  line  of  southwest  waU.  Bench 
is  N.  83°  W.,  41  meters  of  northeast  comer.    Elevation,  58.9994. 

P.  B.  M.  Clarksdale  II. — Pipe-flange  bench  near  south  comer  of  main  portion  of 
section  foreman's  house  at  Clarksdale,  Coahoma  County,  Miss.  Bench  is  in  line 
with  southwest  wall  of  main  portion  of  building  and  2  meters  from  northwest  wall 
of  same  part  of  house.  House  is  th^  most  northerly  of  three,  and  400  meters  east  of 
track.    Elevation,  58.6207. 

P.  B.  M.  Clarksdale  III. — Cross  cut  on  stone  cap  block  of  northeast  pier  (Clarks- 
dale side)  of  the  Yazoo  and  Mississippi  Valley  Railroad  bridge  over  Sunflower 
River.    Bench  is  at  the  upstream  end  of  pier,  in  line  with  north^st  face  of  pedestal 

us 
block,  and  0.1  meter  from  north  comer  of  pedestal.    Bench  is  marked:    -f    .    Ele- 
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vation,  58.7361. 
Table  2  A. — Chain  line. — Permanent  reference  lines  along  Ouachita  and  Black  rivers. 

Note  1. — All  bench-mark  monuments  referred  to  as  "pipe-stone  benches"  con- 
sist of  pieces  of  limestone  46  centimeters  square  and  15  centimeters  thick,  marked 
US 
o    with  spherical-headed  copper  bolts,  leaded  in  upper  faces,  and  buried  1.2  meters 

BM 

underground;  access  being  given  through  12- centimeter  iron  pipes  set  on  top.  Each 
pipe  has  a  cast-iron  cap,  fastened  by  a  horizontal  bolt  through  cap  and  pipe.    The  cap 

U  S  £ 

has  a  small  boss  and  letters    o    raised  on  top.     Elevations  apply  to  top  of  bolt  in 

BM 

the  underground  stone.  Elevation  of  boss  of  pipe  cap  can  be  found  in  any  case  by 
adding  1.24  meters  to  the  elevation  of  copper  bolt. 

Note  2. — All  bench-mark  monuments  referred  to  as  "pipe-flange  benches,"  con- 
sist of  pieces  of  4-centimeter  gas  pipe  about  1.6  meters  long,  capped  at  upper  end 
and  having  a  12-centimeter  cinrular  flange  attached  near  lower  end  by  lock  nats. 
Monuments  are  set  with  about  Q.l  meter  above  ground  surface.  Flangei*  are  sur- 
rounded, in  the  usual  case,  by  a  matrix  of  neat  cement,  approximately  doubling 
the  bearing  area  of  the  monument.     Elevations  apply  to  tne  top  of  cap. 

Note  3. — All  bench-mark  monuments  referred  to  as  "pipe  benches,"  consist  of 
4-centimeter  gas  pipes  about  1.6  meters  long,  capped  at  upper  end  and  flattened  at 
lower  end.  Monument  is  set  by  driving  undl  upper  ena  is  about  0.1  meter  above 
ground. 

All  elevations  are  expressed  in  meters  above  the  Cairo  datum.  Elevations  by  ordi- 
nary level  are  stopped  at  the  second  decimal  place.  Azimuths  by  topographers  and 
distances  b^  stadia  are  stopped  at  the  nearest  minute  and  nearest  meter  respectively. 

When  kmd  of  monument  is  not  stated,  "pipe  stone''  will  be  understood  in  the 
case  of  permanent  reference  points,  and  "pipe''  in  the  case  of  permanent  azimuth 
points. 

permanent  reference  line  a  439- a  west  base  (r.  r.  s.  1891)-mouth  op 

black  river. 

A  4^9. — Is  joint  of  vitrifled  sewer  pipe  filled  with  cement,  on  left  second  bank  of 
Red  River,  150  meters  below  mouth  of  Black  River,  55  meters  east  of  south  comer 
of  Delhoste's  field  fence,  and  160  meters  south  of  cabin.    Elevation  20.^6. 
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A  West  base. — Is  joint  of  vitrified  sewer  pipe  filled  with  cement,  in  field  of 
Edmund  Joffrion,  140  meters  south  of  right  bank  of  Red  River,  77  meters  north  of 
southwest  comer  of  field  fence,  and  190  meters  west-southwest  of  cabin.  Elevation 
20.88;  latitude  31*»  W  23'=';  longitude  91°  49^  53^^;  azimuth  354°  49^  W-,  distance 
961.2  meters. 

FBBMANSNT  REFERENCE  UNE   A   439- A   441  (r.  R.  8.  1891)  —MOUTH   OF    BLACK   RIVER. 

A  4S9. — See  above. 

A  441' — Is  joint  of  vitrified  sewer  pipe  filled  with  cement,  in  field  of  F.  Saucier, 
120  meters  south  of  cabin,  38  meters  north  of  fenc^e,  and  75  meters  north  of 
left  bank  of  Red  River.  Elevation  21.05;  azimuth  321°  05^  30'-';  distance  1029.4 
meters. 

PERMANENT  REFERENCE  LINE  LANIUS-3   KILOMETERS  ABOVE  ACME  POST-OFFICE. 

P.  R,  P. — Pipe  flange  3  meters  west  of  west  fence  on  J.  A.  Lanius'  place,  66  meters 
south  of  northwest  comer  of  field,  212  meters  back  from  river  bank,  and  witnessed 
by  three  triangular  blazed  trees,  as  follows:  0.4-meter  pecan,  13  meters,  356°  30^; 
0.4-meter  pecan,  10  meters,  33°  Oy ;  0.5-meter  double  honey  locust,  20.5  meters,  53° 
32^.    Elevation,  22.06. 

P.  A,  P. — 1  meter  north  of  fence  on  south  side  of  J.  A.  LauIus*  place,  75  meters 
back  from  right  buik  of  river,  110  meters  from  southeast  comer  of  field  measured 
along  fence  on  south  side,  and  witnessed  by  three  triangular  blazed  trees,  as  follows: 
0.7-meter  honey  locust,  21  meters,  273°  5y;  0.5-meter  pecan,  14  meters,  30°  OO'; 
1-meter  pecan,  24  meters,  52°  15^    Azunuth,  290°  54^  ll^-';  distance,  898.2  meters. 

PERMANENT  REFERENCE  LINE  TRI8LER-0.6   KILOMETER  BELOW  TRISLER  LANDING. 

P.  R.  P. — Pipe  flange  on  mound  west  of  Fairplay  place,  about  340  meters  back 
from  right  bank  of  river,  and  on  west  edge  of  strip  of  woods  between  main  wood  line 
and  river.    Pipe  is  about  3  meters  from  west  comer  of  mound.    Elevation,  23.80. 

P.  A,  P. — Is  in  northeast  corner  of  Mrs.  Birdie  Trisler's  field,  at  edge  of  wood  line, 
0.8  meter  west  of  fence,  0.3  meter  west  of  road  leading  across  to  John  Welch's,  and 
about  500  meters  back  from  river,  measured  along  road.  Azimuth  to  first  cabin 
toward  river,  2°  52';  distance,  92  meters.  Azimuth,  231°  43M3''';  distance,  1,026.2 
meters. 

PBRMANENT  REFERENCE  LINE  LTTM-LUMS  LANDING. 

P.  R,  P.— Same  as  P.  B.  M.  9a.  See  descriptions,  Monroe  to  mouth  of  Black  River, 
U.  (p.  1478). 

P.  A.  P. — lA  in  edge  of  field,  538  meters  below  residence  occupied  by  H.  L.  Pauhl, 
0.5  meter  inside  of  rence,  4  meters  east  of  road,  and  witnessed  by  three  triangular 
blazed  trees,  as  follows:  0.4-meter  water  oak,  11  meters,  62°;  0.3-meter  pecan,  14 
meters,  26°;  0.3-meter  water  oak,  15  meters,  310°.  Azimuth,  299°  50"";  distance,  526 
meters. 

FIBMANBNT  REFERENCE  LINE  JACKSON-0.4  KILOMETER  ABOVE  GILLESPIE  BAYOU. 

P.  R,  P. — Pipe  flaiige  in  southeast  comer  of  Samuel  Jackson's  field,  4  meters  back 
from  left  bank  of  river,  1  meter  inside  of  fence  and  opposite  lower  end  of  island. 
Witnessed  by  three  triangular  blazed  trees,  as  follows:  1 -meter  red  oak,  16.5  meters, 
127°  lO';  0.8-meter  water  oak,  5  meters,  107°  25^;  0.4-meter  red  oak,  6.5  meters, 
840°.    Elevation,  22.13. 

P.  A.  P. — ^Is  in  southwest  comer  of  pasture  belonging  to  John  Welch,  0.6  meter 
inside  of  fence,  300  meters  back  from  right  bank  of  river,  150  meters  above  Gillespie 
Bayou,  and  witnessed  bv  three  triangular-blazed  trees,  as  follows:  0.4-meter  double 
pecan,  7  meters,  179°  10^;  0.3-meter  pecan,  9  meters,  62°  30';  0.3-meter  honey  locust, 
10.5  meters,  84°  52^    Azimuth,  25°  18'  lO'';  distance,  607.7  meters. 

PERMANENT  REFERENCE  LINE  BEARD-BEARDS  LANDING. 

P.  R,  P. — Pipe  flange  just  outside  of  fence,  at  gate  leading  in  lot  on  north  side  of 
residence,  and  witnessed  as  follows:  Northea^it  corner  of  store,  57  meters,  295°;  north- 
east comer  of  residence,  36  meters,  359°,  and  three  triansular-blazed  trees,  as  follows: 
0.6-meter  honey  locust,  26  meters,  206°;  1-meter  post  o&,  50  meters,  173°;  0.4-meter 
chinabenry,  19  meters,  330°.    Elevation,  22.82. 
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P.  A.  P. — Is  at  east  comer  of  cabin  occupied  by  Jim  Saden  (1896J ,  on  Mra.  M.  J. 
Beard's  place.  Cabin  is  third  from  river  and  just  oack  from  bank  of  lake.  Azimuth, 
124°  37^;  distance,  372  meters. 

PERMANENT  REFERENCE  LINE  CALHOUN-MONTGOMERY-CALHOUN   LANDING. 

P.  R.  P.  CcUhmin. — Same  as  P.  B.  M.  7a.  (See  descriptions,  Monroe  to  month  of 
Black  River,  La.,  p.  1478). 

P.  A.  P.  Montgomery.— On  north  side  of  road,  373  meters,  along  road,  from  right 
bank  of  river,  100  meters  east  from  southeast  comer  of  field  fronting  on  river,  and 
opposite  Calhoun  Landing.  Witnessed  by  three  triangular-blazed  trees,  as  follows: 
0.8-meter  water  oak,  10  meters,  305°  50^;  0.3-meter  pecan,  17  meters,  36°  00';  0.4- 
meter  pecan,  13  meters,  202°  Oy.    Azimuth,  278°  08'  40'-';  distance,  641.9  meters. 

PERMANENT  REFERENCE  LINE   ALTON-ALTON  LANDING. 

I 

P.  R.  P. — Pipe  flange  in  front  of  Alton  place,  about  1  meter  inside  of  fence,  aboat 
287  meters  below  Alton  Landing,  13  meters  from  left  bank  of  river,  and  witnessed 
by  three  triangular-blazed  trees,  as  follows:  0.5-meter  honey  locust,  20.5  meters, 
314°  30^;  0.5-meter  honey  locust,  34  meters,  272°  30^;  0.4-meter  honey  locust,  28 
meters,  241°  30^.     Elevation,  23.00;  latitude,  31°  26^  51'-';  longitude,  91°  48^  45^. 

P.  A,  P. — Is  200  meters  back  from  back  fence  on  Alton  place,  about  800  meters 
from  left  bank  of  river,  1  meter  to  right  of  road  leading  from  Alton  Landing,  and 
witnessed  by  three  triangular  blazed  trees,  as  follows:  0.4-meter  double  pecan,  16 
meters,  154°' 35';  0.4-meter  pecan,  40  meters,  17°  20^;  0.5-meter  post  oak,  ^  meters, 
220°  45^     Azimuth,  24°  56'  33'';  distance,  1,227.4  meters. 

PERMANENT  REFERENCE   LINE   PLOUDEN — MOUTH   OF   PLOUDEN   BAYOU. 

P.  R.  P. — Pipe  flange  on  south  side  of  lane  dividing  C.  B.  Burley,  jr.'s,  and  Mrs. 
S.  B.  Hoyt's  places,  a&o  townships  5  and  6  north,  range  7  east.  Is  on  left  bank  of 
river,  170  meters  north  of  Plouden  Bayou,  and  37  meters  from  west  end  of  lane. 
Elevation,  22.70. 

P.  A.  P. — Is  on  north  side  of  same  lane  as  above.  Is  on  left  bank  of  river,  150 
meters  north  of  Plouden  Bayou,  and  5  meters  west  of  east  end  of  lane.  Blazed  locust 
is  9  meters,  280°.     Azimuth,  269°  42';  distance,  515  meters. 

PERMANENT  REFERENCE   LINE   MONTGOMERY — MONTGOMERY   LANDINO. 

P.  R.  P. — Pipe  flange  on  south  side  of  road  leading  west  from  Montgomery  Land- 
ing, 1  meter  north  of  lence  on  Montgomery's  place,  350  meters  west  from  right  bank 
of  river,  and  witnessed  by  three  triangular  blazed  trees,  as  follows:  0.5-meter  honey 
locust,  23  meters,  131°  30';  0.4-meter  elm,  16  meters,  195°  OO';  0.3-meter  water  oak, 
13  meters,  75°  30'.     Elevation,  22.53. 

P.  A.  P. — Is  on  north  side  of  road  (373  meters  along  road),  east  of  right  bank  of 
river,  100  meters  east  from  southeast  corner  of  field,  fronting  on  river  opposite  Oal- 
houns  landing,  and  witnessed  by  three  triangular-blazed  trees,  as  follows:  0.8-meter 
water  oak,  10  meters,  305°  50';  0.3-meter  pecan,  17  meters,  35°  OO';  0.4-mete^  pecan, 
13  meters,  202°  05'.    Azimuth,  90**  10'  36";  distance,  557.8  meters. 

PERMANENT  REFERENCE  LINE  JONES — JONES  OR  CUT-OFF  BAYOU. 

P.  P.  P. — Same  as  P.  B.  M.  5a.  See  descriptions,  Monroe  to  mouth  of  Black  River, 
I^uisiana  (p.  1477). 

P.  A.  P. — Is  at  northwest  side  of  grove  in  yard  of  Mrs.  Laura  Jones,  550  meters 
above  mouth  of  Jones  Bayou,  80  meters  back  from  right  bank  of  river,  25  meters 
back  from  road,  and  100  meters  northeast  of  residence.  Grove  consists  of  four  rows 
of  trees  running  normal  to  river,  and  P.  A.  P.  is  on  upstream  low,  witnessed  by 
three  triangular  blazed  trees,  as  follows:  0.8-meter  pecan,  8  meters,  295°;  0.7-meter 
s^^camore,  10  meters,  9°;  0.8-meter  pecan,  12  meters,  53®.  Azimuth,  138°  47' 42^; 
distance,  588.8  meters. 

PERMANENT  REFEHENCE  LINE  GILLBSPIB-JONBSVILLE,    1.5  KILOMETERS  ABOVE    rRINFTY. 

P.  R,  P.  Gillespie, — Pipe  flange  on  upper  side  of  Gillespie  place,  1.5  meters  inside 
of  cultivated  fiela,  about  240  meters  back  from  right  bauK  of  river  and  175  meters 
east  of  wood  line.  Azimuth  to  southwest  comer  of  house,  232°  51'.  Elevation,  23.68L 
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P,  A.  F.  JonewiUe. — Is  on  large  mound  in  Jonesville,  about  350  meters  from  Black 
River,  and  250  meters  from  Little  River.  Azimuth  to  spire  of  Catholic  Church  in 
Trinity,  214*»  52^  3(y\    Azimuth,  346**  52^  41^^;  distance,  1,400.2  meters. 

PEBMANENT  REFERENCE  LINE  WATSON — OUTLET  OF  TEW   LAKE. 

P.  R.  P. — Pipe  flange  on  upper  side  of  Watson  place,  about  30  meters  south  of 
wood  line,  about  500  meters  back  from  right  bank  of  river,  about  250  meters  south 
from  deep  ravine  from  Tew  Lake,  10  meters  inside  fence,  and  witnessed  by  three 
triangular  blazed  trees,  as  follows:  0.8-meter  water  oak,  20.5  meters,  113°  2y;  0.8- 
meter  red  oak,  32  meters,  146°  19^;  1-meter  water  oak,  38  meters,  189°  30^.  Eleva- 
tion, 23.70. 

P.  A.  P. — Is  at  lower  end  of  meadow  on  Watson  place,  about  70  meters  north  of 
woods,  80  meters  back  from  right  bank  of  river,  and  witnessed  by  three  triangular- 
blazed  trees,  as  follows:  0.4-meter  persimmon,  30  meters,  225°  2y ;  0.4-meter  cotton- 
wood,  47  meters,  332°  15';  0.6-meter  water  oak,  65  meters,  21°  42'.  Azimuth, 
348°  17'  02";  distance,  1,171.8  meters. 

PERMANENT  REFERENCE  LINE  BU8HLEY — MOUTH  OF  BUSHLEY  BAYOU. 

P.  R,  P. — Pipe  flange  about  200  meters  south  of  mouth  of  Bushley  Bayou,  at  edge 
of  wood  line,  about  325  meters  back  from  right  bank  of  river,  and  witnessed  by  three 
triangular  blazed  trees,  as  follows:  0.4-meter  maple,  18  meters,  352°  30^;  0.3-meter 
pecan,  21  meters,  14°  OO';  1-meter  cypress,  6  meters,  265°  45^.  Elevation,  24.20; 
latitude,  31°  44'  32";  longitude,  91°  48'  56". 

P.  A.  P. — About  midway  of  old  Scott  place,  on  large  mound  (first  near  river  above 
.  Bushley  Bayou)  about  140  meters  back  from  right  bank  of  river,  and  witnessed  by 
three  triangular  blazed  trees,  as  follows:  0.2-meter  honey  locust,  8  meters,  340°  45';  0.2- 
meter  sweet  gum,  13  meters,  110°  20';  0.4-meter  sweet  gum,  19  meters,  240°  05'. 
Azimuth,  155^43'  12";  distance,  1,087.0  meters. 

PERMANENT  REFERENCE  LINE  CATAHOULA-CATAHOULA  SHOALS. 

P.  R.  P. — Same  as  P.  B.  M.  7.  See  descriptions,  Monroe  to  mouth  of  Black  River, 
La.,  (p.  1477). 

P.  A.  P. — Is  1  meter  outside  of  fence  on  west  side  of  Purcell's  place,  about  275 
meters  back  from  right  bank  of  river,  about  opposite  lower  end  of  Catahoula  Shoals, 
and  witnessed  by  three  triangular  blazed  trees,  as  follows:  0.5-meter  post  oak,  24 
meters,  103°  35';  0.6-meter  water  oak,  31  meters,  68°  35';  0.6-meter  post  oak,  39.5 
meters,  44°  10'.    Azimuth,  145°  01'  51";  distance,  501.3  meters. 

PERMANENT  REFFERENCE  LINE  ST AFF0RI>-8T AFFORDS   POINT. 

P.  -R.  P. — Same  as  P.  B.  M.  8.  (See  descriptions,  Monroe  to  mouth  of  Black 
River,  La.  (p.  1476). 

P.  A,  P.— -Is  on  lower  side  of  field  at  Staffords  Point,  about  2.5  meters  inside  of 
fence,  69  meters  from  main  left  bank  of  river,  and  witnessed  by  three  triangular 
blazed  trees,  as  follows:  1-meter  water  oak,  33  meters,  2°  30';  0.5-meter  red  oak, 
13.5  meters,  60°  3^;  0.4-meter  red  oak,  26.5  meters,  91°  30';  also  corner  of  old  house 
below  field,  82  meters,  359°  20'.    Azimuth  47°  40'  33";  distance,  432.5  meters. 

PERMANENT  REFERENCE  LINE  TWIN  RIVERS — 2.3  KILOMETERS  ABOVE  ALLIGATOR  LANDING. 

P.  R.  P.— Pipe  flange  on  right  bank  of  Boeuf  River,  9.8  kilometers  above  its 
mouth,  4.6  kilometers  above  mouth  of  Turkey  Creek,  and  witnessed  by  three  trian- 
gular blazed  trees,  as  follows:  0.4-meter  pignut  hickory,  16  meters,  309°  15';  0.3-meter 
pignut  hickory,  1.5  meters,  78°  45';  0.4-meter  overcup  oak,  26  meters,  227°15'. 
Elevation,  21.16. 

P.  A,  P. — Is  5  meters  east  of  left  bank  of  Ouachita  River,  250  meters  below  small 
bayou,  about  500  meters  below  bight  of  "Short  Drive  Bend,"  and  witnessed  by  three 
triangular-blazed  trees,  as  follows:  0.4-meter  water  oak,  4  meters,  75°  00';  0.4  meter 
water  oak,  16  meters,  331°  15';  0.4-meter  water  oak,  8  meters,  207°  00'.  Azimuth, 
90°  48';  distance,  1,018  meters. 

PERMANENT  REFERENCE  LINE  DAVIS — I.  N.  DAVIS  LANDING. 

P.  R.  P. — ^Pipe  flange  on  upper  side  of  old  Davis  place,  0.7  meter  inside  of  fence 
around  cultivated  field,  about  100  meters  east  of  woodline,  170  meters  back  from  right 
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bank  of  river,  and  witnessed  by  three  triangular-blazed  trees,  as  follows;  0.1-meter 
persimmon,  7  meters,  158°  Sf/;  0.2-meter  pcwt  oak,  35.8  meters,  255®  35^;  0.2-meter 
persimhion,  5.9  meters,  64°  W,    Elevation,  24.10. 

P.  A.  P.— Is  on  lower  side  of  Davis  place,  5  meters  inside  of  fence  around  culti- 
vated field,  60  meters  back  from  right  bank  of  river,  and  witnessed  by  three  trian- 
gular-blazed trees,  as  follows:  0.5-meter  overcup  oak,  8  meters,  223**  25^;  0.9-meter 
post  oak,  27  meters,  306°  05';  0.8-meter  red  oak,  28  meters,  48°  W;  also  southeast 
comer  of  cabin  near  northeast  comer  of  field,  75  meters,  141°  Oy.  Azimuth,  289° 
40^  48^'';  distance,  923.8  meters. 

PERMANENT  REFERENCE  LINE  YOUNG — 0.7   KILOMETER  BELOW  PETERS  BAYOU. 

P.  R.  P. — Pipe  flange  on  south  side  of  old  field  on  old  Cody  place,  on  edge  of 
main  left  bank  of  river,  105  meters  above  old  house,  and  witnessed  by  three  triangu- 
lar blazed  tre<js,  as  follows:  0.3-meter  pecan,  20  meters,  56°  45';  0.6-meter  pecan 
(branching  into  3  limbs  about  2.5  meters  above  ground),  32.3  meters,  299°  15^;  0.4- 
meter  pecan,  29.7  meters,  329°  40^.     Elevation,  25.32. 

P.  A,  P.— Is  on  south  side  of  old  Young  place,  at  edge  of  woods,  about  400  meters 
back  from  right  bank  of  river,  200  meters  from  north  fence,  and  witnessed  by  three 
triangular-blazed  trees,  as  follows:  0.2-meter  double  sweet  gum,  5.4  meters,  340°  ly; 
0.7-meter  black  gum,  16.9  ipeters,  324°  50^;  0.3-meter  water  oak,  7.8  meters, 
251°  Oy.    Azimuth,  311°  50^  33'';  distance,  684.8  meters. 

PERMANENT  REFERENCE  LINE  COTTINQHAM— COTTINGHAM  LANDING. 

P.  R.  P. — Sane  as  P.  B.  M.  14.  See  descriptions,  Monroe  to  mouth  of  Black 
River,  La.  (p.  1476). 

P.  A,  P. — Is  in  edge  of  woodline.  about  450  meters  back  from  river,  about  300 
meters  above  cultivated  field,  130  meters  east  of  road  running  on  edge  of  low  bottom, 
and  witnessed  by  three  triangular-blazed  trees,  as  follows:  0.8-meter  water  oak,  15 
meters,  98°  40';  0.8-meter  water  oak,  25  meters,  209°  20';  0.5-meter  poet  oak,  8 
meters,  28°  15'.    Azimuth,  43°  43'  26";  distance,  324.0  meters. 

PERMANENT  REFERENCE  LINE  KING — COLES  LANDING. 

P.  R,  P. — Same  as  P.  B.  M.  13.  See  descriptions,  Monroe  to  mouth  of  Black 
River,  La,  (p.  1476). 

P.  A.  P. — Is  in  woods  just  north  of  old  King  place,  about  88  meters  north  of  fence 
line,  about  37  meters  east  of  road  which  runs  on  west  side  of  field  fence;  about  50 
meters  east  of  slough  on  west  side  of  road.  640  meters  from  river,  and  witnessed  by 
three  triangular-blazed  trees,  as  follows:  0.8-meter  water  oak,  17.3  meters,  163  , 
0.8-meter  water  oak,  8.6  meters,  192°;  0.4-meter  sweet  gum,  17.7  meters,  280°. 
Azimuth,  204°  29'  07";  distance,  639.4  meters. 

PERMANENT  REFERENCE   LINE  GIBSON-GIBSONS   LANDING. 

P.  P.  P. — See  descriptions,  Monroe  to  mouth  of  Black  River,  La.  (p,  1476). 

P.  A,  P. — Is  on  edge  of  left  second  Imnk  and  150  meters  from  left  third  bank  of 
river,  opposite  Gibsons  Landing.  Witnessed  by  two  trianralar  blazed  trees  aa  fol- 
lows: 0.7-meter  pin  oak,  88  meters,  357°;  0.5-meter  pin  oi3^,  37  met€H:B,  123°.  Azi- 
muth, 285°  09';  distance,  397  meters. 

PEEMANKNT  BUnEBBNCB  LINE  WADB-0.6  KILOMETER  BXLOW  WADS  LANDINO. 

P.  R,  P. — See  descriptions,  Archibald  to  Bellevue  and  Three  Rivers  (p.  1611). 

P.  A.  P. — Is  in  woods  on  south  side  of  Wade  place,  about  600  meters  south  of 
fence,  550  meters  east  of  road,  850  meters  l)ack  from  left  bank  of  river,  and  witnessed 
by  three  triangular  blazed  trees,  as  follows:  0.4-meter  red  oak,  7.7  meters,  156°  36'; 
0.5-meter  water  oak,  3.1  meters,  315°  W;  0.6-meter  water  oak,  5.3  meteors,  146°  60'. 
Azimuth,  311°  23'  33";  distance,  1,430  meters. 

PERMANENT  RBFERBNOB  UNB  COLUMBIA-MOUTH  OF  BRIDGBR  BATOU. 

P.  R,  P.— See  descriptions,  Archibald  to  Bellevue  and  Three  Rivers  (p.  1511 ).  Lat- 
itude 32°  6'  16";  longitude  92°  05'  05". 

P.  ^4.  P. — Is  about  1.5  meters  north  of  fence  forming  south  boundary  of  Cicero 
Fluid's  place,  7.6  meters  north  of  road,  550  meters  back  from  left  bank  of  river,  30 
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meters  east  from  first  cabin  from  river,  and  witnesBed  by  three  triangular  blazed  trees, 
as  follows:  0.5-meter  sweet  gum,  19.5  meters,  356°  4y ;  0.3-meter  locust,  6.8  meters, 
310®  OO';  0.3-meter  locust,  6.4  meters,  109°  05^.  Azimuth,  94°  49^  06^-^;  distance,  1,811 .6 
meters. 

PERMANENT  REFERENCE  LINE  UPPEK  BRESTON-UPPER  BRESTON   LANDING. 

P.  R.  P. — Pipe  flange  in  first  lane  south  of  residence  on  Upper  Breston  place,  about 
130  meters  back  from  river,  320  meters  from  railroad,  an(p0.8  meter  from  fence  on 
north  side  of  lane.    Elevation,  27.21. 

P.  A.  P. — Is  2.46  meters  east  of  center  line  of  railroad,  and  about  2  meters  south 
of  fence  on  north  side  of  Upper  Breston  place.  Azimuth,  227°  37'  33^'';  distance, 
607.4  meters. 

PERMANENT  REFERENCE  LINE  SINOPE-SINOPE  LANDING. 

P.  R,  P. — Pipe  flange  at  southeast  comer  and  on  south  side  of  fence  around  orchard 
and  v^etable  garden  near  Filhiol's  residence,  135  meters  back  from  left  bank  of  river 
and  nearly  southeast  of  residence.    Elevation,  27.44. 

P.  A,  P, — Is  on  Sinope  place,  about  116  meters  west  of  railroad,  near  intersection  of 
tangents  of  carve  on  that  place  and  about  30  meters  south  of  plantation  road  miming 
along  wire  fence  nearly  normal  to  railroad.  Azimuth,  323°  27'  11'';  distance,  324 
meters. 

PERMANENT  REFERENCE  UNE  BLANKBTON-0.9  KILOMETER   ABOVE  WAVERLY  LANDING. 

P.  R.  P. — Same  as  P.  B.  M.  10.  See  descriptions,  Monroe  to  mouth  of  Black  River, 
La.  (p.  1475). 


P.  A.  P. — Pipe  flange  back  of  third  cabin  above  lane  dividing  Waverly  and  Hope- 
'  places,  onH< 
281®  29';  distance, '466  meters. 


well  places,  on  Hopewell  place,  and  465  meters  east  of  Blankston  store.    Azimuth, 


PERMANENT  REFERENCE  LINE  COCO-ABOUT   1    KILOMETER  ABOVE  WACO  LANDING. 

P.  R.  P. — Pipe  flange  at  west  end  of  lane  between  J.  B.  Calvin's  and  Mrs.  Ella 
Morgan's  places,  on  left  bank  of  river,  2  meters  from  southwest  corner  of  fence  and 
60  meters  from  Methodist  church.    Elevation,  28.97. 

P.  A,  P. — Is  about  84  meters  from  east  end  of  lane  dividing  Captain  Grady's  and 
R.  M.  Filhiol's  places^  about  120  meters  from  left  bank  of  river  and  300  meters  above 
Horseshoe  Lake.    Azimuth,  269°  45';  distance,  1,261  meters. 

PKRMANENT  REFERENCE  LINE  BOSCO-BOSGO   LANDING   OR  CUBA   POST-OFFICE. 

P.  R,  P. — Pipe  flange  in  comer  of  fence,  formed  by  fence  on  north  side  of  lane  and 
short  fence  to  southes^  comer  of  Cuba  post-oflice,  50  meters  from  left  bank  of  river 
and  8.5  meters  from  southeast  comer  of  post-office.  Elevation,  28.21;  latitude,  33° 
32^  16^;  longitude,  92°  07'  33". 

P.  A.  P. — Is  on  north  side  of  road  leading  out  from  river  crossing  railroad  just 
north  of  Bosco  station,  1.9  meters  east  of  main  track,  2.1  meters  west  from  side  track, 
3  meters  north  of  center  of  dirt  road,  and  about  388  meters  back  from  river.  Azi- 
muth, 277**  Sy  Ol'^;  distance,  338.2  meters. 

PERMANENT  REFERENCE  LINE   LOGTOWN-LOGTOWN   LANDING. 

P.  R,  P. — Same  as  P.  B.  M.  9.  See  descriptions,  Monroe  to  mouth  of  Black  River, 
La.  (p.  1475). 

P.  A,  P. — Is  on  R.  M.  Filhiol's  place,  just  above  I^town,  about  1  meter  south  of 
f>lantation  road,  16  meters  west  of  railroad  track,  about  480  meters  south  of  lane 
dividing  Filhiol  and  Croton  Grove  places,  and  about  930  meters  back  from  river. 
Reference  point,  spire  of  Logtown  cnurch,  50°  05';  azimuth,  211°  30'  08";  distance, 
1,015.0  meters. 

PERMANENT  REFERENCE  LINE  FILHIOLr^.7   KILOMETER  BELOW  BAYOU  LAPINE. 

P.  R.  P. — Pipe  flange  on  north  side  and  west  end  of  lane  forming  north  boundary 
of  Refvido  place,  in  angle  formed  by  road  in  lane  and  road  along  river,  about  27 
meters  rack  from  left  bank  of  river,  and  about  10  meters  from  road  along  river,  and 
about  280  meters  above  bight  of  big  right-hand  bend.    Elevation,  29.66. 
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P.  A,  P.— Is  on  norih  side  of  lane  forming  north  bonndary  of  Refogio  place, 
about  650  meters  from  river,  5.4  meters  from  fence  on  soath  side  of  lane,  and  2.4 
meters  east  from  center  of  railroad  track.  Azimuth,  266''  35^  24^;  distance,  612.9 
meters. 

PEBMANBNT  BBFBBBNCB  LINB  BR00K8-AB0UT  1.6  BlILOMETBRS  ABOYB  CHBNDERB  CREBK. 


and 

mile 

of  underground  cistern.    Elevation,  29.95. 

P.  A,  P.—Is  at  northwest  comer  of  fence  at  northeast  comer  of  last  lane  across 
''Thirteen-mile  Bend."    Azimuth,  213''  44^;  distance,  294  meters. 

PERMANENT  REFERENCE  LINE  TERRY-1.2   KILOMETERS  BELOW  BURNHAM   LANDING. 

P.  R.  P. — Pipe  flange  about  100  meters  back  from  left  bank  of  river,  3  meters  from 
road  normal  to  river,  and  1  meter  south  of  fence  forming  north  boundary  of  Terry 
place.     Elevation,  30.18;  latitude,  32°  26'  24^';  longitude,  92°  08'  33''. 

P.  A.  P. — Pipe  flange  1.55  meters  east  of  center  of  railroad,  159  meters  south  of 
lane  and  road  dividing  Chaffe  and  Terry  places,  and  about  518  meters  back  bom 
river.    Azimuth,  291°  01'  19";  distance,  534.8  meters. 

PERMANENT   REFERENCE   LINE   MONROE-DE  SIARD  STREET,  MONBOB. 

P.  R.  P. — Section  of  iron  rail,  T  cross  section,  sunk  about  0.03  meter  below  snr&ce 
at  west  end  of  De  Siard  street,  about  28  meters  from  river  bank,  on  line  of  and  3.84 
meters  from  cross  cut  on  Merchants  and  Farmers'  Bank  and  8.7  meters  from  cross 
cut  on  Block  Building.  Cross  cut  on  bank  building  is  9.36  metera  from  northeast 
brick  corner  of  building;  cross  cut  on  Block  Building  is  14.32  meters  from  front  line 
of  building.  Reference  point,  (rross  cut  on  stone  cap  of  last  pier  of  bridge,  west  end, 
downstream  side,  78°  33'  30".     Elevation,  30.83. 

P.  A.  P. — Section  of  iron  rail,  T  cross  section,  sunk  about  0.03  meter  below  surface, 
on  De  Siard  street,  5.6  meters  from  iron  fence  of  cemetery,  and  30.5  meters  from 
northwest  corner  of  fence.  Reference  points:  Spire  of  Methodist  church  (colored), 
225°  01'  05";  index  finger  on  monument  to  Margaret  J.  Henderson,  9°  32'  05^;  spire 
First  Baptist  church  (colored),  121°  56'  02".  Azimuth,  232°  52'  47";  Distance,  956 
meters. 

PERMANENT  REFERENCE   LINE  PARGOUD-MONROB-MOUTH   OF   BAYOU   DE  SIARD. 

P.  R.  P.  Pargoud. — See  descriptions,  Monroe,  La.,  to  Little  Rock,  Ark.  (p.  1468). 
P.  A,  P.  Monroe, — See  above.    Azimuth,  346°  36'  58";  distance,  5,334.5  meters. 

PERMANENT  REFERENCE  LINE   d'ARBONNE-PARGOUD-MOUTH   OF  BAYOU  D'aBBONNE. 

P.  R.  P.  jyArbonne. — Pipe  flange  340  meters  from  right  bank  of  river,  52  meters 
from  right  bank  of  Bayou  I)' Arbonne,  10  meters  from  right  bank  of  first  side  bayou 
up  D'Arbonne,  and  witnessed  by  three  triangular  blazed  trees,  as  follows:  Pin  oiA, 
15  meters,  4°  25';  sweet  gum,  12  meters,  93°  50';  white  oak,  8  meters,  73°  15'.  Ele- 
vation, 29.03. 

P.  R.  P.  Pargoud. — See  descriptions,  Monroe,  La.,  to  Little  Rock,  Ark.  (p.  1468). 
Azimuth,  301°  40'  42";  distance,  2,546±  meters. 

PERMANENT  REFERENCE  LINE  ZEPH-OUTLET  OF  ZEPH   LAKE. 

P.  R.  P. — See  descriptions,  Monroe,  La.,  to  Little  Rock,  Ark.  (p.  1468). 

P.  A.  P. — In  southeast  corner  of  yard  of  Chas.  Gardner  (colorea),  39  meters  from 
bank  of  River  Styx,  and  about  600  meters  from  its  mouth.  Azimuth,  12°  21'  03^; 
distance,  889.3  meters. 

PERMANENT  REFERENCE  LINE  ROCK  BOW-ROCK  ROW  SHOALS. 

P.  P.  P. — See  descriptions,  Monroe,  La.,  to  Little  Rock,  Ark.  (p.  1468). 

P.  A,  P. — Is  in  northeast  comer  of  yanl  around  first  cabin  aoove  Mrs.  Baker's 
residence  and  22  meters  back  from  right  bank  of  river.  Azimuth,  5°  40'  46^;  dis- 
tance, 466  meters. 
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PERMANENT  REFERENCE  LINE  GLENDORA-HUGH  YOUNG   LANDING. 

P.  K  P. — See  descriptions,  Monroe,  La.,  to  Little  Rock,  Ark.  (p.  1468). 

P.  A.  P. — Is  about  58  meters  from  fence  on  south  side  of  Glendora  place,  on  edge 
of  small  strip  of  woods,  about  2,200  meters  back  from  river,  and  witnessed  by  three 
triangular  blazed  trees,  as  follows:  0.4-meter  sweet  gum,  16  meters,  293°  20';  0.5- 
meter  water  oak,  9  meters,  328°  50^;  0.5-meter  sweet  gum,  36  meters,  358°  10^. 
Azimuth,  281°  lO'  33''-';  distance,  2,047.4  meters. 

PERMANENT  REFERENCE   LINE  OUACHITA-PARKEVILLE-OUACHITA  CITY. 

P.  R,  P.  Ouachita, — ^Top  of  cap  of  2i-inch  gas  pipe  with  flange,  set  vertically  in 
ground  near  southeast  comer  of  frame  store  building  of  J.  A.  Peek.  Bench  is  1 
meter  north  of  south  wall,  0.9  meter  east  of  east  wall,  about  20  meters  south  of  Main 
street,  and  about  80  meters  back  from  right  bank  of  river.    Elevation,  32.07. 

P.  R.  P.,  Par*m//e.— See  descriptions,  Monroe,  La.,  to  Little  Rock,  Ark. (p.  1469). 
Azimuth,  282°  33'  04'';  distance,  716d:  meters. 

PERMANENT  REFERENCE   LINE  CASHILI/-MOCTH   OF  MILL  BAYOU. 

P.  JR.  P. — See  descriptions,  Monroe,  La.,  to  Little  Rock,  Ark.  (p.  1469). 

P.  A.  P. — Is  170  meters  from  river  bank,  about  260  meters  below  road  to  Cashill 
Landing,  and  witnessed  by  three  triangular-blazed  trees,  as  follows:  0.7-meter  post 
oak,  2  meters,  197°;  0.5-meter  post  oak,  19  meters,  259°  35';  0.6-meter  post  oak,  13 
meters,  356°  40'.    Azimuth,  3°  56'  21";  distance,  1,128.8  meters. 

PERMANENT  REFERENCE   LINE  FISHTRAP-LOWER  END  OF  FI8HTRAP  SHOALS. 

P.  JR.  P. — See  descriptions,  Monroe,  La.,  to  Little  Rock,  Ark.  (p.  1469). 

P.  yl.P. — Is  about  200  meters  back  from  river,  800  meters  below  old  road,  and 
witnessed  by  three  triangular-blazed  trees,  as  follows:  0.4-meter  water  oak,  12  meters, 
269°  40';  0.4-meter  water  oak,  6  meters,  211°  45';  0.5-meter  post  oak,  2  meters, 
73°  55'.    Azimuth,  203°  39'  0.9";  distance,  896.4  meters. 

PERMANENT  REFERENCE  LINE  ALABAMA-ALABAMA   LANDING. 

P,R.P, — See  descriptions,  Monroe,  La.,  to  Little  Rock,  Ark.  (p.  1469).  Latitude, 
32°  51'  57";  longitude,  92°  07'  02". 

P.  A.  P. — Is  about  10  meters  from  left  bank  of  Bachelor  Pierre  Creek,  about  70 
meters  from  river,  and  witnessed  by  three  triangular-blazed  trees,  as  follows:  0.5- 
meter  water  oak,  17  meters,  88°  30';  0.5-meter  water  oak,  9  meters,  201°  45';  0.5- 
meter  water  oak,  5  meters,  309°  40'.    Azimuth,  332°  17'  34";  distance,  635.7  meters. 

PERMANENT  REFERENCE   LINE   FRANK    PIERRE-FRANK   PIERRE  CREEK. 

P.  R.  P. — See  descriptions  Monroe,  La.,  to  Little  Rock,  Ark.  (p.  1469). 

P.  A,  P. — Is  about  122  meters  back  from  right  bank  of  river,  550  meters  above 
small  bayou,  and  witnessed  by  three  triangular-blazed  trees,  as  follows:  0.3-meter 
post  oak,  5  meters,  222°  35';  0.4-meter  post  oak,  12  meters,  228°  05';  0.5-meter  post 
oak,  18  meters,  15°  20'.    Azimuth,  189°  13'  55";  distance,  936.6  meters. 

PERMANENT   REFERENCE   LINE   8H1LOU-SUILOH  SHOALS. 

P.  R.  P. — See  descriptions  Monroe,  La.,  to  Little  Rock,  Ark.  (p.  1469). 

P.  A,  P. — Is  about  250  meters  back  from  right  bank  of  river,  just  opposite  head  of 
Mallard  Shoals,  and  witnessed  by  three  triangular-blazed  trees,  as  follows:  0.4-meter 
post  oak,  20  meters,  198°  45';  0.4  meter  post  oak,  3  meters,  307°  15';  0.7-meter  post 
oak,  7  meters,  82°  15'.     Azimuth,  6°  42'  39";  distance,  905.2  meters. 

PERMANENT  REFERENCE  UNE  STATE   LINE-ARKANSAS-LOUISIANA   STATE    LINE. 

P.  R,  P.— Pipe  flange  89  meters  back  from  right  bank  of  river,  600  meters  below 
small  cabin  on  left  beuak,  and  witnessed  by  three  triangular  blazed  trees,  as  follows: 
0.8-meter  white  oak,  9  meters,  340°;  0.5-meter  white  oak,  2  meters,  50°;  0.6-meter 
white  oak,  12  meteis,  151°.    Elevation,  25.86. 
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P.  A,  P. — Is  39  meters  back  from  left  bank  of  river,  and  witnessed  by  three  triasr 
gular  blazed  trees,  as  follows:  0.5-ineter  white  oak,  10  meters,  138^;  0.9-meter  white 
oak,  21  meters,  220*» ;  0. 7-meter  white  oak,  24  meters,  6*».  Azunuth,  270**  02^;  distance, 
269  meters. 

PERMANENT  REFERENCE  LINE  LAKE-LAKB  ST.    MAKT. 

P.  R.  P. — See  descriptions,  Monroe,  La.,  to  Little  Rock,  Ark.  (p.  1409). 

P.  A.  P. — Is  about  130  meters  from  left  bank  of  Lake  St.  Mary,  about  180  meten 
below  Bmall  slough  running  into  lake,  about  400  meters  above  canal  connecting  river 
and  lake,  and  witnessed  by  three  triangular  blazed  trees,  as  follows:  0.6-meter  post 
oak,  14  meters,  66**  25^;  0.4-meter  poet  oak,  8  meters,  272*>  30^;  0.6-meter  post  oak, 
14  meters,  339°  45^.    Azimuth,  \hV  41^  34''-';  distance,  875.2  meters. 

PERMANENT  REFERENCE  LINE  LAPILE-1.6  KILOMETERS  ABOVE  BAYOU  LAPHJL 

P.  R.  P.— See  descriptions,  Monroe,  La.,  to  Little  Rock,  Ark.  (p.  1470). 

P.  A.  P. — Is  about  530  meters  back  from  right  bank  of  river,  and  110  meters  east 
of  Fishtrap  Lake,  which  is  an  enlargement  of  Bayou  Lapile.  Witnessed  by  three 
triangular  blazed  trees,  as  follows:  0.3-meter  post  oak,  4  meters,  84°  25^;  O.o-meter 
post  oak,  10  meters,  212°  oy ;  0.7-meter  sweet  gum,  6.5  meters,  299°  SO'.  Azimuth, 
192°  20^  W\  distance,  726.9  meters. 

PERMANENT  REFERENCE  LINE  MARIE  SALINE-MARIE  SALINE  LANDING. 

P.  R,  P.— Is  307  meters  back  from  left  bank  of  river,  10  meters  north  of  road  from 
landing,  and  witnessed  by  three  triangular  blazed  trees,  as  follows:  0.5-meter  white 
oak,  38  meters,  54°  30^;  0.6-meter  white  oak,  32  meters,  317°;  0.7-meter  i)ecan,  23 
meters,  196°  45^.     Elevation,  25.37. 

P.  A,  P. — Is  25  meters  back  from  right  bank  of  river,  south  of  ferry  landing,  and 
witnessed  by  three  triangular  blazed  trees,  as  follows:  0.9-meter  white  oak,  5  meters, 
326°;  0.6-meter  bitter  pecan,  17  meters,  217°;  0.4-meter  white  oak,  19  meters,  130°. 
Azimuth,  100°  48^;  distance,  494  meters. 

PERMANENT  REFERENCE  LINE  BELLE  POINT — OUACHCTA   BELLE  LANDING. 

P.  R,  P. — See  descriptions,  Monroe,  La.,  to  Little  Rock,  Ark.  (p.  1470) .  Latitude, 
33°  09^  24'-^;  longitude,  92°  12'  24''. 

P.  A,  P. — Is  about  6(X)  meters  below  landing,  20  meters  from  right  bank  of  small 
bayou,  200  meters  from  river,  and  witnessed  by  three  triangular  blazed  trees,  as 
follows:  0.3-meter  black  gum,  11  meters,  85°;  0.6-meter  water  oak,  12.5  meters, 
12°  30';  0.5-meter  sweet  gum,  5  meters,  292°.  Azimuth,  318°  20'  17^^;  distance, 
505.3  meters. 

PERMANENT  REFERENCE   LINE  CANEY  MARIE— CANEY  MARIE  LANDING. 

P.  R.  P. — About  35  meters  from  right  bank  of  river,  20  meters  west  of  small  drain. 
Elevation,  27.13. 

P.  A,  P.— Is  about  80  meters  back  from  left  bank  of  river,  on  north  bank  of  bmall 
drain,  and  10  meters  east  from  road.    Azimuth,  204°  22';  distance,  230  meters. 

PERMANENT  REFERENCE  LINE  BUTAW — 0.5  KILOMETER  BELOW  EUTAW  SHOAI& 

P.  R.  P. — See  descriptions,  Monroe,  La.,  to  Little  Rock,  Ark.  (p.  1470). 

P.  A.  P. — Is  about  400  meters  from  river  below  old  road,  and  witnessed  by  three 
triangular  blazed  trees,  as  follows:  0.6-meter  water  oak,  5  meters,  69°;  0.4-meter 
post  oak,  6  meters,  164°;  0.4-meter  post  oak,  14  meters,  260°.  Azimuth,  63°  22'  28*^; 
distance,  387.2  meters. 

PERMANENT  REFERENCE  LINE  JACKS  ISLAND — JACKS  ISLAND. 

P.  R.  P. — See  descriptions,  Monroe,  La.,  to  Little  Rock,  Ark.  (p.  1470). 

P.  A.  P. — Is  450  meters  back  from  river  and  just  below  old  road.  Witnessed  by 
three  triangular  blazed  trees,  as  follows:  0.6-meter  red  oak,  10  meters,  70°;  0.3-meter 
white  oak,  6  meters,  201°;  0.7-meter  pine,  16  meters,  281°.  Azimuth,  2°  59'  29^; 
distance,  862.2  meters. 
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PERMANENT  REFERENCE  LINE  CAREYVILLE-CARETVILLE  LANDING. 

P.  R.  P. — See  desciiptions,  Monroe,  La.,  to  Little  Rock,  Ark.  (p.  1470). 

P.  A,  P. — Is  on  east  side  of  road  to  New  London,  550  meters  back  from  river,  250 
meters  south  of  southeast  comer  of  fence,  and  witnessed  by  three  triangular  blazed 
trees  as  follows:  0.2-meter  red  oak,  3.5  meters,  246°  50^;  0.3-meter  pine,  12.3  meters, 
265°  10^;  0.4-meter  sweet  gum,  5.6  meters,  310°  40^.  Azimuth,  27°  19^  44'-';  distance, 
448.6  meters. 

PERMANENT  REFERENCE  LINE  PIGEON  HILL-PIGEON  HILL  LANDING. 

P. -R.  P. —See  descriptions,  Monroe,  La.,  to  Little  Rock,  Ark.  (p.  1470).  Latitude, 
33°  16^  26^;  longitude,  92°  23^  24'^ 

P.  A,  P. — Is  94.6  meters  back  from  left  bank  of  river,  just  opposite  Pigeon  Hill 
Landing,  and  witnessed  by  three  triangular-blazed  trees,  as  follows:  0.4-meter  mul- 
berry, 5  meters,  10°;  0.3-meter  sweet  gum,  3  meters,  300°;  0.5-meter  pin  oak,  5 
meters,  210°.    Azimuth,  186°  08^  42^^;  distance,  362.1  meters. 

PERMANENT  REFERENCE  LINE  FLETCHER-FLETCHER  LANDING. 

P.  R.  P. — See  descriptions,  Monroe,  La.,  to  Little  Rock,  Ark.  (p.  1470). 

P.  A.  P. — Is  about  185  meters  back  from  right  bank  of  river,  280  meters  above 
small  slough,  and  witnessed  by  three  triangular-blazed  trees,  as  follows:  0.5-meter 
water  oak,  8.8  meters,  64°  22';  0.3-meter  sweet  gum,  6.4  meters,  237°  06^;  0.5-meter 
water  oak,  6.3  meters,  273°  02^    Azimuth,  281°  01'  40^';  distance,  528.5  meters. 

PERMANENT  REFERENCE  LINE  FRANKLIN-MOUTH   OF  FRANKLIN   BAYOU. 

P.  R,  P. — See  descriptions,  Monroe,  La,,  to  Little  Rock,  Ark.  (p.  1470). 
P.  A,  P. — Is  about  339  meters  below  Franklin  Bayou,  and  26  meters  back  from 
right  bank  of  river.    Azimuth,  319°  18'  46''^;  distance,  514.5  meters. 

PERMANENT  REFERENCE  LINE  BELL  FIELD-^.6   KILOMETERS  BELOW  CHAMPAGNOLLE. 

P.  R.  P. — See  descriptions,  Monroe,  La.,  to  Little  Rock,  Ark.  (p.  1470). 

P.  A,  P. — Is  about  610  meters  back  from  right  bank  of  river,  and  witnessed  by 
three  triangular-blazed  trees,  as  follows:  0.5-meter  sweet  gum,  4  meters,  290°;  0.^ 
meter  sweet  gum,  6  meters,  108°;  0.5-meter  post  oak,  3  meters,  52°.  Azimuth,  115° 
4y  45^;  distance,  556.6  meters. 

PERMANENT  REFERENCE  LINE  CHAMPAGNOLLE-CHAMPAO  NOLLE. 

P.  -R.  P. — See  descriptions,  Monroe,  La.,  to  Little  Rock,  Ark.  (p.  1471).  Latitude, 
33°  18^  39^;  longitude,  92°  32'  04''. 

P.  A,  P. — Is  on  south  side  of  small  lake  just  opposite  Champagnolle  Landing, 
about  120  meters  back  from  river,  and  70  meters  west  of  where  road  crosses  head  of 
lake.    Azimuth,  158°  33';  distance,  333  meters. 

PERMANENT  REFERENCE  LINE  ELDORADO-ELDORADO  LANDING. 

P.  R.  P. — See  descriptions,  Monroe,  La.,  to  Little  Rock,  Ark.  (p.  1471). 

P,  A,  P. — Is  in  woods,  about  540  meters  above  Eldorado  Landing,  about  400 
meters  back  from  river,  about  300  meters  back  from  main  bank  of  Eldorado  Lake, 
and  witnessed  by  three  triangular  blazed  trees,  as  follows:  0.4-meter  water  oak,  1.8 
meters,  224°  55';  0.3-meter  water  oak,  10.5  meters,  339°  40';  0.4-meter  water  oak, 
5.5  meters,  40°  20'.    Azhnuth,  134°  17'  55";  distance,  539.4  meters. 

PERMANENT  REFERENCE   LINE  SMACKOVER-MOUTH   OF  8MACK0VER  CREEK. 

P.  R.  P. — See  descriptions,  Monroe,  La.,  to  Little  Rock,  Ark.  (p.  147i). 

P.  A,  P. — Is  about  44  meters  back  from  right  bank  of  creek,  400  meters  above  its 
mouth,  300  meters  bEwk  from  right  bank  of  river,  and  witnessed  by  three  triangular 
blazed  trees,  as  follows:  0.5-meter  white  oak,  12.5  meters,  167°;  0.9-meter  white 
oak,  23.2  meters,  310°  30';  1.4-meter  white  oak,  10.8  meters,  358°  10'.  Azimuth, 
W*  ly  27^;  distance,  281.2  meters. 
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PKRMANKNT  REFERENCE  LINE  LSPPARD-LEPPABD'S  CAMP. 

P.  R.  P. — See  descriptions,  Monroe,  La,,  to  Little  Rock,  Ark.  (p.  1471). 

P.  A,  P. — Is  about  250  meters  back  from  right  bank  of  river,  about  30  metav 
above  small  drain,  and  witnessed  by  three  triangular-blazed  trees,  as  follows:  1- 
meter  white  oak,  20.5  meters,  202°  40^;  1-meter  sweet  gum,  11  meters,  292®  20^;  0.8- 
meter  hickory,  17.5  meters,  60°  35^    Azimuth,  61**  04^  OS'";  distance,  431.9  meters. 

PERMANENT  REFERENCE  LINE  LITTLE  BAY-MOUTH   OP  LITTLE  BAY. 

P.  R,  P. — See  descriptions,  Monroe,  La.,  to  Little  Rock,  Ark.  (p.  1471). 

P.  A.  P. — Is  about  60  meters  back  from  right  bank  of  river,  about  100  meters 
below  bight  of  first  bend  below  Little  Bay,  120  meters  below  small  drain,  and  wit- 
nessed by  three  triangular  blazed  trees,  as  follows:  0.3-meter  holly,  10.5  meters, 
207°;  0.3-meter  overcup  oak,  9  meters,  268°  2y ;  0.2-meter  holly,  8.5  meters,  355**  35'. 
Azimuth,  6°  54^  24^^  distance,  767.8  meters. 

PERMANENT  REFERENCE  LINE  BEECH   HILL-BEECH   HILL. 

P.  R.  P. — See  descriptions,  Monroe,  La.,  to  Little  Rock,  Ark.  (p.  1471). 

P.  A.  P. — Is  about  200  meters  below  where  hills  meet  river  biuik,  at  foot  of  hills, 
75  meters  below  bight  of  bend,  22  meters  back  from  right  bank  of  river,  and  wit- 
nessed by  three  triangular  blazed  trees,  as  follows:  0.3-meter  sweet  ^xma,  3  meters, 
272°  ly;  0.3-meter  sycamore,  4.5  meters,  30°  10^;  0.3-meter  maple,  9  meters,  Sengs'. 
Azimuth,  312°  57'  58^';  distance,  373.7  meters. 

PERMANENT  REFERENCE  LINE  WALNUT  HILL-WALNUT  HILL. 

P.  R.  P.— See  descriptions,  Monroe,  La,,  to  Little  Rock,  Ark.  (p.  1471).  Latitude, 
33°  27'  16'';  longitude,  92°  45'  23". 

P.  A,  P. — Is  about  800  meters  below  Spoon  Camp  Shoals,  13  meters  back  from 
right  bank  of  river,  125  meters  south  of  large  drain,  and  witnessed  by  three  trian- 
gular blazed  trees,  as  follows:  0.4-meter  holly,  14.3  meters,  48°  lO';  0.7  meter  sweet 
eum,  18 meters,  134°  50';  0.3-meterelm,  18.7meters,  175°  30'.  Azimuth,  171°03'59^; 
distance,  454.6  meters. 

PERMANENT  REFERENCE  LINE  FRENCHPORT-FRENCHPORT  LANDING. 

P.  R.  P.  PrenchpoTt  IL — See  descriptions,  Monroe,  La,,  to  Little  Rock,  Ark. 
(p.  1471). 

P.  A.  P. — Is  in  woods  back  of  old  field,  in  bottom,  just  below  Frenchport,  250 
meters  east  of  small  field,  300  meters  back  from  river,  and  witnessed  by  three  trian- 
gular blazed  trees,  as  follows:  0.2-meter  iron  wood,  2.5  meters,  108°  45';  0.3-meter 
pine,  7  meters,  248°  40';  0.8-meter  hickory,  4  meters,  348°  25'.  Azimuth,  276°  57'  22^; 
distance,  269.9  meters. 

PERMANENT  REFERENCE  LINE  PEDRON — PEDR0N*8  WOOD  YARD. 

P.  P.  P. — Is  about  60  meters  back  from  right  bank  of  river,  15  meters  from  left 
bank  of  deep  gully,  10  meters  from  old  railroad  track,  and  witnessed  by  three  trian- 
gular blazed  treesli  as  follows:  0.4-meter  pine,  24.9  meters,  131°  25';  0.3-meter  sweet 
gum,  22.2  meters,  236°  20';  0.7-meter  mulberry,  11.5  meters,  355°.    Elevation,  37.35. 

P.  A.  P. — Is  cross  cut  on  top  of  section  of  railroad  rail,  about  26  meters  south  of 
log  road  leading  west  into  woods,  about  27  meters  west  of  railroad,  11  meters  west 
of  old  track,  63  meters  northwest  of  cabin,  and  witnessed  by  three  triangular  blazed 
trees,  as  follows:  0.3-ineter  double  red  oak,  19.1  meters,  64°  50';  0.3-meter  red  oak, 
7.2  meters,  5°  25';  0.2-meter  pine,  31.5  meters,  284°  50'.  Azimuth,  137°  16'  49*^; 
distance,  363.4  meters. 

PERMANENT  REFERENCE  LINE  TREADAWAY — TREADAWAY  LANDING. 

P.  P.  P. — In  yard  of  residence  at  Treadaways,  1.6  kilometers  below  Camden,  near 
southwest  comer  of  brick  smokehouse  and  15  meters  west  of  residence.  Elevation, 
41.25. 

P.  A.  P. — Is  on  prolongation  of  fence  on  east  side  of  farmhouse  yard  of  Mr. 
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Thomtx)n.  Reference  points  are  ob  follows:  Point  of  suspension  of  balances  of 
figure  of  Justice  on  Camden  court-house,  121®  4(K;  0.3-meter  chinaberry,  15  meters, 
0°  42^;  northeast  corner  of  stable,  20  meters,  49°  15^;  northeast  comer  of  farmhouse, 
49  meters,  17**.    Azimuth,  93*»  42'  24^'';  distance,  505  meters. 

PERMANENT  REFERENCE   LINE  CAMDEN — CAMDEN,    ARK. 

P.  R.  P.  Camden  III. — See  dascriptions,  Monroe,  La.,  to  Little  Rock,  Ark.  (p.  1472). 
Latitude,  33*»  34'  56'';  longitude,  92°  51'  10". 
P.  A,  P. — Destroyed. 

Table  2  B. — Chain  line. — Comparison  of  observed  and  carried  azimutJis. 


Locality. 


Month  of  Black  River,  La 

Altons  Landing,  La 

Jonesville,  La 

Bayoa  Bushley,  La 

Youngs  Landing,  La 

Ck>lumbia,  La 

Terry  Place,  La 

Bayou  Lonewa.  La 

Alabama  Landing,  La 

Shiloh  Shoals,  Ark 

Belle  Point.  Ark 

Pigeon  Hill.  Ark 

Champagnolle,  Ark 

Walnut  Hill  Ark 

Camden,  Ark 


Azimuth. 


Observed. 


321 
162 
166 

23 
247 
193 
111 

93 
100 
221 
217 
263 
295 
110 
163 


05  30 
40  00 
62  39 

17  16 

18  36 
09  21 
01  29 
34  33 
30  01 

06  04 
01  06 
62  12 
43  50 
57  54 
28  53 


Carried. 


O  f  ff 

321  06  08 

152  39  34 

166  53  23 

23  16  40 

247  20  28 

193  10  52 

111  02  58 

93  36  22 

100  30  21 

221  04  15 

217  02  53 

253  51  32 

295  45  24 

110  58  31 
Initial. 


Discrep- 

ancy. 

/ 

// 

0 

38 

0 

26 

0 

44 

0 

35 

1 

52 

1 

31 

1 

29 

0 

49 

0 

20 

0 

49 

1 

47 

0 

40 

1 

34 

0 

37 

Number 
of  inter- 
mediate 
statioi^. 


33 
17 
14 
28 
28 
22 
23 
S2 
12 
82 
84 
84 
40 
83 


Table  2  C. — Chain  line. — Azimuths  and  lengths  of  permanent  reference  lines, 

[Azimuths  are  given  from  the  P.  R.  P.'s  to  the  P.  A.  P.'s,  and  each  azimuth  is  referred  to  the  meridian 
of  Its  P.  R.  P.  Each  meridional  convergence  is  that  obtaining  between  the  P.  R.  P.  of  line  immedi- 
ately preceding  and  that  of  line  standing  opposite.  Azimuths  and  lengths  determined  by  stadia  line 
are  given  to  nearest  minute  and  meter,  respectively.] 


Name  of  line. 


A489-A West  Base 

A439-A441 

Lanius 

Trisler 

Lum 

Jackson 

Beard 

Calhoun-Montgomery  (P.  A.  P. ) . 

Alton 

Plouden 

Montgomery 

Jones 

OiUespie-Jonesville  (P.  A.  P.) ... . 

Watson 

Bushley 

Catahoula 

Stafford 

Twin  Rivers 

Davis 

Young 

Cottingham 

King 

Gibson 

Wade 

Columbia 

Upper  Breston 

Sino] 


Distance 
from 

mouth  of 
Black 
River. 


mope 

lazikston 


Kilo- 
meters. 
0.0 
0.0 
6.7 
16.2 
26.0 
32.6 
41.4 
47.2 
50.6 
61.4 
71.0 
82.9 
92.9 
103.9 
114.6 
r23.7 
130.4 
138.1 
141.1 
151.2 
159.5 
168.2 
178.5 
189.4 
198.6 
213.2 
224.6 
228.7 


Azimuth. 

Length. 

o 

/ 

// 

Meters. 

>354 

49 

01 

961.2 

•321 

05 

80 

1,029.4 

290 

54 

11 

898.2 

231 

43 

43 

1,026.2 

299 

50 

526 

25 

18 

10 

607.7 

124 

37 

372 

278 

08 

40 

641.9 

24 

56 

88 

1,227.4 

269 

42 

515 

90 

10 

36 

657.8 

138 

47 

42 

588.8 

346 

62 

41 

1,400.2 

348 

17 

02 

1,17L8 

155 

43 

12 

1,087 

146 

01 

61 

501.3 

47 

40 

83 

432.5 

90 

48 

1,018 

289 

40 

48 

928.8 

311 

60 

33 

684.8 

43 

43 

26 

824 

204 

29 

07 

639.4 

285 

09 

897 

311 

23 

83 

1,430 

94 

49 

06 

l,8n.6 

227 

37 

33 

507.4 

823 

27 

11 

324 

281 

29 

466 

Meridio- 
nal con- 
vergence. 


// 


—0  49 

+0  19 

+2  08 

—2  10 

-O  13 

+1  11 

+0  16 

+2  50 

—2  48 

-0  09 

0  00 

+0  17 

-0  09 

-1-0  66 

-0  07 

-0  27 

-1  08 

-1  48 

-1  17 

-1  16 

-1  86 

+0  06 

-0  64 

-1  28 

-0  85 

-0  29 


•  By  Red  River  survey  of  1891,  reduced  from  meridian  of  A  West  Base  to  that  of  A  439. 
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Table  2  C. — CTiatn  line, — AzimiUhs  and  lengths  of  permanent  reference  marks — Cont'd. 


Name  of  line. 


Coco 

Bosco 

Logtown 

Fimiol 

Brooks 

Terry 

Monroe 

Pargoud-Monroe  (P.  A.  P.) 

Pareoud-D' Arbonne  ( P.  R.  P. )  • 

^eph 

Rock  Row 

Glendora ■. 

Parkcville-Ouachita  (P.R.  P.  )• 

Cashill 

Fishtrap 

Alabama 

Frank  Pierre 

Shiloh 

State  Line 

Lake 

Lapile 

Marie  Saline .•. 

Belle  Point 

Caney  Marie 

Eutaw 

Jacks  Island 

(Jareyville 

Pigeon  Hill 

Fletcher 

Franklin 

Bell  Field 

Ghampagnolle 

Eldorado 

Smackover 

Leppard  

Little  Bay 

Beech  Hill 

Walnut  Hill 

Frenchport 

Pedron 

Treadaway 

Camden 


Distance 

from 

Meridio- 

month of 

AjEimuth. 

Length. 

nal  con- 

Black 

▼eigenoe 

River. 

KOo- 

fnttcn. 

o 

/ 

// 

Mden. 

/      0 

239.6 

269 

45 

1,261 

-0   23 

249.2 

277 

69 

01 

888.2 

+1    87 

268.5 

211 

SO 

08 

1,015.0 

-0   36 

263.8 

266 

35 

24 

612.9 

-0    17 

275.3 

218 

44 

294 

-0   S8 

284.1 

291 

01 

19 

684.8 

+1    15 

294.5 

232 

52 

47 

966 

-0    17 

80L7 

346 

86 

58 

5.334.5 

-0   09 

801.7 

121 

40 

42 

2,546 

+1    02 

813.3 

12 

21 

03 

889.3 

+1    02 

822.4 

6 

40 

46 

466 

-0   47 

830.7 

281 

10 

88 

2,047.4 

+0   08 

388.8 

102 

83 

04 

716 

+1    4S 

846.0 

3 

56 

21 

1,128.8 

-0   06 

354.4 

203 

39 

09 

896.4 

-0   09 

860.6 

382 

17 

84 

635.7 

+0   81 

866.1 

189 

13 

55 

936.6 

+0   0« 

874.1 

6 

42 

89 

906.2 

-0   09 

380.5 

270 

02 

269 

+0   81 

388.1 

151 

41 

84 

875.2 

-1    26 

897.0 

192 

20 

59 

726.9 

-0   55 

405.5 

100 

48 

494 

+1    17 

414.9 

318 

20 

17 

605.3 

-2   14 

424.3 

204 

22 

230 

-0    13 

430.1 

53 

22 

28 

887.2 

-1    26 

445.5 

2 

59 

29 

862.2 

-^2   02 

451.3 

27 

19 

44 

448.6 

-0   40 

458.2 

186 

06 

42 

862.1 

-1    36 

466.2 

281 

01 

40 

628.6 

-1    11 

474.9 

319 

18 

46 

514.5 

-2    17 

487.1 

115 

45 

45 

666.6 

-1    06 

490.5 

158 

88 

888 

-0   41 

494.1 

184 

17 

55 

689.4 

-0   22 

601.5 

60 

13 

27 

281.2 

-1    17 

510.5 

61 

04 

03 

481.9 

-1    27 

619.2 

6 

54 

24 

767.8 

-1    08 

527.6 

312 

57 

58 

873.7 

-2   08 

534.8 

171 

03 

59 

464.6 

-0   SS 

543.4 

276 

57 

22 

269.9 

-0   69 

549.3 

187 

16 

49 

863.4 

-0   40 

5C3.8 

93 

42 

24 

605 

-1    18 

568.0 

Destroyed. 

Table  2  D. — CJiain  line. — Permanent  reference  lines  along  tributaries, 

TENSAS  RIVER. 
PERMANENT    REFERENCE    LINE    OILLBaPIE-JONESVILLE-1.5     KILOMETERS   ABOVE    TBINITT. 

See  permanent  reference  lines  along  Ouachita  River,  p.  1618. 

PERMANENT  REFERENCE   LINE  STANTON-STANTON  STATION. 

P.  R.  P. — Pipe  flange  about  75  meters  north  of  Natchez,  Red  River  and  Texas 
Railroad  track,  about  250  meters  south  of  left  bank  of  Tensas  River,  on  Athlone 
place,  and  about  40  meters  west  of  bayou  or  lake  near  platform  for  cotton  east  of 
Stanton  station.     Elevation,  23.20. 

P.  A,  P. — Is  in  comer  of  fence,  20  meters  from  left  bank  of  Tensas  River,  on  Athlone 
place,  and  410  meters  northwest  of  P.  R.  P.  Stanton.  Azimuth,  124°  56^;  distance, 
410  meters. 

PERMANENT  REFERENCE   LINE  CLAYTON-CLAYTON. 

P.  jR.  P. — See  descriptions,  Rayville  to  Concordia,  La.,  p.  1508. 

P.  A.  P. — Is  in  yard  of  cabin,  50  meters  ba(»k  from  right  bank  of  river,  10  meters 
south  from  cabin  on  fence  line,  and  25  meters  west  from  railroad  track.  Azimuth 
139*»  W  37'";  distance,  243  meters. 


*A<imuth  i8  from  first  I*.  R.  P.  named. 
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PERMANENT  BEFERENCB   LINE  TEN8A&-0.  K.  LANDING. 

P.  jR.  P, — See  descriptions,  Rayville  to  Concordia,  La.,  p.  1507. 
P.  A.  P. — Is  smoke  stack  of  gin  at  northeast  comer  of  O.  K.  place.    Azimuth,  329° 
17^;  distance, . 

PERMANENT   REFERENCE   LINE   MOUTH   OF   MA^ON-MOUTH   OF  BAYOU   MA^ON. 

P.  P.  P. — Pipe  flange  in  front  of  cabin  on  Johnson  place,  45  meters  southwest 
from  the  junction  of  &you  Mayon  with  Tensas  River;  6  meters  back  from  right  top 
bank  of  Bayou  Ma^on,  and  witnessed  by  two  triangular-blazed  trees,  as  follows: 
0.18-meter  black  locust,  9  meters,  112°  30^;  0.30-meter  hackberry,  6  meters,  35°  20^. 

P.  A.  P. — Is  on  edge  of  left  top  bank  of  Tensas  River,  opposite  mouth  of  Bayou 
Ma^on,  and  witnessed  by  two  tnangular-blazed  bitter  pecan  trees.  Azimuth,  269° 
4r  42''-';  distance,  878  meters. 

PERMANENT  REFERENCE   LINE   KINGS  CAMP-EINOS  CAMP. 

"P.  P.  P. — Head  of  6-penny  nail  in  root  of  a  0.3-meter  elm,  on  left  top  bank  of 
Tensas  River  at  Kings  old  stave  camp.    Tree  has  three  blazes. 

P.  A.  P. — Is  head  of  6-penny  wire  nail  in  center  blaze  of  three  blazes  on  0.4-meter 
white  oak.    Azimuth,  251°  23^ 

PERMANENT  REFERENCE   LINE   NEW   LIGHT-NEW   LIGHT. 

P.  R.  P. — Head  of  6-penny  nail  in  root  of  a  0.7-meter  white  oak  on  north  side  of 
road  leading  to  New  Light.    Tree  has  three  blazes. 

P.  A,  P. — Is  extreme  top,  at  northwest  corner,  of  brick  chimney  to  gin  on  Pecan 
place,  owned  by  John  Lynch.     Azimuth,  303°  26^. 

PERMANENT   RErFERENCE   LINE   DALLAS-DALLAS. 

P.  R,  P. — Same  as  P.  B.  M.  9.     See  descriptions,  Delta  to  Coushatta,  La.  (p.l491). 

P.  A,  P.— Is  a  railroad  bench  mark,  a  -h  cut  in  end  of  rail  sunk  vertically  in  ground 
on  south  side  of  track  and  opposite  station  at  Dallas.  Azimuth,  95°  43^;  distance, 
322  meters. 

BAYOU  MACON. 
PERMANENT  REFERENCE   LINE   MOUTH   OF  BAYOU   MA^N-MOUTH   OF   BAYOU  MAgON. 

See  permanent  reference  lines  along  Tensas  River,  above,  on  this  page. 

PERMANENT  REFERENCE   LINE  CUT-OFF-MOUTH   OF  CUT-OFF  BAYOU. 

P.  P.  P. — Pipe  flange  on  knoll  west  of  warehouse  at  Tnouth  of  Cut-off  Bayou; 
under  and  west  of  0.15-meter  pin  oak,  12  meters  northwest  of  northwest  comer  of 
warehouse,  40  meters  west  of  right  bank  of  Bayou  Magon,  50  meters  north  of  left 
bank  of  Cut-off  Bayou,  and  20  meters  east  of  fence.    Elevation,  27.04. 

P.  A.  P. — Is  pipe  flange  about  50  meters  back  from  left  top  second  bank,  and  3 
meters  back  from  main  bank,  opposite  Cut-off  Landing,  and  is  witnessed  by  four 
triangular-blazed  trees,  as  follows:  0.8-meter  sweet  gum,  north  10.2  meters;  0.8-meter 
sweet  gum,  east  11.6  meters;  0.8-meter  sweet  gum,  south  13.7  meters,  and  0.4-meter 
pin  oak,  west  7.9  meters.    Azimuth,  273°  25""  07"^^;  distance,  224  meters. 

PERMANENT  REFERENCE   LINE  OSBORNE-OSBORNE   LANDING. 

P.  P.  P. — See  descriptions,  Gilbert  to  New  Light,  La.,  fp.  1512). 

P.  A.  P. — Is  pipe  flange,  about  12  meters  south  of  right  top  bank  of  bayou,  320 
meters  east  of  residence  of  W.  R.  Osborne,  1  meter  south  of  fence,  and  about  60 
meters  east  of  where  fence  goes  to  river  bank.  Azimuth,  255°  40^  59^-^;  distance,  304 
meters. 

PERKLANENT  REFERENCE   LINE  NEWCOMER-fUNRISE   LANDING. 

P.  R,  P. — See  descriptions,  Delhi  to  Tensas  River,  La.,  via  Warsaw  Landing  and 
Bayou  Magon  (p.  1505). 

P.  A.  P. — Is  pipe  flange  on  inner  slope  of  levee,  opposite  Sunrise  Landing,  about 
15  meters  bock  from  left  top  bank  of  bayou  and  225  meters  north  of  gin  on  India 
place.    Azimuth,  266''  22f  W^\  distance,  269  meters. 
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PERMANENT   REFERENCE   LINE   DELHI-NEAR   DELHI. 

P.  R.  P. — One  and  one-half  inch  galvanized-iron  pipe,  flush  with  surface,  with- 
out cap  or  flange,  on  top  of  railway  embankment,  2.30  meters  south  of  center  of 
track,  3.95  meters  west-northwest  of  "stop"  post  at  west  end  of  trestle  approach 
over  Bayou  Ma^on. 

P.  A.  P. — One  and  one-half  inch  pipe  without  cap  or  flange,  in  northeast  comer  of 
garden  attached  to  yard  around  house  of  Samuel  Matthews  (colored);  about  17 
meters  northeast  of  northeast  comer  of  cabin,  20  meters  south  of  railroad  track,  410 
meters  east  of  station  platform,  0.65  meter  south  of  north  fence  of  garden,  and  1.13 
meters  west  of  east  fence.    Azimuth,  94°  2b^  \1^^\  distance, . 

PERMANENT   REFERENCE   LINE   EPPS-EPPS   FERRY. 

P.  R.  P. — One  and  one-half  inch  ^  pipe,  flush  with  groimd,  on  river  side  of  slope 
of  levee,  in  line  with  downstream  side  of  store  at  Epps  Ferry,  and  13  meters  frwn 
west  corner. 

P.  A,  P. — Steam  pipe  about  center  of  gin  on  Mayburn  place,  right  bank  of  bayoo, 
at  Epps  Ferry,  and  40  meters  south  of  road.    Azimuth,  123°  37''. 

P.  A.  P.,  No.  2, — Steam  pipe  on  ein  on  Epps  place,  left  bank  of  bayou  and  about 
100  meters  south  of  ferry.    Azimutn,  48°  42^. 

PERMANENT  REFERENCE   LINE   FLOYD-NEAR  FLOYD. 

P.  R.  P. — One  and  one-half  inch  gas  pipe  with  sleeve  at  upper  end,  about  400 
meters  below  Floyd,  on  Mrs.  Emma  White  s  place,  150  meters  west  of  river  bank, 
10  meters  west  of  edge  of  hills,  about  200  meters  southeast  of  Mr.  Dorset's  house,  27 
meters  north  of  fencre,  and  44  meters  south  of  (»bin. 

P.  A,  P.— Tip  of  court-house  cupola  in  Floyd.    Azimuth,  161°  W  A4f\ 

BCEUF  RIVER. 
PERMANENT   REFERENCE   LINE  STAFFORD-STAFFORD8   POINT. 

See  permanent  reference  lines  along  Ouachita  River,  p.  1519. 

PERMANENT    REFERENCE     LINK     TWIN     RIVERS-2.3    KILOMETERS    ABOVE    ALLIGATOR 

LANDING. 

See  permanent  reference  lines  along  Ouachita  River,  p.  1519. 

PERMANENT   REFERENCE   LINE   DE  SHA-8MITH   PLACE. 

P.  R.  P. — Pipe  flange  13  meters  from  edge  of  left  bank  at  De  Sha  Landing  on  the 
Smith  place,  7  meters  on  an  azimuth  of  117°  from  deserted  cabin  at  landing,  and 
witnessed  by  two  triangular-blazed  trees,  as  follows:  0.6-meter  water  oak,  2  meters, 
59°;  0.3-meter  gum,  8.5  meters,  258°.     Elevation,  25.80. 

P.  A.  P. — Nail  in  root  of  a  0.5-meter  pignut  hickory  on  right  top  second  bank. 
Tree  has  triangular  blaze.    Azimuth,  308°  31^;  distance,  180  meters. 

PERMANENT  REFERENCE   LINE  DALY-DALY   LANDING. 

P.  R.  P. — Pipe  flange,  21  meters  from  left  bank.  Northeast  comer  of  warehouse 
at  landing  is  17  meters,  90°  20';  1.4  meters- water  oak  with  triangular  blaze  and  letters 
**  U  S ''  is  4  meters,  70°.     Elevation,  26.39. 

P.  A,  P. — Nail  in  root  of  0.4-meter  triangular-blazed  pin  oak.  Azimuth,  105°  15^; 
distance,  94  meters. 

PERMANENT  REFERENCE   LINE  LONG  REACH. 

P.  R.  P. — ^Pipe  flange  on  concave  side  of  bend,  10  meters  from  edge  of  right  top 
bank,  about  100  meters  above  bight  of  bend,  and  witnessed  by  three  trianeular- 
blazed  trees,  as  follows:  0.1-meter  pecan,  2  meters,  248°;  0.1-meter  pignut  hickory, 
5  meters,  310°;  0.6-meter  overcup  oak,  12  meters,  37°.    Elevation,  19.64. 

P.  A,  P. — ^Nail  in  root  of  a  0.1-meter  triangular-blazed  pignut  hickory,  3  meters 
from  right  top  bank  and  about  100  meters  l)elow  bight  of  bend.  AzimuUi,  209°  51^ 
difltance,  274  metexs. 
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PERMANENT  REFERENCE   LINE   WHITE  OAK-WHITE  OAK   LANDING. 

P.  R.  P. — Pipe-flange  on  top  of  ridge  at  White  Oak  Landing,  48  meters  east  of 
landing,  18  meters  from  edge  of  bank,  and  witnessed  by  three  triangular-blazed 
trees,  as  follows:  0.4-meter  sw^eet  gum,  5  meters,  317°  'SiV;  0.3-meter  white  oak, 
5.5  meters,  298**;  0.3  meter  elm,  1.5  meters,  128°.     Elevation,  24.35. 

P.  A.  P. — Nail  in  root  of  a  0.6-meter  pin  oak,  8  meters  from  edge  of  left  top  bank 
and  237  meters  above  White  Oak  Lanaing.  Tree  has  letters  **U  S'*  blazed  on  it. 
Azimuth,  232°  20^;  distance,  210  meters. 

m 

PERMANENT  REFERENCE   LINE  THREE   RIVERS-THREE   RIVERS   FERRY. 

P.  P.  P. — See  descriptions,  Archibald  to  Bellevue  andThreeRivers,  La.  (p.  1511). 

P.  A,  P. — Nail  in  root  of  a  0.4-meter  water  oak,  about  45  meters  north  of 
Winsboro-Columbia  road  and  133  meters  west  from  right  bank  of  river.  Azimuth, 
75®  04^;  distance,  108  meters. 

PERMANENT   REFERENCE   LINE  JOES  BAYOU-JOES  BAYOU. 

P.  P.  P. — Pipe  flange  11  meters  back  from  right  top  bank  of  river,  400  meters 
above  head  of  Joes  Bayou,  and  witnessed  by  three  tnangular-blazed  trees,  aa  fol- 
lows: 0.4^-meter-  post  oak,  4  meters,  273°;  0.2-meter  post  oak,  11  meters,  6°  30^; 
0^3-meter  post  oak,  11  meters,  184°.     Elevation,  21.88. 

P.  A.  P. — Nail  in  root  of  a  0.4-meter  red  oak  4  meters  from  edge  of  right  top  bank. 
Azimuth,-203°  34^;  distance,  442  meters. 

PERMANENT  REFERENCE   LINE   GUM   POIN'T-GUM   POINT   LANDING. 

P.  P.  P.^Pipe  flange  7  meters  back  from  left  top  bank  of  river  5  meters  from  Lid- 
dieville  road  and  10  meters  north  from  north  comer  of  warehouse  at  landing. 
Elevation,  24.57. 

P.  A,  P. — Nail  in  root  of  a  triangular  blazed  tree  14  meters  from  left  top  bank  of 
river  and  about  same  distance  west  of  road  to  Liddieville.  Azimuth,  221°  03'';  dis- 
tance, 260  meters. 

PERMANENT  REFERENCE  LINES  OMEGA   AND   WILDERNESS-BIG   CREEK. 

P.  P.  P.  Omega, — Nail  in  root  of  tree.     Elevation,  21.64. 

P.  A,  P.  Omega, — Nail  in  root  of  0.7-meter  red  oak  27  meters  from  left  top  bank. 
P.  A,  P.  WUaemess. — Nail  in  root  of  0.2-meter  overcup  oak,  13  meters  from  left 
top  biuik. 
P.  R.  P.  Omega  to  P.  A.  P.  Omega,  217°  49^;  distance,  117  meters. 
P.  R.  P.  Omega  to  P.  A.  P.  Wilderness,  206°  54^;  distance,  139  meters. 
P.  A.  P.  Omega  to  P.  A.  P.  Wilderness,  163°  31^;  distance,  32  meters. 

PERMANENT  REFERENCE    LINE  OVERFLOW-BIG   CREEK. 

P.  P.  P. — Pipe  flange  on  point  opposite  mouth  of  Big  Creek,  8  meters  from  edge 
of  point,  6  meters  from  bank  of  chute,  and  6  meters  from  Boeuf  River.  Elevation, 
22.74. 

P.  A.  P. — Nail  in  root  of  a  0.4-meter  oak  on  left  top  bank  of  river.  Azimuth, 
35®  43';  distance,  294  meters. 

PERMANENT  REFERENCE   LINE   MUDDY   BAYOU-MUDDY   BAYOU. 

P.  P.  P. — Pipe  flange  on  left  top  bank  of  Muddy  Bayou  and  Boeuf  River,  and 
witnessed  by  tnree  triangular-blazed  trees  as  follows:  0.2-meter  overcup  oak,  3.4 
meters,  114°;  0.25-meter  overcup  oak,  2.7  meters,  227°;  0.3-meter  overcup  oak,  4.3 
meters,  336°.     Elevation,  23.20. 

P.  A.  P. — Nail  in  root  of  a  triangular-blazed  0.8-meter  red  oak  on  left  bank  of 
Muddy  Bayou.    Azimuth,  182°  48^^;  distance,  173  meters. 

PERMANENT  REFERENCE  LINE   HEBERT-LAFOURCHE-HEBERT   PLACE. 

P.  P.  P.  Hebert  and  P.  P.  P.  Lafourche. — See  descriptions,  Archibald  to  Bellevue 
and  Three  Rivera,  La.  (p.  1510).   Azimuth,  347°  47^;  distance,  213  metera. 
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PERMANENT   REFERENCE   LINE  DUPP-DUFP  PLACE. 

P.  R.  P. — Pipe  flange  on  river  side  of  fence  in  front  of  Duff  place  (formerly  known 
as  Roberts  place),  4  meters  west  of  right  top  bank  of  river  and  56  meters  northeast 
of  J.  L.  Dufrs  cabin.     Elevation,  25.78. 

P.  A.  P, — Same  as  wye  level  bench  89.  Nail  in  root  of  l-meler  sweet  gam  on 
edge  of  right  top  bank  of  bayou,  20  meters  west  of  right  top  bank  of  river,  75  meters 
north  of  northeast  comer  of  field  of  Duff  place,  and  250  meters  north  of  cabin. 
Tree  has  triangular  blaze.  Elevation,  24.94.  Azimuth,  196''  23^;  distance,  160 
meters. 

PERMANENT  REFERENCE   LINE  WHEELER-IRVINO   PLACE. 

P.  jR.  P. — See  descriptions,  Archibald  to  Bellevue  and  Three  Rivers,  La.  (p.  1510)- 
P.  A.  P. — Wire  nail  in  root  of  a  1.2-meter  pin  oak  on  right  top  bank  of  river  on 

the  Irving  place,  380  meters  above  cabin,  and  70  meters  southeast  of  public  road. 

Azimuth,  237°  59^  07^-^;  distance,  370  meters. 

PERMANENT  REFERENCE   LINE  HARRIS-HARRIS  PLACE. 

P.  R,  P. — See  descriptions,  Archibald  to  Bellevue  and  Three  Rivers,  La.  (p.  1509). 
P.  A.  P. — Pipe  flange  in  southwest  comer  of  J.  J.  Harris's  back  yard,  and  8 
meters  from  southwest  comer  of  house.    Azimuth,  191°  22^;  distance,  669  meters. 

PERMANENT  REFERENCE   LINE  ELMORE-DOUCIER-DOUCIER  PLACE. 

P.  R.  P.  Elmore  and  P.  R,  P.  Douder. — See  descriptions,  Archibald  to  Bellevue 
and  Three  Rivers,  La.  (p.  1509).   Azimuth,  66°  16^;  distance,  532  meters. 

PERMANENT  REFERENCE  LINE   NOBLE  2-DR.  NOBLE's  PLACE. 

P.  R.  P. — See  descriptions,  Archibald  to  Bellevue  and  Three  Rivers,  La.  (p.  1509). 

P.  A,  P. — Pipe  flange  in  northeast  corner  of  pasture  of  Dr.  Noble's  place,  and  200 
meters  from  left  top  bank  of  river  where  road  comes  across  neck  from  the  Mackin- 
tosh place.    Azimuth,  298°  17  ;  distance,  169  meters. 

PERMANENT  REFERENCE   LINE   HATCH-HOLLY   GROVE  LANDING. 

P.  R.  P. — See  descriptions,  Archibald  to  Bellevue  and  Three  RfyerSyiLa.  (p.  1509). 

P.  A.  P. — Pipe  flange  in  fence  corner  of  field  back  of  residence  of  l^Vank  Hatch, 
and  100  meters  east  of  cabin  occupied  by  Charles  Williams.  Azimuth.  345°  22^\ 
distance,  241  meters. 

PERMANENT  REFERENCE   LINE  8TOKE8-«TOKE8  PLACE. 

P.  R,  P.  and  P.  A.  P. — See  descriptions,  Archibald  to  Bellevue  and  Three  Rivers, 
La.  (p.  1509).  Azimuth,  49°  43^  distance,  301  meters. 

PERMANENT   REFERENCE  LINE   ALTO-ALTO. 

P.  R.  P. — See  descriptions,  Archibald  to  Bellevue  and  Three  Rivers,  La.  (p.  1506). 

P.  A.  P. — Pipe  flange  on  south  side  of  road,  Alto  to  Archibald,  0.5  meter  from 
fence  and  about  midway  l)otwoen  two  cabins  on  John  Hemler's  place  and  900  melen 
from  left  top  bank  of  river  at  lower  part  of  Alto.  Azimuth,  272°  54^;  distance,  279 
meters. 

PERMANENT  REFERENCE   LINE  GIRARD-GIRARD. 

P.  R,  P. — Center  of  railroad  track,  opposite  and  in  line  with  east  wall  of  railroad 
depot  at  Girani. 

P.  A.  P.— Center  of  track  over  mudsill  at  west  end  of  trestle  leading  to  draw- 
bridge across  river.     Azimuth,  275°  12^;  distance,  664  meters. 

PERMANENT  REFERENCE  LINE  WHITE  IBLANI>-NEW  ORLEANS  AND  NORTHWESTERN  BRIDGE. 

P.  R.  P. — West  rail  over  mudsill  at  north  end  of  trestle  approach  to  drawbridge 
of  the  New  Orleans  and  Northwestern  Railway  across  Boeuf  River. 

P.  A,  P. — West  rail  over  mudsill  at  south  end  of  tre-tle  of  the  New  Orleans  and 
NorthweBteni  Railway  acrosB  Old  ^ver.    Azimuth,  355°  23^;  distance,  520  meten. 
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BAYOU  D'ARBONNE. 
PKBMANENT  BBFERENCE  LINE  d'aRBONNB-PARGOUD-MOUTH   OP  BAYOU  d'aRBONNE. 

See  permanent  reference  lines  along  Ouachita  River,  p.  1522. 

BAYOU  BARTHOLOMEW. 
PERMANENT  REFERENCE  LINE  OUACHITA-PARKEVILLB-OUACHITA   CITY. 

See  permanent  reference  lines  along  Ouachita  River,  p.  1523. 

PERMANENT  REFERENCE   LINE  SANDIDGE-SANDIDGE   PLACE. 

P.  R.  P. — See  descriptions,  Parkeville,  La.,  to  Greenville,  Miss.,  via  Arkansas  City, 
Ark.  (p.  1484). 

P.  A,  P. — Nail  in  root  of  an  0.8-meter  post  oak,  triangular  blazed,  2  meters  north 
of  road,  460  meters  from  right  top  bank  of  bayou  where  Ouachita  City  road  comes 
from  Bastrop  through  lane  on  Sandidge  place.  Azimuth,  88°  ll"";  distance,  435 
meters. 

PERMANENT  REFERENCE   LINE  MEYERS-MEYERS  PLACE. 

P.  R.  P.— See- descriptions,  Parkeville,  La.,  to  Greenville,  Miss.,  via  Arkansas  City, 
Ark.    (p.  1484). 

P.  A.  P. — Nail  in  root  of  a  0.5-meter  black  gum,  4  meters  from  northeast  comer  of 
lodge  and  20  meters  west  of  road.    Azimuth,  64°  11^;  distance,  300  meters. 

PKRMANENT  REFERENCE   LINE  WILLIAMS-JONES  PLACE. 

P.  R,  P. — See  descriptions,  Parkeville,  La.,  to  Greenville,  Miss.,  via  Arkansas  City, 
Ark.    (p.  1484). 

P.  A,  P. — Nail  in  root  of  triangular  blaze<i  0.3-meter  black  locust,  9  meters  west  of 
right  top  bank,  2  meters  west  of  road  and  4  meters  from  point  where  fence  crosses  it 
Azimuth,  30®  ly;  distance,  174  meters. 

PERMANENT  REFERENCE   LINE  ROSS-POINT  PLEASANT  LANDING. 

• 

P.  R.  P. — Center  of  cavity  in  gin  shaft  on  left  top  bank,  4  meters  west  of  road  from 
Ouachita  City  to  Bastrop.    Witnessed  as  follows:  Northwest  comer  of  stable  on  Ross 

Slace,  16  meters,  300°;  northwest  comer  of  residence  on  Ross  place,  83  meters,  223°. 
[onoment  marks  line  of  Speaker  and  Ross  places,  also  Point  Pleasant  LAndine. 
P.  A.  P. — Nail  in  root  of  a  1 -meter  svcamore,  at  edge  of  Ouachita  City  and  Bas- 
trop road,  and  60  meters  from  end  of  lane  where  said  road  passes  through  Ross 
plaice.    Azimuth,  ld9°  30^;  distance,  220  meters. 

PKBMANSNT  REFERENCE   LINE  ANDERSON-ANDERSONS  FORD. 

P.  R.  P. — See  descriptions,  Parkerville,  La.,  to  Geeenville,  Miss.,  via  Arkansas 
City,  Ark.  (p.  1484). 

P.  A,  P. — Nail  in  root  of  triangular  blazed  1.2-meter  red  oak,  4  meters,  on  river 
side,  from  right  top  bank,  and  50  meters  north  of  cabin  on  Jones  place.  Azimuth, 
153«  57',  distance,  151  meters. 

PRRMANKNT  REFERENCE  LINE  BONNER-BONNER  PLACE. 

P.  R,  P. — See  descriptions,  Parkeville,  La.,  to  Greenville,  Miss.,  via  Arkansas 
City,  Ark.  (p.  1484). 

P.  A.  P. — Nail  m  root  of  a  triangular  blazed  1.2-meter  red  oak,  32  meters  from 
edge  of  riffht  top  bank,  25  meters  from  center  of  road,  and  12  meters  from  cabin  on 
Bonner  puice.    Azimuth,  103°  47^;  distance,  133  meters. 

• 

PERMANENT  REFERENCE   LINE  ROUND  TURNS-B0NNBR8   FERRY. 

P.  R,  P. — Pipe  flange  on  right  top  bank  of  bayou,  6  meters  from  center  of  road 
where  it  turns  down  to  Bonners  Ferry,  at  beginning  of  Malloy  bend  and  end  of  the 
series  of  bends  called  "The  Round  Turns,'*  35  meters,  259°  40^  from  cabin  of  Jim 
Williams  on  the  Bonner  place  and  in  comer  of  wire  fence  to  field,  and  10  meters  from 
com  crib.    Elevation,  35.00. 
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P,  A,  P. — Pipe  flange,  12  meters  from  edge  of  right  top  bank  of  bayou,  1  meter 
inside  of  fence  around  field  on  Bonner  place,  and  60  meters  southeast  of  cabin.  Azi- 
muth, 215°  28^;  distance,  711  meters. 

PERMANENT  REFERENCE   LINE   DAVIS  2-WARD8   PLACE. 

P.  R.  P, — See  descriptions,  Parke ville.  La.,  to  Greenville,  Miss.,  via  Arkansas  City, 
Ark.  (p.  1485). 

P.  A.  P. — Pipe  flange,  about  20  meters  from  right  top  bank  of  bayou,  near  lower 
end  of  strip  of  woods  between  J.  S.  Bussey  and  K.  H.  Ward  places.  Ajsimuth,  67° 
41'';  distance,  307  meters. 

PERMANENT  REFERENCE  LINE  WARD-WARDS  FERRY. 

P.  R.  P. — See  descriptions,  Parkeville,  La.,  to  Greenville,  Miss.,  via  Arkansas Gty, 
Ark.  (p.  1485). 

P.  A.  P. — Nail  in  root  of  a  triangular  blazed  0.5-meter  sweet  gum,  on  edge  of  right 
top  bank,  2J  meters  from  center  of  road  and  6  meters  from  fence  around  field  of 
H.  H.  Hope.     Azimuth,  115°  SS^;  distance,  194  meters. 

PERMANENT  REFERENCE   LINE  WELLS-WELLS  PLACE. 

P.  R.  P. — See  descriptions,  Parkeville,  La.,  to  Greenville,  Miss.,  via  Arkansas  City, 
Ark.  (p.  1485). 

P.  A.  P. — Nail  in  root  of  a  trianeular-blazed  0.5-meter  sweet  gum,  19  meters  from 
left  top  bank  of  bayou  where  road  leaves  bayou  to  cross  the  point,  5  meters  from 
center  of  road,  and  30  meters  from  west  end  of  Mrs.  T.  O.  Level's  field.  Azimuth, 
274°  02^;  distance,  223  meters. 

PERMANENT   REFERENCE   LINE   MOUNDS- MOUNDS   LANDING. 

P.  R.  P. — See  descriptions,  Parkeville,  La.,  to  Greenville,  Miss.,  via  Arkansas  City, 
Ark.  (p.  1485). 

P.  A.  P. — Nail  in  root  of  a  triangular-blazed  0.3-.meter  post  oak,  20  meters  from 
fence  around  pasture,  35  meters  south  of  end  of  hills,  and  30  meters  south  of  road. 
Azimuth,  15°;  distance,  209  meters. 

PERMANENT  REFERENCE   LINE   LINDGROVE-LINDGROVE   LANDING. 


P.  R.  P. — See  descriptions,  Parkeville,  La.,  to  Greenville,  Miss.,  via  Arkansaa  City, 
Ark.  (p.  1485). 

P.  A.  P. — Nail  in  root  of  triangular-blazed  1.2-meter  cow  oak,  5  meters  from 
center  of  lane,  where  Bonita  road  passes  through  Fluff  plac*e,  and  opposite  to  and  75 
meters  from  north  end  of  Huff  residence.    Azimuth,  266°  W;  distance,  209  meters. 


PERMANENT  REFERENCE   LINE  SHADY  GROVE-HUFF   PLACE. 

P.  R.  P. — Pipe  flange  in  corner  of  fence  on  south  side  of  road  to  Jones,  where  road 
enters  lane  after  leaving  bayou,  5  meters  from  center  of  road,  227  meters  from  left 
top  bank  of  bayou,  and  170  meters  from  cabin  occupied  by  Wiley  Jackson  (colored) 
on  the  Huff  place.    Elevation,  37.48. 

P.  A.  P. — Nail  in  root  of  trianj^lar-blazed  1-meter  white  oak,  73  meters  from  left 
top  bank.    Azimuth,  148°  46'';  distance,  154  meters. 

PERMANENT  REFERENCE   LINE  HORSESHOE-HUGHES  FORD. 

P.  R.  P. — Pipe  flange  29  meters  from  left  top  banK  of  bayou,  15  meters  from  left  top 
bank  of  lower  arm  of  Horseshoe  Lake,  in  outside  comer  of  fence  alx)ut  field  on  Ivey 
place,  and  4  meters  from  center  of  road  at  angle  where  road  leaves  bayou  and  goes 
up  lake.     Elevation,  38.89. 

P.  A,  P.— Nail  in  root  of  triangular-blazed  0.4-meter  water  oak,  about  60  meters 
north  from  cabin  on  the  ivey  place,  occupied  by  Jim  Curtis  (colored),  about  75 
meters  west  from  bank  oi  Horseshoe  Lake,  and  75  meters  west  from  northeast  comer 
of  ivey  field.    Elevation,  38.84;  azimuth,  108°  50^,  distance,  61  meters. 
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PERMANENT  RBFBRBNCE  LINE  LOUISIANA-ARKANSAS-LOUISIANA  AND  ARKANSAS  STATE  LINE. 

P.  R.  P. — See  descriptions,  Parkeville,  La.,  to  Greenville,  Miss.,  via  Arkansas 
City,  Ark.    (p.  1486). 

P.  A.  P. — Nail  in  root  of  tree  on  east  bank  of  bayou,  about  500  meters  south  of 
State  line  (measured  alon^  road),  and  about  100  meters  northwest  of  Houston,  Cen- 
tral Arkansas  and  Northern  Railwaj^,  at^  point  50  meters  southwest  of  first  dirt  road 
croselDg  track  below  State  line.    Azimuth,  117°  20^;  distance,  123  meters. 

PERMANENT  REFERENCE  LINE  NOBLE   1-NOBLE   PLACE. 

P.  R,  P. — See  descriptions,  Parkeville,  La.,  to  Greenville,  Miss.,  via  Arkansas 
City,  Ark.    (p.  1486). 

P.  A.  P. — Nail  in  root  of  triangular-blazed  0.5-meter  sycamore,  about  20  meters 
east  of  edge  o*  left  top  bank  of  bayou,  and  about  75  meters  west  of  railroad.  Eleva- 
tion, 40.98;  azimuth,  31°  37'';  distance,  201  meters. 

PERMANENT  REFERENCE   LINE   MORRIS-MORRIS  PLACE. 

P.  P.  P. — Pipe  flange  3  meters  west  of  left  top  Imnk  of  bayou,  2  meters  east  of  road, 
in  outside  comer  of  worm  fence  around  field  of  John  Morris,  and  about  70  meters 
northwest  of  cabin  occupied  by  Charlie  Covington  (colored),  on  the  Morris  place. 
Elevation,  42.43. 

P.  A.  P. — Nail  in  root  of  triangular- blazed  1.4-meter  pine,  about  10  meters  east  of 
edge  of  left  top  bank  of  bayou,  about  75  meters  south  of  cabin  occupied  by  Charlie 
Covington  (colored),  on  the  Morris  place,  and  about  7  meters  southeast  from  south- 
west comer  of  field.     Elevation,  42.71;  azimuth,  344°  25^^;  distance,  140  meters. 

PERMANENT  REFERENCE   LINE   m'bRIDE-m' BRIDE   PLACE. 

P.  R,  P. — ^Pipe  flange  33  meters  from  left  top  bank  of  bayou,  1  meter  inside  of 
downstream  comer  of  fence  around  field  of  Arthur  McBride,  and  4  meters  from  center 
of  Portland-Hamburg  road  at  point  of  junction  of  said  road  with  road  coming  up 
bayou.     Elevation,  44.44. 

Jr.  A.  P. — Nail  in  root  of  triangular-blazed  1.2-meter  red  oak,  6  meters  west  of 
road  and  170  meters  east  of  left  top  bank  of  bayou.  Azimuth,  158°  48-^;  distance, 
417  meters. 

PERMANENT  REFERENCE   LINE   KITRELL-ROBERT  PUGU's   PLACE. 

P.  R,  P. — ^Pipe  flange  23  meters  from  left  top  bank  of  bayou,  1  meter  inside  of 
fence,  15  meters  from  comer,  in  angle  of  road  to  Montrose,  8  meters  from  north  and 
south  leg,  18  meters  from  east  and  west  leg,  and  on  line  with  and  about  midway 
between  two  cabins,  one  inside  and  the  other  outside  of  fence.    Elevation,  44.76. 

P.  A,  P. — Nail  in  root  of  triangular-blazed  0.6-meter  cow  oak,  on  left  top  bank  of 
bayon  and  right  top  bank  of  slough.    Azimuth,  12°  17^^;  distance,  158  meters. 

PERMANENT   REFERENCE   LINE   MORRELL-MORRELL. 

P.  R.  P. — See  descriptions,  Parkeville,  La.,  to  Greenville,  Miss.,  via  Arkansas 
City,  Ark.  (p.  1487). 

P.  A,  P. — Northwest  comer  of  most  westerly  chimney  of  de]X)t  at  Morrell. 
Azimuth,  26°  52^ 

PERMANENT   REFERENCE  LINE  COX-NEAR  COX   FORD. 

P.  JR.  P. — Pipe  flange  in  southeast  corner  of  fence  around  church  and  schoolhouse 
on  lane  between  Louis  Belch ior's  and  Mrs.  Mattie  Cox's  places,  5  meters  north  of 
center  of  lane  and  5  meters  northeast  of  well  in  same  inclosure.  Church  is  known 
as  Silver  Mount  Baptist  Church.     Elevation,  46.48. 

P.  A,  P. — Nail  in  root  of  triangular-blazed  0.5-meter  black  locust,  4  meters  from 
left  top  bank  of  bayou,  80  meters  l:)elow  Cox  Ford,  and  3  meters  from  center  of  road. 
Azimuth,  57°  40^;  distance,  201  meters. 

PERMANENT  REFERENCE   LINE  COUNTY   BRIDGE-DUKE* S  PLACE. 

P.  R,  P. — Pipe  flange  on  left  top  bank  of  bayou  in  northeast  ('omer  of  fence  about 
cabin  in  field  oelonging  to  S.  A.  Duke,  15  meters  north  of  cabin,  5  meters  west  of 
center  of  road,  and  22  meters  south  of  south  end  of  county  bridge  across  bayou,  on  a 
prolongation  of  the  bridge.    Elevation,  46.82. 
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P.  A.  P. — Nail  in  root  of  triangular-blazed  0.7-meter  cow  oak  on  right  top  bank  of 
bayou,  1 1  meters  north  westof  north  end  of  (county  bridge,  20  meters  east  of  cabin  on 
place  of  8.  A.  Duke,  and  7  meters  east  of  center  of  lane  from  end  of  bridge  to  main 
Baxter  road.    Azimuth,  181°  35^;  distance,  177  meters. 

PERMANENT  REFERENCE  LINE  MOUNT  CALVABY-RICHARDSON'S  PLACE. 

P.  R.  P. — Pipe  flange  in  the  southeast  comer  of  fence  about  Mount  Calvary  Mis- 
sionary Baptist  Church  (colored),  21  meters  from  right  top  bank  of  bayou,  7  meters 
west  of  center  of  roa<i  to  Baxter.     Elevation,  48.41. 

P.  A.  P.  —Nail  in  root  of  a  triangular-blazed  0.4-meter  red  oak,  10  meters  west  of 
ri^ht  top  bank,  40  meters  above  downstream  corner  of  field  belonging  to  Nancy 
Richardson  (colored).    Azimuth,  299°  29^;  distance,  231  meters. 

PERMANENT  REFERENCE   LINE   DUKE-LEPHIEW   PLACE. 

P.  R.  P. — Pipe-flange  bench,  in  northeast  comer  of  fence  of  field  owned  by  S.  A. 
Duke,  18  meters  from  ri^ht  top  bank,  7  meters  from  center  of  road,  and  3  meters 
from  center  of  lane  dividing  places  of  S.  A.  Duke  and  Henry  Lephiew.  Elevation, 
49.63. 

P.  A.  P. — Nail  in  root  of  triangular  blazed  1.2-meter  pecan  on  right  top  bank  of 
bayou,  2  meters  from  center  of  road,  32  meters  from  cabin  on  Lephiew  place. 
Azimuth,  252°  38^;  distance,  429  meters. 

PERMANENT  REFERENCE  LINE  BAXTER-BAXTER. 

P.  R.  P. — See  descriptions,  Parkeville,  La.,  to  Greenville,  Miss.,  via  Arkansas 
City,  Ark.  (p.  1487). 

P.  A.  r. — Nail  in  root  of  triangular  blazed  0.8-meter  white  oak,  60  meters  from 
right  top  bank,  21  meters  east  of  residence  of  Charles  Duke,  and  6  meters  from 
center  of  north  and  south  road.    Azimuth,  187°  45';  distance,  98  meters. 

Saline  River, 
permanent  reference  line  marie  saline-marie  saline  landing. 
See  permanent  reference  lines  along  Ouachita  River  (p.  1524). 

Table  2  E. — Chain  line, — Comparison  of  observed  and  carried  cunmtUhs. 


Locality. 


Tenaas  Rixvr. 


Jonesville 

Clayton 

Mouth  of  Ma^n 

New  Light 

Mill  Bayou , 

Indian  Bayou 

Alligator  Bayou . 

Quebec 

Dallas 


Bayou  MoQon. 


Mouth  of  Macon.. 
Cut-off  Landing  .. 
Osbomes  Landing 
Sunrise  Landing.. 

Delhi 

Floyd 


Bcfuf  River. 


Stafford 

DalvB  Landing 

White  Oak  Landing 


Azimuth. 


Observed. 


166  52 

108  03 

269  41 

117  14 

139  36 

207  14 

157  49 

219  03 

188  05 


89 
45 
42 
03 
23 
36 
12 
00 
23 


269  41  42 
163  17  37 
255  40  59 
266  23  14 

270  35  02 
202  04  18 


>47  40  33 
208  31  08 
131  23  38 


Carried. 


166 
108 
269 
117 
139 
207 
157 
218 


53  89 

02  38 

30  24 

06  00 

33  29 

16  05 

60  57 

59  52 
Initial. 


269  45  57 
163  22  33 
255  48  29 
266  30  35 
Initial. 
202  03  15 


47  37  65 
206  28  43 
131  23  46 


I  Nnmbcr 
Discrcp-    of  inter 


ancy. 


1  00 

1  07 

11  18 

6  08 

1  54 

1  29 

1  45 

8  08 
Initial. 


4  16 
4  66 
7  30 
7  11 
Initial. 
1  OS 


2  88 
7  25 
0    06 


mediate 
statioiu. 


187 
68 

106 
62 

129 
65 

128 
51 


83 

87 

181 

185 


156 


72 
68 
25 


*  Ouachita  River  chain-line  azimuth  not  observed. 
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Table  2  E. — Chain  line. — Comparison  of  observed  and  carried  azimuths — Continued. 


Locality. 


.    B(xnf  Riva-— Continued. 


Azimuth. 


Observed.         Carried. 


Three  Rivers 216 

Joes  Bayou 240 

Gum  i»oint  Landing j    187 

Moulh  of  Big  Creek , i    145 

Marengo  Island '     89 

Irving  Place 237 

(iirod  Place 146 

136 
68 

283 


Mackintosh  Place. 
Bade  Place 
Boy  kin  place. 


Qirard l  •184 


White  Island... 
Jordan  place . . . 
Point  Jefferson. 


Bayou  Bartholomew. 


Ouachita  City 

Meyers  place 

Jones  Landing 

Bonner  Ferry 

Ward  place 

Hope  Landing 

Rawlinsons  Ferry 

Knox  Ferry 

Shady  Grove  Church — 

State  Line 

Bells  Ferry 

Barnes  place 

Morris  place 

Anthonvs  place 

Pughs  place  

Kitrells  Landing 

Noble  place 

Pniett  Ferry 

Whittington  place 

CoxFoiti 

County  Bridge 

Mount  Calvary  Church. 
Dukes  place 


176 
204 
170 


»»102 
211 
98 
217 
246 
210 
194 
173 
285 
202 
176 
178 
170 
227 
183 
184 
218 
253 
243 
173 
188 
164 
250 


43  19  I 

26  45 

47  38 

19  00 

32  26 

59  07 

57  30 

02  41 

01  30 

a5  30 

14  08 

56  26 

37  00 

22  40 


38  04 

26  52  ; 

27  44 

12  55 
61  59 
17  05 

26  03 
45  20 
03  33 
42  19 
05  01 
34  43 
55  51 
07  12 
53  35 
20  45 
47  54 
•20  40 
17  30 
23  41 

13  20 

14  56 

27  47 


o  t  It 

215  43  08 

240  28  50 

187  50  37 

145  18  -29 

89  32  14 

238  03  45 

147  02  45 

136  09  38 

68  04  08 

283  13  17 
Initial. 

176  52  20 

204  38  40 

170  20  50 


Initial. 

211  27  25 

98  27  38 

217  15  50 
246  61  21 
210  14  36 
194  25  47 
173  49  11 
2W  57  16 
202  47  48 
175  58  57 
178  34  00 
170  51  28 
227  08  30 

183  57  04 

184  26  43 

218  49  09 
253  25  54 
243  14  13 
173  19  17 
188  15  22 
161  13  49 
250  25  11 


Discrep- 
ancy. 


Number 
of  inter- 
mediate 
stations. 


6  18 
6  29 


6 
0 
4 
1 
3 
5 
1 
5 


01 
43 
23 
18 
29 
58 
15 
14 


3  17 


4 

2 
1 
2 


24 
02 
07 
36 


0  11 

2  05 

2  59 

0  31 

0  12 

4  38 

5  15 

6  57 

2  38 

7  47 
Initial. 

3  06 

1  40 
1  50 


Initial. 

0  33 

0  06 

2  36 

0  38 

2  29 
0  44 

3  51 


26 
18 
25 
30 
99 
40 
56 
46 
77 
52 


47 
68 
68 


111 
27 
40 
86 
30 
17 
45 
S3 
60 
46 
48 
66 
20 
39 
43 
29 
39 
30 
53 
48 
25 
41 


•Mean  of  two  observations. 

*> Ouachita  River  chain-line  azimuth  not  observed. 


Table  2  F. — Chain  line. — Azimuths  and  lengths  of  permanent  reference  lines  along 

tributaries. 


TENSAS  RIVER 


[Tensas  River  enters  Ouachita  River  91.6  kilometers  above  mouth  of  Black  River.] 


Name  of  line. 


G 11  lenpie-Jonesvi  1  Ic 

Stanton 

Clayton 

Tensas 

Mouth  of  Ma^n.... 

Kings  Camp 

N«'\v  Light 

Dallas 


Distance 

from 

mouth  of 

Azimuth. 

Length. 

Tcn.stts 

River. 

Kilo- 

meters. 

o 

/ 

// 

Mfierft. 

0.0 

346 

52 

41 

1,400.2 

9.4 

124 

56 

410 

43.8 

139 

16 

37 

243 

52. 5 

329 
269 

17 
41 

42 

68.7 

878 

96.8 

251 

:U)3 

95 

23 
26 
43 

106.7 

221. 8 

322 

ENG   1902- 


97 
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Table  2  F. — Cfiain  line. — AzimiUJis  an/l  hngUia  of  permanevd  reference  lines  along 

tributaries — Continu(Kl. 

BAYOU  MACON. 
[Bayou  Ma^'on  cntcn  Tensas  River  G8.7  kilometers  above  its  mouth.] 


Name  of  line. 


Mouth  of  Mftcoii  •  -  • 

Gut-off 

Osborne  

Newcomer 

Delhi 

Epps,  P.  A.  P.  No.  1 
Epps,  P.  A.  P.  No.  2 
Floyd 


Distance 
from 

mouth  of 
Bayou 
Ma^*on. 


Kilo- 
meters. 
0. 
24. 
67. 
100. 
140. 
164. 


179.5 


Azimuth.    I  Length. 


°  '  "       Mcterf. 

269  41  42               ^ 

273  25  07                224 

255  40  59  i             a(H 

266  23  14  '             269 

94  -25    17    

123  37           

48  42          ■ 

161  45    44  j 


BCEITF  RIVER. 
[Brpuf  River  enters  Ouachita  River  130.4  kilometers  above  the  mouth  of  Black  River.] 


Name  of  line. 


Distance 
from 

mouth  of 
Boeuf 
River. 


A. 
R. 


Stafford 

Twin  Rivers 

DeSha 

IMly 

l>onju:  Reach 

White  Oak 

Tlirce  Rivers 

Joes  Bavou 

Gum  Point 

Oniepi-Wilderness  (P. 
OmcKH- Wilderness  ( P. 

()incK»i 

Overflow 

Mudd v  Bayou 

Hebi'ft-Lafourche  (P.  R.  P.) 

Duff 

Wheeler 

Harris 

Elmore- Doucier  ( P.  R.  P.)  . 

Noble  "2" 

Hatch 

Stokes 

Alto 

Oirard 

White  Island 


P.'s) 
P.  to 


p.  A.  P.» 


Kilo- 
meters. 
0.0 
9.0 
16.0 
25.0 
30.3 
44.2 
552.8 
59.5 
65.9 
78.8 
73.6 
73.6 
73.9 
77.0 
86.7 
90.2 
98.0 
108.4 
115.8 
124.2 
136.0 
148.9 
162.3 
195.7 
213. 5 


Azimuth. 


47  40 

90  48 

308  81 

105  15 

209  51 

232  20 

75  04 

208  34 

221  03 

163  31 

206  51 

217  49 

36  43 

182  48 

847  47 

196  23 

237  69 

191  22 

66  16 

298  17 

345  22 

^9  43 

2?2  64 

275  12 

355  23 


n 

88 


Length. 


07 


Meiers. 
4.U5 
1,018 
IMO 
94 
274 
210 
108 
442 

aeo 

S2 
189 
U7 
294 
178 
218 
160 
870 
669 
632 
169 
241 
801 
279 
664 


BAYOU  DARBONNE. 
[Bayou  I)' Arbonne  enters  Ouachita  River  304.2  kilometers  above  the  mouth  of  Blaek  River.] 


Name  of  line. 


D' Arbonne-Pargoud . 


Distance 
fn)m     i 

mouth  of 
Bavou    I 
D'Ar-    : 
bonne. 

Kilo- 
meters. 
0.0 


Azimuth.    I  Length. 


o        f       n 
301    89    68 


Meters. 
2,546 
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Table  2  F. — Chain  line. — AzimtUlm  and  lengths  of  permanent  reference  lines  along 

tributaries — Continued 

BAYOU  BARTHOLOMEW. 
[Bayou  Bartholomew  enters  Ouachita  River  338.5  kilometers  above  the  mouth  of  Black  River.] 


Name  of  line. 


Distance 
from 

mouth  of 
Bavou 

Barthol- 
omew. 


Azimuth,    i  Length. 


Ouachita-Parkeville . 

Sandidge 

Meyenj 

Williams 

Ross 

Anderson 

Bonner 

Round  Turns 

Davis ''i" 

Ward 

Wells 

Mounds 

Lindgrove 

Shady  Grove 

Horseshoe 

La-Ark 

Noble  ••!" 

Morris 

McBride 

Kitrell 

Morrell 

Cox 

County  Bridge 

Mount  Calvary 

Duke 

Baxter 


1 

4 

3 

,1 

,5 


KUo- 

meters 

0.0  I 

24 

32 

42 

46 

48 

55. 7 

57.4 

70.8 

79.2 

89.8 

105.9 

112.9 

120.  t» 

130.1 

137.4 

165. 8 

18(5.3 

215. 4 

222. 6 

246. 1 

263.9 

271.7 

277.9 

289.4 

292.6 


282  33 

88  11 

64  11 

30  19 
199  30 
15;^  57 
103  47 
215  28 

67  41 

115  ;« 

274  02 

15  00 

266  15 

148  46 

108  50 

117  20 

31  37 
ail  -25 
158  48 

12  17 

26  52 

57  40 

181  35 

299  29 

252  ;« 

187  45 


04 


Meterf. 
716 
435 
300 
174 
220 
151 
133 
711 
307 
194 
223 
209 
.  209 
IM 
61 
123 
201 
140 
417 
158 


201 
177 
231 
429 
98 


SALINE  RIVER. 
[Saline  River  enters  OuachiUi  River  409.8  kilometers  above  the  mouth  of  Black  River.] 


Name  of  line. 

Distance 
from 

mouth  of 
Saline 
River. 

Azimuth. 

Length. 

Marie  Saline* 

h'ilfh 
vietcrs. 

O         '        // 
100    48    00 

Meters. 
494 

•Not  on  river  pn»i>er. 


^  About  4,3  kilometers  down  Ouachita  River. 
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Table  3  B. 
High-traier  marks  on  Tensas  River ^  Louisiana, 


Kilo- 
meters 

above 
mouth. 

Elevation  in  meters,  Cairo  datum. 

Locality. 

1844. 

1850. 

1858. 

1882. 

1890. 

1893. 

1894. 

1897. 

nhevv  Chase  Place 

2.5 

24.33 

Do            

3.5 

3.8 

4.3 

6.7 

H.2 

9. -2 

12. 6 

13.1 

14.2 

16.0 

16.7 

16.8 

17.1 



25.44 

• 

Do        

1 

24.39 
24.61 
24.63 

Do      

■26.48 

Do 

::::::: 

i 

Athloiie  Place**  

' 

' 

24.66 
24.66 

Do.*»    

Ellkhom  Place'' 

24.74 

Do.»>     

24.75 

Churepa  Place** 

Palmetto  Place** 

24.77 
24.74 

25. 91 

Balenna  Place*" 

24.74 
24.74 
24. 76 

Do.*» 

Do.*» 

Moreland** 

19.1 
19.8 
20.0 
21.0 
21.5 

24.88 

HaDhazard  Place'' 

24.85 

Do  *> 

24. 15 

24.64 

23.72 

26. 13 

24.84 
24.88 

Do.** 

Do  *» 

* 

24.96 

Do.»» 

22.8 

26.41 

24.78 

**"**"i*'** 

Do  *> 

26.06 

1 

Do.** 

23. 5 

28. 6 
28.8 
30.7 
30.8 
31.0 

25.12 
25.19 

24.57 

Do.*> 

26.48 

26.27 

Do.  •» 



1 

24.  G8 

Do.*> 

25.28 
26.28 
26. 29 
26.36 



Do.** 

31.1 
32.4 
:«.  2 
3:^.5 
33.7 

26.64 

1 

Do.*» 

Do.*' 

( 

Do.»> 

26.56 

Do.*> 

25.38 

Do.** 

34.2 

1 

26.70 

Rota  Quinta  Place "^ 

Do.»> 

36. 2 
36.8 
36.9 
37.4 

26.36 
25.41 
26.41 
26.42 



y//^y^c'^v.'.. 

Do.*> 

Do.** 

i 

i 

Moss  Giel  Place*' 

41.2 

1 1 

26.82 

24.99 

Do.** 

42.0 
43.0 
43.1 

, 

26.66 

Do.*" 

26.83 
26.88 

Do.»» 

Clayton 

Plassv  Place** 

43.9 
44.5 

25.62 
26.66 
25.67 
26.70 

25.17 

Do.*' 

44.8 
45.8 
46.2 
46.4 
46.5 

,      25.16 

Indian  Village  Place*'   

Do.** 

27.06 

Do.** 

25.67 

Do.*>    



27.02 

01  vmoic  Landinsr 

48.7 
50.4 

22.0 

25.28 

0.  K.  l>andinff 

26.64 

26.91 

»26.10 

25.29 

Denmark  Place 

5:^.8 
61.4 

28.47 

Kirks  Ferrv 

26.62 

Mouth  of  Bayou  Mayon 

Mound  Bu vou 

69.0 
105.1 
106.7 
119.6 
121.3 
170.8 
213. 8 
214.2 

28.26 

29.78 

28.19 
28.23 
28.60 
29.00 

New  Lisrht  Place 

27.96 

Bengal  Place 

Tensas  Bluff ". . 

28.41 

1 

28.62 

Indian  Ba vou           



31.32 

29.66 

Quebec  Place 

»'31.42 

31.58 

»>30.47 

Do 

V.,S.&P.Ry.bridge 

221.8 

»'32.49 

Uncertain.  *»  Back  from  river. 

High-water  marks  on  Liitle  Tensas  River^  Louisiana. 


Locality. 

Kilome- 
ters 
above 
mouth. 

Elevation  In  meters,  Cairo 
datum. 

1882. 

1890. 

1893. 

Indian  Villaee  Place 

1.0 
2.4 
2.5 
2.6 
3.6 
4.0 

27.06 

25.69 

Winona  Place 

25.66 

Do 

25.66 

Do 

26.63 

Tanflrlewood  Place 

27.89 

i=>.42 

26.70 

Do 

25.76 
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High-water  marks  on  Bayou  Ma(;on^  lA)umana. 


Locality. 


Hopeka  Place 

Lewis  Place 

Aochor  Ridge  Landing 

Osborne  Landing 

Delhi 


Locality. 


Hopeka  Place 

Cut-Oflf  Landing 

Anchor  Ridge  Landing 

Osborne  Landing 

Joae  Bayou 

Do 

Delhi 


Kilome- 
ters 
above 
mouth. 


2.4 

24.9 

44.9 

57.3 

140.7 


Kilome- 
ters 
above 
mouth. 


Elevation  in  meters,  Cairo  datum. 


1865.        1874.        1876.        1882 


28.49       28.11  i    27.56 


2.3 

24.2 

44.9 

57.3 

126  6 

128.4 

140.7 


1882. 

1886. 

1887. 

1888. 

1 

1  28.12 

!  28.41 

!  29.22 

29.59 
33.09 

31.17 

31.02 

28.37 

1890. 


27.72 


31.32 


Elevation  in  meters,  Cairo  datum. 
1891. 


I 


1892. 


29. 80    :«).  9:j 


1893. 


•26. 52 
26. 87 
27.  W 
28.a'> 
31.68 
31.26 
31.87 


1894. 

1895. 

1 

27.69 


24.95 


Hlgh-umter  marks  cm  Bonif  River,  Ijtmis'unia. 


Locality. 


Herbert  Place 

Do 

Brandin  Place 

Do 

Landemeau 

Byargeon  Place  . . . 
Sandiesca  Place  . . . 

Hatch  Place 

Washington  Place. 

Holden  Place 

McElroy  Place  .... 

Charlieville 

Alto 

Girard 

Jordan  Ferry 

Moimd  Landing. . . 


Locality. 


Herbert  Place. . . 
Thomason  Place 
Sandiesca  Place. 

Hatch  Place 

Charlieville 

Alto 

Girard 

Mound  Landing 
Point  Jefferson.. 


Kilo-  ! 
meters 
above 
mouth 


85.9 
86.5 
ia^8 
106.2 
116.0 
129.1 
13:^.0 
136.0  ! 
139.0  I 
145.0 
148.0 
149.5 
162.5 
195.8 
224.0 
239.1 


Elevation  in  motors,  Cairo  datum. 


1865. 


1874. 


26. 5^1 


26. 82       27. 53 


26.82 


32.25 


1884. 


1886.        1887. 


I 


27.37 
27.29 
'27.53  ! :. 

27.57  ! 

27.59  I    27.06 

27.58  I 


1888. 


27.41  I. 
27.65  . 
27.61  ;. 
27.61  . 
27.59  . 
28.  :w   . 


1889. 


I 


30. 58       'M).  h'l       27. 35 


33.70 


32.41 


26.89 


Kilome-  I 
tersabovei 


mouth,  i     1890. 


.  Elevation  in  meters,  Cairo  datum 
1892. 


1891 


86.5 
110.7 
133.0 
136.0 
149.5 
162. 5 
195.8 
239.1 
242.7 


30.67 


1893.    1894. 


27.50 


27. 16 
28.27 
30.49 
33.64 
34.57 


30. 28   26. 19 


1895. 


1897. 


24.38 


21.52  I. 


25.15 
25.18 
25.84 


•  Uncertain. 


1546   BEPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

Table  8  B. — C^ontinued. 
Uigh-water  marks  on  Bayou  D*  Arhonne^  Louisiana, 


Locality. 

Kilome- 

tersabove 

month. 

Elevation  in  meters,   Cairo 
datum. 

1867. 

1874. 

1883. 

Whites  Ferry '. 

1.7 
12.0 
19.0 
22.0 
24.0 
30.3 
35.3 
44.4 
46.7 
56.3 

29.45 

^ 

27.14 

27.41 

27.41 

27.41 

..........  

27.38 

RiiKl?!^  Bluflf 

27.39 

Joiner  Ferry 

27.39 

Do 

27.41 

Cox  Ferry 

31.47 

28.31 

Iligh-waier  marks  on  Bayou  Comic. 


Scott  Landing? 

Near  .Steina  Bluff 

Do 

Near  Harri.s  Bluff 


Locality 


Kilome- 
ters 

above     —   — 
mouth.        1874. 


Elevation   in  meters,  Cairo 
datum. 


1882. 


3.3 

4.7 

5.0 

10.6 


31.74 
31.81 


32.35 


1883. 


30.15 


Iligh-waier  marks  on  Bayou  BartholonwWy  Louisiana  and  Arkansas. 


Lo<'ality. 


Rus.sell  Place 

Little  Bayou  B(H'uf 

Old  Bonner  Ijandin^ 

Oak  Landing 

Huff  I'lace 

Pcdican  Place 

Noble  Place 

Tcbbs  Ferry 

Shearer  Ferry 

Portland-Hamburg  Ferry 

Holloway  Place 

Lloyd  Place 

Morrell  Ferry 

Baxter 


Kilome- 
ters 
above 
mouth. 

Elevation  in  meters.  Cairo  datum. 

1874. 

1S82.      '      1889. 

1892.      '      1896. 

isan. 

2.9 

30. 50 

19.6 

:V>.  03          

1 

(w).  9 

•  32. 13 

117.3 

36.30 

120.0 

3.s.:jo 



•37.13 

134.6 

35.21 

166.3 

40. 13 

201.1 

, 

41.18 

210.6 

42. 24 

215.6 

43. 42 
•43.S4 

43.88 

1 

217.9 

'>•)•)  •> 

246. 1 

•41.81 

292. 6 

48. 16 

46.98    

! 

1 

T.\BLE  8  C — lA)tr-trater  marks  on  Ouachita  and  Black  rivers,  Arkansas  and  Louisiana. 


Kilome- 
ters      -   —     — 

above 
mouth  of     ,y-. 

Black        ^^'^• 

River. 

Elevation  In  meters, 

('airo  datum. 

Locality. 

1873. 

1875. 

1876. 

1879. 

1880. 

1881. 

Trinity 

91.5 
201.0 
227. 7 
294.7 
424.3 

"  1*9  87* 

8.70 
12.41 
12.80 
16.00 
20.97 
24.21 
26.91 
28.77 

• 

Columbia 

Waverly 

Monroe 

1 

15. 79 

-15.59 

Caney  Marie  Landins^ 

El  Dorado 

494.0    

530.6  f 

1                 :                  1 

Buffalo  Flat** 

I:::::::::::::::;::::::-!-:--:::: 

Camden 

664.4 

28.64 

28.49 

28.85 

28.77 

»  Uncerl 

ain. 
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Tabib  3  C. — Lo/UHwater  marks  ow  the  Ouachita  and  Black  ricersy  Arkansas  and  Louis- 
iana— Continued. 


# 

Kilome- 
ters 
above 

mouth  of 
Black 
River. 

Elevation  in  meters,  Cairo  datum. 

tiocality. 

1882. 

1883. 

18tM. 

1885. 

1886. 

1887. 

Trinity 

91.5 

(V>lninhfiL 

201.0 
227.7 
294.7 
424.3 
494.0 
630.6 
564.4 

■ 

Waverly 

If  onroe 

15.91 

15.94 

15.93       15.96 

15.69 

Ganey  Marie  Landinir 

£1  Dorado 

1 

Buffalo  Flats 

; 

Camden 

""28.' 88 

28. 89       28. 71 

28.40 

Locality. 


Kilome- 
ters 
abf)ve 
mouth  of 
Black 
River. 


Month  of  Black  River 
Black  River  Station. . . 

Riverton 

Monroe 

Camden 

Arkadelphia 


0.0 
91.0 
207.9 
294.7 
fiM.  4 
709.0 


Elevation  in  meters,  Cairo  datum. 


1889.        1890.    I    1891. 


1H92. 


1S93.    :    1894. 


15.90  ,     15.93 


28.55 


28.55 


9.98 

10.32       15.93  j     1(5.17 

28.92  ;    28.73  I    28.92 

1 !    56.32 


8.01 

8.73 

11.13 

15.99 

28.68 


I 


7.36 

8.37 

11.41 

15.95 

28.71 


Locality. 


Month  of  Black  River. 

Beard  Landing 

Black  River  Station . . . . 
Above  Harrisonburg . . . 

Stafford 

Riverton 

Logtown 

Monroe 

Ouachita  City 

Below  Fishtrap  Shoals 
Above  Fishtrap  Shoals 
Marie  Saline  Landing. 

Jacks  Island 

Cbampagnolle  .a 

Newport 

Camden 


Kilome- 
ters 
above 

mouth  of 
Black 
River. 


0.0 
41.4 
91.0 
118.8 
130.3 
207.9 
258.8 
294.7 
338.2 
349.0 
355.3 
405.6 
446. 1 
490.5 
62().6 
564.4 


Elevation  in  meters,  ('airo  datum. 


1895. 


1896. 


1897. 


1898. 


7. 

71 

8. 

22 

11. 

22 

15. 89 
18.57 
18. 73 
19.04 
20. 21 
22. :« 
24.11 
25.82 
28. 71 


7.51 

7.71 

8.03 

8.24  ^ 

9.74 

11.01 

11.18 

15. 72 


6.90 
'7.' 76' 


9.M 

io.'s-i' 


I 


23.85 


28.61 


10.89 
is.' 66* 


2:^.  91 
25. 61 

28.58 


ii.:j8 


1S99.        1900. 


8.06 


10.92 


9.34 


15.99       15.  W) 


23.18 
"28."8;V 


11.74 
is.' 85 


28.56  I      28.79 


•  Uncertain. 

Table  3  D. — Low-tpoter  marks  on  tributaries  to  Ouachita  and  Black  rivers,  Arbmsas  and 

Louisiana. 


Distance 
oftrlbu. 
tary  from 

mouth 
of  Black 

River. 

Locality. 

Kilo- 
meters 

Elevation  in  meters, 

Cairo  datum. 

1890. 

Tribatary. 

aboN  e 
mouth; 
oftrib-;     (?) 
utary. . 

1883. 

• 

1886. 

1887. 

1888. 

1889. 

Tensas  River 

KUo- 

tneters. 

91.6 

160.8 

180.4 

804.2 

Clayton 

Delhi 

1 
43.9     12.49 

Bayou  Ma^n 

Boeuf  River 

140.7 

195.8 

30.3 

2i.  ;'i6 

22.56 

2i.48  1  'ii   8i      21   .^1    i  21   7.^ 

Girard 

1 

•22.53 

22.56     22.35    

Bayou  d' Arbonne 

19.85 
20.58 

Do 

Ruggs  Bluff... 
Near     mouth 

Bayou  Cor- 

nie. 
Scotts  Bluff  ... 

36.6    

1                 : 

Do 

62.7 
3.3 

2^.19 

BayoaOomle 

866.7 

•22.92 

1 

1        ■ 

1 
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Table  3  D.— Xoic-uk 


Distance 
tribulary 

Locality. 

KIlD- 

Elevation  In  m 

Btera.  Cairo  datum. 

Tilbutary. 

above 
moiKh 

t«ry. 
57:4 

1N91. 

— 

.«. 

.«. 

.»,. 

1S98.  1  I^. 

iS^ml^"- 

m'A 

M«»on   Liind- 

■H,M 

■i6:« 

^n™ ,  ""'■'"'"■ 

Table  4  A. — Fr/mhet^in  (huirliiln  uml  BIm-k  rinr»  ttaring  tiDc-wfUer  period. 
IGauguBl  Camden.    Graduallon!i  In  Teet  anil  lenths.    Zero,  91.37  feet  C.  D.] 


Low  Killi-r. 

Sn 

.,b. 

.,( 

ayEnbovi'i' 
nadlngs. 

ganBt! 

.Sninbff  of  tiaei.  sIkivl-  rer 
lain  gauge  read  Inge. 

BeBi>«.  1    Ends. 

fi 

n 

10 

11 

la 
10 

IS 

I 

i 

1 

iH|ao 

fl,H 

10  11 

IS 

IS  l«  ifl 

Juno-^     Nov  21     21 

Jul  J          Jan    _      C 
iKor 

18 
JO 

8 

6 

r 

! 

4 

21 

1 

3 

i 

8 

S 

i 

i 

3 

11 

2 

1 
I 

i 

i 

2 

I 

j 

''..^. 

1 

1 

IBM 

May  10     \o»    17 

1» 

il 

■JH 

s 

" 

,y 

* 

* 

1 

; 

-1 

* 

V 

18m 

■ 

1 

Jnne2l 
J   ly     S 

Jan    13 

n-    lU 

3 

2 

* 

' 

' 

= 

Avenge 

May  2S 

Dao.    a 

».s 

18.0 

12.4 

^5 

(.B 

i.O 

J.7 

1.9 

2.1 

1.0 

i.i 

!.« 

'■" 

u 

L< 

■■tr* 
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4  A. — FVaheU  in  Oaachita  and  Black  rivert  in  titiv-waUr  period — Continued. 
(Osuge  Bt  UoDiot!.    Qraduallona  !□  fet't  and  lenChs.    Zero,  61.3B  feet  C.  D.] 


Lowwiter. 

Nun,bo 

or 

reiulinKH. 

- 

ge 

Number  of 
laingBu 

rl« 

™" 

bove 
ingB. 

«r. 

Begins. 

End*.       3 

6 

6 

19 

Ai 

13 

13  'is 

.!! 

l|l-i 

8 

1 

10 

1 

7 

ii 

15 

18 

,no 

SJ 

Al«.  12 

June  28 

Jalr    7 

Sov.  16  !  86 

I 

17 

1 

M 

as 

Jon.  '^5 

Nov,  10 

■Sov.  23 
Dec.  IB 

8 
81 

m 

H 

as 
lii 

'^ 

& 

1     a    3 

1 

12 

J 

18K 

12 

10 

» 

i 

V 

1 

' 

t 

I 

1 

" 

8 

' 

1 

. 

1 

1 

1 

:l: 

■ 

Av^o 

joir  18 

Dec.  17 

(*,2 

80.7 

lfi.8 

S.S 

3.9 

2.6 

1.8   0.3 

■■•'■tt-' 

9.4 

I  a 

0.1 

D.1 

H  in  feet  nnd  IcnlhK,    Zum,  39.20  feet  C.  D.] 


Lo-wM«r. 

.s-„mU 

0. 

.!>* 

aliove  cerlHiij  giiuge 

Number  of  rires  above  cer- 
lulii  tniigc  reartlngB. 

Beglng. 

Ends. 

B    .    fi 

U       8 

10 

u 

IS 

ISJIB 

V 

' 

1 

io;ii  13 

ii 

18 

Aug.  K 

Jnly  n 
Aug-M 

S'i 

July  13 

Dei-.  21 

30 

30 
31 

i 

i 

14 

sn 
30 

,5 

6 

' 

Dec.  2fi    41 
1900, 

^ 

IB 

2,  a 

3S 

; 

1 

f 

~ 

Average. 

July  ffl 

Dec.  la  aB,i 

43.. 

.'7,« 

IS.D 

4.0 

0.4 

Y-r 

i.ft 

0,7 

0,1 

[OaDge  Bt  BlKk  Rlrer  Ulatlon. 


Ill)  tenlhx.    i^cm,  24,7 


LuwwBle,. 

NumbcT  ol  duy:'  iilHivei'i-rtiii 
reodlJi^. 

1KHUR1-    NumlHT 

rrl!p»nli.ivctT:ruiln 
ige  roudings. 

BeglDi 

Ends. 

54 

41 

a  !  s 

'i  1 

10    It    13    1.-. 

1.1     W    5  ,  fl  1  8 

lo'u   13|ia{lE 

M 

Dee,     G 
(■) 

'i    3 

r'l 

■^ 

i 

4S 
47 

J 

3 

1 

-t-l" 

Avenge-- 

Aug.  26 

Nov.  30 

ISO.) 

" 

18.  a 

...| ,..,.,.,.... 

'■• 

...|..-L.,,,... 

7U,18H 
otdnom: 


S«ptemlWrl4to22,  during  whirt 
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Table  4  A. — Fraliei»  in  (hiachita  and  Black  riveri  during  loK-^water  period — Condnned. 


Y«.t, 

ij.w».oinr         '  Number  Of  days 

%K^ 

rtain  gauge 
nfMt. 

■a 

^ngsuge   rewllngi!  pi- 

Begin.. 

Knils.    la* 

M 

31     33 

as  37 

38  |<a     12 

M 

31 

33 

35!b7 

JB 

40  ,« 

m 

S-^iH 

» 

18 

' 

1 

! 

1 

1 

eepl.   » 

^^■"rr' 

1 

1  nh  n 

"■' 

i      1 

^Gaiiec  above  the  low-walor  vtage  throughout  the  entliv  fear^ 

— ioTii  ilnyea  in  Oiuichila  and  Black  rtrere  dtirhig  higk-tiialer  period. 
Ark.    Hi(theel  water  (lt«2),.W.O  fcM  on  gnuge.    LowoM  water  (18SJ),l.Blce1  on 


lll^^h-watcr  period. 


Mar  IS. 

M«r  a, — 

Apr.  al.lS» 
Apr.  as, 

Mkr  2e,in8 

JUUB^O, 

July    t. 

Hay  23,1901 
Ineomplete. 


L<»weRt  watcr^  below  ] 


Nov 

W 

l»w 

■^1 

July     8.IS«e 

m 

July   19. 

IS 

* 

D,^. 

ifi 

inmmplete. 

i 
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Tabls4B. — LowitagttmOnachitaiaid  Blnckncfntliiriagkigh  imler  jn'rind — Continued. 
[Gaoge  at  Hlvenoa.  La.    Higbml  watvr  (IHKi).  fAA  lixt  nn  suUKe.    Ixnvwt  walcr  (1S97),  O.ii  (out  on 


HiEh-»-«Hr  piTii«1. 

BclfiB 

9-foot 

Dec.  aa    Jul>-  K.-\m 
■  an.   IS    Aug.  _HK,^ • 

DajT.. 

TidGH. 

S 

Nov.  30    July  lU.lHy? 
>cr.  W     Aug.    4  JWH 
M.     -i    July  Ti.l'm 

>M.  IB  1  Inarnipli-lo. 

■~-"l""'"     1   " 

[Oauge  at  Black  River  Slalion.  La.    Ulgheal  water  (1NK2),  M.4  fi'i'tongangc.    Ixiwext  waU'T  (1S»7).0.T 
Coot  on  guiifti'.] 


Year. 

High-« 

\vr  [KTii.L 

B..„..I^W»ot 

lt,.«i.i,. 

Knds. 

Day,.    Tlm«^ 

ITnl  16 

/Illy  2S,1SM 

All!!.   ^UM^N 

S?  I1:S 

ln.v,niplelp. 

0           0 

»K _ 

3              1 

«oo:::::::i!;"i^!;;:;!!;"!::::":;;;;!;;::;;;:::;;;:::;::: 

i     J 

[>,.,..     1 

AU«.  li^ 

1 

Tablr  5  A. — .Slope  obwnal 


Month  of  Big  Cr«ek 

HoDlh  nf  HiKldr  Bayou 

Above  Muddy  Biyoa 

HonUiutbavMBayou 

Ilnff  Wace 

Wtwcler  Place 

Dn 

Below  Ikeul  River  poSl-oBlce 

Bniiidin  Place \ .'. . .['.['.['.IW. 

Ulrod  Place 

Do 

TboniBMii  Place 

•Hud Maine. nipposcd  lobe  liigh-n:ali.T mark^  of  [!«U.        >•  Anthtmk'  high.w 
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Table  5  A. — Slope  observations  on  Been/  River ^  Louisiana — Continued. 


Locality 


Elmore  and  King  place 

LAnderneau 

Richland-Caldwell  Parish  line  . 
Fletcher  Place 

Do 

Do 

Elmore  and  King  place.  .\ 

Do 

Independence  Place 

Do!!!!!!!!!!!!!!!!!!!!!!!!!! 

Thomaaon  Landing 

Dr.  Noble's  place 

Below  Copeland  Landing 

Copeland  Landing 

Myer  Place 

Byargeon  Place 

Richland  Ferry 

McElroy  Place 

Walnut  Bluflf  Landing 


Kilometers'  fJ^Zlf^^ 
in  meters, 


mouth. 

Cairo 
datum. 

113.0 

24.5 

116.0 

24.6 

116.4 

24.7 

118.4 

24.9 

119.0 

24.6 

119.5 

24.8 

120.2 

24.7 

121.0 

24.6 

121.8 

25.2 

122.6 

24.7 

123.0 

24.7 

123.8 

24.7 

124.0 

24.1 

126.2 

•    24.9 

127.7 

24.6 

128.4 

24.8 

129.1 

25.0 

136.0 

26.8 

148.0 

26.9 

151.0 

27.7 

Table  5  B. — Slope  ohsenations  of  Bayou  Bartholomew^  Louisiana, 

[Ice  marks  of  February,  1899.] 


Locality. 

Kilometers 
above 
mouth. 

Elevation 

in  meters, 

Cairo 

datum. 

Bussev  Place 

70.1 

74.5 

78.2 

80.5 

82.9 

85.0 

91.6 

93.3 

94.4 

95.9 

97.8 

100.5 

100.8 

102.8 

103.7 

107.9 

108.7 

106.9 

109.3 

110.2 

111.8 

119.7 

90.3 

Ward  Place 

30.4 

Pratt  Place 

30.8 

Hone  Place 

31.2 

Mason  Place 

31.1 

Level  Place 

31.3 

Vesta  Ferrv 

31.7 

Morris  and  Herrall  Place 

81.7 
31.8 

Do 

31.9 

Do 

32.1 

Do 

32.3 

Do 

32.4 

Johnson  Place 

32.4 
32.5 

Level  Place 

32.8 

Do 

32.7 

Nonn  Place 

32.8 

Do 

32.7 

Do 

32.8 

Watt  Place 

82.9 

Huflf  Place 

88.4 

Table  6. — Permanent  gauges. 
[Gauges  on  Ouachita  and  Black  rivers,  Arkansas  and  Louisiana.] 


Locality. 


Mouth  of  Black  River 
Black  River  Station.. 

Stafford 

Riverton 

Monroe* 

Ouachita  City 

Ghampagnolle 

Camden 

Arkadelphia 


Kilome- 
ters 
above 
mouth 

of  Black 
River. 


0.0 
91.0 
130.3 
207.9 
294.7 
338.2 
490.5 
564.4 
709.0 


Authority. 


U.  S.  Engineers 

do 

do 

do 

U.  S.  Weather  Bureau. 

U.  S.  Engineers 

do 

do 

do 


Date 
estab- 
lished. 


1891 
1892 
1896 
1892 
1890 
1899 
1895 
1890 
1892 


Gradua- 
tion. 


Meters. 

Feet... 

Meters. 

Feet... 

do .. 

i  Meters, 

' do.. 

I  Feet... 
do.. 


Elevation 
of  zero 

(meters), 

Cairo 

datum. 


-0.07 

7.55 

0.00 

10.73 

15.66 

0.00 

0.70 

27.85 

55.90 


•Gauge  built  on  bridge  pier  of  varying  batter. 
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Table  6. — Permanent  gauge* — Continaed. 


Locality. 

KUome- 

\Sk 

uradua- 

43.8 

169!  e 
221.8 

:::::|::::::: 

1   im 

18M 
1H98 

*? 

0»8 

[Gauges  on  Bayou  Mnvoti.  Loulsluia.] 


Locality. 

Kilome- 

AulliorHy. 

llshed.       *'""■ 

Elevation 
dBtum. 

25.1 

U  S  El  Elnwfs 

U.S.  weather  Bureau 

[Gauges  on  Bceul  River,  LouiBiana.| 


Locality. 

Kllo- 

Authority. 

Ilehed. 

«sr- 

SiE" 

5?.S 

162:6 
186.  J 

1899 
1898 

1898 

Mej*«. 

Het«n.* 

U.S.  Weather  Bureau 

V,  Louisiana  and  Arkansa: 


Locality. 

Kilo- 
melera 

mouth. 

Authority. 

Date 
e«tab- 
llBhed 

Gradua- 

Elevation 
datum. 

26.  T 
292!  6 

1897 

■1 

'^**' 

Tablb7  A. — i>i«cAar^  obgn-Milunw  in  OuoRAtlaand  £ 


t,  Arkaniosand  Louimana. 


Locality. 

Above 

mouth  of 
Black 

Dale. 

.™. 

SffI 

DlMhatge. 

surface 

above  Cairo 

datum. 

15,08 
H.68 

h!bo 

M.IU 

ia!s9 

stage 
owwaWr 

H^c  month  of  Black 

«t.. 

Juy  as 

ffifl 

July  M7 

Sg.  mrfm. 
!9IN 

"Sr 

Ch.  mcKm. 

616 
4IH 

Mdert. 

8 

I 

48 

6.S7 

Do 

3,C& 

UNO  1902 98 
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Table  7  A. — Discharge  observcUions  in  OucLchita  and  Black  rivers,  Arkansas  and  Loui- 
siana—Contmued. 


Locally. 


Near  mouth  of  Black 

River 

Do.. 


Do 

Laniu8 

Below  Beards 


Newhopc . 
Do.... 


Jonesville 

Do.... 

Do.... 

Do.... 

Do.... 

Do.... 
Trinity  . . . 

Do.... 

Do.... 

Do.... 

Do.... 

Do.... 


Harrisonburg 

Do 

Catahoula  Shoals. 


Do. 
Do. 


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
])o. 
Do. 


Do. 
Do. 


Cott  Ingham 
Wade  Place 


Columbia. 
Do... 


Above  Columbia 
Do 

Hopewell  Place  . 
Do 

Watkins  Place... 
Do 


Above 

mouth  of 

Black 

River. 


Logtown 

Above  Toncy  Bayou. 


Kilo- 
meter*. 
0.6 
0.6 


0.6 

6.0 

40.2 


63.4 
63.4 


91.4 
91.4 
91.4 
91.4 
91.4 
91.4 
92.1 
92.1 
92.1 
92.1 
92.1 
92.1 


117.7 
117.7 
124.6 


124.4 
123.7 


123.7 
123. 7 
123. 7 
12:^.7 
1*2:^.  7 
1'23.7 
1*23.7 
123.7 
123.7 
1*23.7 
123.7 
1*23.7 
123.7 
123.7 


1*23.7 
123.7 


158.9 
189. 9 


Date. 


1893. 
Mar.  14 
Oct.    30 

1896. 
Dec.  22 
Dec.  19 
Dec.     9 

1900. 
Mar.  28 
Mar.  27 

1894. 

Nov.  20 

Nov.  21 

Nov.  23 

Nov.  24 

Nov.  26 

i  Nov.  27 

1  Nov.  20 

i  Nov.  21 

I  Nov.  22 

Nov.  24 

Nov.  26 

Nov.  27 

1896. 
Oct.    30 
Nov.  11 
Oct.    23 

1890. 
Aug.  22 
Aug.  23 

1894. 
Dec.  5 
Dec.  6 
Dec.  7 
Dec.  8 
Dec.  10 
Dec.  11 
Dec.  12 
Dec.  13 
Dec.  14 
Dec.  16 
Dec.  17 
Dec.  18 
Dec.  19 
Dec.  20 

1900. 
Mar»  23 
Mar.  24 

1896. 
Oct.    15 
Oct.      7 


Area. 


1895. 
•201.0     Dec.   28 

I      1896. 
201.0     Oct.      1 


205.0 
206.0 
231.8 
231.8 
256.0 
256.0 


260.1 
289.8 


1900. 
Mar.  20 
Mar.  21 
Mar.  14 
Mar.  15 
Mar.  9 
Mar.  10 

1895. 
Dec.  11 
Dec.     3 


Sq.  meters. 

2,279 

438 


958 

942 

1,005 


2,170 
2.188 


396 
395 
395 
395 
396 
396 
915 
911 
910 
910 
903 
901 


110 

156 

43 


168 
138 


50 
51 
51 
51 
60 
63 
66 
72 
71 
73 
79 
84 
89 
91 


1,618 
1,632 


58 
43 


495 


33 


1,349 
1,335 
1,116 
1,149 
835 
905 


297 
480 


Maximum 
mid-depth 
velocities. 


Meiers  per 
second. 
0.55 
0.29 


0.39 
0.40 
0.69 


0.63 
0.66 


0.23 
0.21 
0.20 
0.22 
0.22 
0.20 
0.06 
0.08 
O.IO 
0.12 
0.15 
0.13 


0.48 
0.64 
1.05 


•0.89 
•0.75 


1.02 
1.00 
1.05 
1.13 
1.17 
1.38 
1.33 
1.41 
1.41 
1.69 
1.95 
2.09 
2.04 
2.09 


0.68 
0.71 


0.53 
0.44 


0.87 


0.48 


0.79 
0.80 
0.91 
0.85 
0.90 
0.92 


0.66 
0.82 


Discharge. 


Cu.  meters. 

1,128 

98 


829 
844 
610 


1,069 
1,123 


67 
66 
68 
78 
68 
64 
36 
38 
67 
70 
75 
54 


47 
84 
31 


111 
109 


32 

36 

37 

39 

53 

65 

68 

74 

85 

107 

141 

181 

197 

203 


930 
991 


29 
16 


3*25 


14 


868 
845 
734 
717 
615 
976 


162 

*2«8 


Elevation 

of  water 

surface 

above  Cairo 

datum. 


Meters, 
19.06 
8.50 


11.52 
12.22 
12.48 


18.48 
18.64 


8.68 
8.68 
8.60 
8.51 
8.47 
8.46 
8.66 
8.62 
8.51 
8.61 
8.46 
8.44 


8.90 
9.40 
9.80 


11.24 
11.09 


9.82 

9.83 

9.84 

9.84 

10.10 

10.19 

10.90 

10.31 

10.  S7 

10.44 

10.61 

10.77 

10.90 

10.95 


18.39 
18.64 


10.13 
10.26 


15.15 
10.52 


19.65 
19.71 
19.70 
19.81 
20.87 
21.02 


16.42 
18.36 


Stage 

above 

low  water 

of  1896. 


Meters. 
11.52 
1.00 


3.98 
4.^ 
4.72 


10.58 
10.64 


0.56 
0.58 
0.50 
0.51 
0.47 
0.45 
0.56 
0.53 
0.52 
0.52 
0.46 
0.45 


0.67 
1.17 
0.31 


1.75 
1.60 


0.46 
0.47 
0.48 
0.48 
0.74 
0.83 
0.94 
0.95 
1.01 
1.08 
1.25 
1.41 
1.54 
1.59 


9.03 
9.18 


0.15 
0.04 


4.67 


0.04 


8.65 
8.71 
7.40 
7.51 
6.80 
6.95 


2.23 
2.81 


•Obaervations  made  with  surface  floats  and  reduced  to  mid-depth  velocity. 
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Table  7  A. — Discharge  observations  in  Ouachiia  and  Black  riverSy  Arkansas  and  Loui- 
siana— Continued. 


Locality. 


Monroe 

Do : 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Monroe 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Henry  Cooper  Place . . 
Do 

Below      Rock     Row 

Shoals 

Rock  Row  Shoals  (right 

channel) 

Rock  Row  Shoals  (left 

channel) 

Above     Rock     Row 

Shoals 

Rock  Row  Shoals 

Do 

Rock  Row  Shoals 

Do 

OoachitaCity 

Fish-trap  Shoals 

Do 

Alabama  Landing 

Mallard  Shoals 

Marie  Saline 

Do 

Ouachita  Belle  Land- 

'"go 

Eataw  Rapids 

Jacks  Island 

Do 

Do 

Do 

Romeo  Shoals 

Above  Wilmington . . . 


Above 

mouth  of 

Black 

River. 


KUo- 
metera. 
294.3 
294.3 
294.3 
294.3 
294.3 
294.3 
294.3 
294.3 
294.3 
294.3 
294.3 
294.3 
294.3 
294.3 
294.3 
294.3 
294.3 
294.3 
294.3 
294.3 
294.6 
294.6 
294.6 


2^.6 
294.6 
315.0 
315.0 


322.2 
322.5 
322.5 
324.0 


320.0 
320.0 
320.0 
320.0 


337.9 


355.0 
355.0 


860.6 
372.6 


405.8 
405.8 
414.7 

414.7 


430.7 


445.4 
445.4 
445.4 
445.4 


455.4 
470.0 


Date. 


1897. 
Mar.  28 
Mar.  29 
Mar.  30 
Mar.  31 
Apr.  1 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr.  10 
Apr.  13 
Apr.  15 
Apr.  17 
Apr.  19 
Apr.  21 
Apr.  23 
Apr.  26 
Apr.  27 
Sept.  9 
Sept.  10 
Sept.  11 

1900. 
Mar.    5 
Mar.    6 
Feb.  24 
Feb.  25 

1895. 
Nov.  18 

Nov.  16 

Nov.  16 

Nov.  16 

1900. 
Jan.     9 
Jan.   10 
Feb.  17 
Feb.  19 

1895. 
Nov.  14 

1900. 
Feb.  10 
Feb.  13 

1895. 
Nov.    2 
Oct.    26 

1900. 
Jan.   12 
Jan.  13 
Feb.    6 

Feb.     7 

1895. 
Oct.    11 

1900. 
Jan.  16 
Jan.   17 
Feb.    2 
Feb.    3 

1895. 
Oct.     2 
Sept.  25 


Area. 


Sq. 


meters. 
2,026 
2,059 
2,085 
2,102 
2,113 
2,170 
2,183 
2,199 
2,190 
2,228 
2,177 
2, 152 
2,122 
2,144 
2,110 
2,095 
2,078 
2,076 
2,064 
2,022 
51 
50 
50 


828 
854 
329 
354 


36 

18 

9 

119 


323 
344 
584 
533 


57 


ail 

508 


89 
16 


169 
173 
111 

107 


38 


409 
430 
131 
119 


29 
58 


Maximum 
mid-depth 
velocities. 


Meters  per 
secona. 
0.89 
0.93 
0.94 
0.94 
0.88 
0.87 
0.93 
0.91 
0.91 
0.84 
0.86 
0.91 
0.88 
0.82 
0.82 
0.83 
0.80 
0.80 
0.74 
0.74 
0.36 
0.39 
0.35 


0.77 
0.73 
0.66 
0.70 


0.79 
0.83 
1.20 
0.22 


0.32 
0.34 
0.70 
0.66 


0.41 


0.63 
0.91 


0.30 
0.89 


0.46 
0.48 
0.63 

0.64 


0.43 


1.01 
0.92 
0.67 
0.61 


0.65 
0.31 


Discharge. 


Cu.  meters. 
1,519 
1,592 
1,674 
1,630 
1,601 
1,649 
1,662 
1,646 
1,557 
1,541 
1,610 
1,550 
1,501 
1,497 
1,443 
1,390 
1,422 
1,352 
1,171 
1,220 
15 
16 
15 


537 
513 
176 
200 


24 
9 

10 
17 


59 

70 

323 

278 


18 


108 
296 


12 
12 


62 
71 
56 

55 


10 


317 

286 

75 

64 


12 
15 


Elevation 

of  water 

surface 

above  Cairo 

datum. 


Meters. 
26.05 
26.26 
26.39 
26.56 
26.70 
26.83 
26.91 
27.06 
27.10 
27.14 
27.17 
27.17 
27.13 
27.06 
26.97 
26.89 
26.81 
26.76 
26.65 
26.60 
15.78 
15.77 
15.76 


20.45 
20.58 
19.14 
19.28 


17.70 
n.74 
17.95 
18.06 


18.07 
18.08 
20.38 
19.98 


18.60 


20.02 
21.53 


19.14 
19.44 


21.42 
21.51 
22.20 

22.15 


21.19 


26.09 
26.06 
23.66 
23.53 


23.33 
23.56 


Stage 

above 

low  water 

of  1896. 


Meters. 
10.29 
10.50 
10.63 
10.80 
10.94 
11.07 
11.15 
11.30 
11.34 
11.38 
11.41 
11.41 
11.37 
11.30 
11.21 
11.13 
11.05 
10.99 
10.89 
10.84 
0.06 
0.05 
0.04 


4.73 
4.86 
1.94 
2.08 


0.36 
0.29 
0.29 
0.29 


0.77 
0.78 
3.08 
2.68 


0.26 


1.27 

2.78 


0.21 
0.21 


1.30 
1.39 
1.80 

1.75 


0.29 


3.91 
3.89 
1.48 
1.35 


0.41 
0.51 


1556       BBPOBT   OF   THE   OHIBF   OF   BNOINBEBB,   D.  S.   ABICT. 

i,  Arkaimis  and  Lovi- 


Hnidee  Shoals... 
Ncirpon  Ehoalfi  (right 

channel) _. 

Newport  Shoalfi  (left 


Buffalo  FlHta  .. 


Above  Walnut  HL 

Spoon  Camp  Shnela 


SI.  SO 
30.73 
M.Bl 
■J9.Z1 


'GbteTfMimt  mads  with  donble  Ba«t  (t)  Knd  redocM 

Table  7  Ti.~-Dixi:hnrgf  ohsermtione  in  (ribiiiari 


nld-depth  TClodUet. 

O'lnchila  Riftr. 


Lorallty. 

month  ol 
inbu- 
ury. 

lime. 

«■"■ 

Maximum 

Disrh 

'gt. 

ibove  Cairo 

Pl«e 

um  Fiver. 

1 

Nov.  21 

1-1 

Sq.mcten. 
■X 

o!26 
0.67 

C.i.™ 

MtUri. 
8.60 

Jlfdrri. 

Do 
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Tablb  7  B. — Ditcharge  obeervatumn  m  Iribalarieg  lo  OaackUa  Rii'tT — Continued. 


KnrnioQth 

In  Mills  BayoQ 

Below  Mllli  Bayau 

In  AUlgalor  Bayou 

Dallu 

Bai/ou  Haton. 

Near  mouth 

JoesBaj-on 

Delhi 

JJesrmoulb 

BtlowBlgCreeii"!"! 

Jn  BlgCreelt 

Above  Big  Creek 

Below      Barou      M 

In  BayoD  La  liViarcliH . 

jlbove      BafOD      Lb 

Fourcbe 

Alio 

Myrlck  bland 

V.,S.4P.R.B.  bridge. 
Do 

Mann  Place 

Bifou  Bonne  Idee 

Bai/ou  Bartholoiiiea. 

Marble  Place 

DeBlard 

Sandldfce  Place 

Willianu  Ferry 

Boones  Ford 

Bonner  Place 

Lejj  Place 

Level  Place 

Kewman  Place 

Haynca  Place..' 

CiBWicy  Place 

Hwlley  Place 

Paikdale 

Snnihlne  LaDdlnE 

WilHin  Place 

Mane  Place 

Towniend  Place 

Dake  Place 

Bucet 


Aug.  18 
Aug.  11 
AUS.  II 


39.52 
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Table  8. — DUcliarge  and  gauge  Telation. 
GAUUE  AT  CHAMPAGNOLLE. 


Dts- 

Read 

Dis- 

Read 

chatge. 

mg.' 

charge. 

fng.' 

charge. 

fng.' 

charge. 

Vabic 

Cubic 

Cubic 

Oubie 

25.4 

79 

27.2 

m 

28.8 

317 

•Gauge  readings  corrected  to  Cairo  datum. 
QAUGE  AT  MONROE. 


Beading. 

Dl^ 
charKC, 

!""!• 

clia^. 

Reading. 

charge. 

BeadI 

™-  cCS.. 

Cubic 

Cubic 

filUC 

« 

9  0 

Ill 

MO 

^ 

2.5 

W 

10  0 

S.! 

So 

6W 

S 

t    s 

«B 

1m 

1  .0 

7.0 

177 

I  .0 

IM 

_ 

LA  SHOALS. 


Read-    1      Dia-      ' 
intr.'     ■  charge. 

Read-          Dis-      1^    RtMd-          Dis-      11    Read- 
Ing."       oharge.  i|     ing.*       charge.  !l     ing.» 

Die 
charge. 

!     Cabir 
•nclcrrprr 

9.i              20 

Utten.      Mcoud.    .    ililen.      axottd.       Ueten. 
U.G              28     1       10.2              6»     ,       10.8 
9.S              36            10.4              m            11.0 
10.0              48            !0,6             lU            12.0 

CuMe 

-Sir 
i 

T  MOCTH  OF  BLACK  BIVER. 


I>is 

tharge. 

ing.- 

ing.. 

a,bif. 

Cubic 

•% 

90 

127 

\ 

15  0 

MO 

SB 

\'m 

|[;| 

k1 

IK 

779 

•Gauge  readlDgH  c< 
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Table  10. — Borings  in  Ouachita  and  Black  rivers^  Arkansas  and.Ixmisiana. 
BORING  NO.  1.— NEW  HOPE  PLACE,  LOUISIANA. 
[37.9  miles  above  mouth  of  Black  River.    Elevation  of  channel,  6.77  M.  C.  D.] 


Depth. 

Elevation. 

Character  of  material. 

Mean  Gulf 
level. 

Cairo  da- 
tum. 

Feet. 
0.00 
6.57 
9.85 

41.02 

Feet. 
1.94 

-  4.63 

-  7.91 
-39.08 

Meters. 

6.77 

4.77 

3.77 

'    -5.73 

Sandy  clay.    - 
Sand  and  lumps  of  mud. 
Dark  sand. 
Do. 

BORING  NO.IA. 


0.00 

5.05 

7.72 

Sandy  clay. 

3.93 

1.12 

6.53 

Dark  gray  sand. 

12.47 

-  7.42 

8.92 

Dark  sand  and  mud. 

14.11 

-  9.06 

8.42 

Blue  mud. 

18.21 

-13. 16 

2.17 

Mud  and  sand. 

29.53 

-24.48 

-L28 

Dark  sand. 

39.37 

-34.32 

-4.28 

Do. 

BORING  NO.  2.— STAR  VIEW  PLACE,  LOUISIAiJA. 
[42.2  miles  above  mouth  of  Black  River.    Elevation  of  channel,  6.33  M.  C.  D.] 


0.00 

6.58 

50.00 

7.87 

1.31 

-42.13 

8.58 

4.77 

-6.66 

Brown  sand  and  mud. 
Gray  sand. 
Do. 

BORING  NO.  3.--J0NES  BAYOU,  LOUISIANA. 
[51. 4  miles  above  mouth  of  Black  River.    Elevation  of  channel,  6.58  M.  C.  D.] 


0.00 

9.85 

50.01 

6.37 
-  3.48 
-43.64 

8.12 

5.12 

-7.12 

Gray  brown  sand. 
Clean  gray  sand. 
Do. 

BORING  NO.  4.— CATAHOULA  SHOALS,  LOUISIANA. 
[77.0  miles  above  mouth  of  Black  River.    Elevation  of  channel  7.88  M.  C.  D.] 


0.00 

11.06 

9.55 

Sandy  mud. 

0.99 

10.07 

9.25 

Sand,  clay,  and  gravel. 

3.28 

7.78 

8.56 

Gravel. 

15.75 

-    4.69 

4.76 

Gray  sand. 

30.35 

-  19.29 

0.30 

Blue-brown  sandy  clay. 

52.50 

-  41.44 

-  6.46 

Blue-gray  rock. 

Very  nard  blue-gray  clay  or  soft  rock. 

54.33 

-  43.27 

-  7.01 

76.18 

-  65.12 

-13.67 

Soft  blue-gray  rock. 
Blue  sandy  clay. 

86.32 

-  75.26 

-16.76 

139. 67 

-128.61 

-33.02 

Gray  rock. 

140.00 

-128.94 

-33. 12 

Blue  sandy  clay. 

158.07 

-147.01 

-38.63 

Fine  gray  sand.  From  this  sand  water  flowed 
at  rate  of  3,600  gallons  per  hour. 

197.51 

-186,45 

-50.65 

Do. 

BORING  NO.  4a. 


0.00 

10.86 

9.49 

Gray  sand  and  gravel. 
Dark  sand  and  mud. 

8.77 

7.09 

8.24 

6.25 

5.61 

7.89 

Sand,  mud,  and  gravel. 

6.56 

4.30 

7.49 

Coarse  sand. 

11.65 

-0.79 

6.94 

Stiff  blue  clay  with  small  gravel. 

14.64 

-8.78 

6.09 

Do. 
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Fable  10. — Borings  in  Ouachita  and  Black  rivers^  Arkansas  and  Louisiana — Continued. 

BORING  NO.  4b.  ' 


Depth. 

Elevation. 

Character  of  material. 

Mean  Gulf 
level. 

Cairo  da- 
tum. 

Feet. 

0.00 

5.28 

6.26 

13.15 

15.62 

28.49 

Feet. 
5.28 
0.00 

-  0.98 

-  7.87 
-10.34 
-18.21 

Meters. 
7.78 
6.18 
5.88 
3.78 
3.03 
0.63 

Gray  sand. 
Sand  and  Hhells. 
Mud  in  lumps. 
Mud  ana  sand. 
Mud  and  broken  stone. 
Do. 

BORING  NO.  5.— WAINWRIGHT  PLACE,  LOUISIANA. 
[106.6  miles  above  mouth  of  Black  River.    Elevation  of  channel  7.31  M.  C.  D.] 


0.00 

3.71 

7.81 

Yellowish  sand  and  clay. 

4.92 

-  L21 

6.81 

Yellowish  sand. 

6.56 

-  2.86 

6.31 

Sand:  small  per  cent  of  yellow-gray  clay. 

9.85 

-  6.14 

4.31 

Brown-red  mud  with  small  per  cent  of  sand. 

13.78 

-10.07 

3.11 

Red-brown  mud. 

18.06 

-14.34 

1.81 

Mud  and  clay. 

19.67 

-16.98 

L31 

Gray  sand. 

36.09 

-32.38 

-3.69 

Do. 

BORING  NO.  6.— STANFIELD  PLACE,  LOUISIANA. 
[123.3  miles  above  mouth  of  Black  River.    Elevation  of  channel  8.50  M.  C.  D.] 


0.00 

14.93 

10.73 

Yellowish  sand  and  clay. 

1.62 

13.29 

10.23 

Yellowish  sand. 

19.69 

-  4.76 

4.73 

Mud  with  gray  sand. 

22.31 

-  7.38 

3.93 

Gray  sand. 

Mud  with  dark  sand. 

26.10 

-10.17 

3.08 

41.01 

-26.08 

-  1.77 

Sand. 

43.47 

-28.54 

-  2.62 

Mud  with  sand. 

BORING  NO.  7.— COLUMBIA,  LA. 
[126.6  miles  above  mouth  of  Black  River.    Elevation  of  channel  8.48  M.  C.  D.] 


0.00 

18.47 

11.81 

Reddish-yellow  sand  and  clay. 

8.20 

10.27 

9.31 

Reddish-yellow  sand. 

9.84 

8.63 

8.81 

Gray  sand. 
Mud  with  sand. 

16.75 

2.72 

7.01 

17.39 

1.08 

6.61 

Dark-gray  sand. 

24.28 

-  6.81 

4.41 

Mud  with  small  per  cent  of  sand. 

24.61 

-  6.14 

4.31 

Gray  sand. 

Mud  with  gray  sand. 

29.08 

-10.56 

2.96 

32.81 

-13.84 

L96 

Gray  sand. 

86.68 

-18.11 

0.66 

Sand  with  small  per  cent  of  mud. 

40.68 

-22.21 

-  0.59 

Gray  sand. 
Mud  and  sand. 

50.69 

-82.12 

-  3.69 

62.49 

-34.02 

-  4.19 

Do. 

BORING   NO.  8.— ABOVE  COLUMBIA,  LA. 
[126.9  miles  above  mouth  of  Black  River.    Elevation  of  channel,  9.03  M.  C.  D.] 


0.00 

20.01 

12.28 

Brown  sand  and  clay. 

16.41 

3.60 

7.28 

Gray  sand. 

32.81 

-  12.80 

2.28 

Gray-brown  sand. 

48.23 

-  28.22 

-  2.42 

Blue-gray  sand,  with  small  per  cent  of  clay 
and  pieces  of  coal. 

73.43 

-  63.42 

-10. 10 

Blue-gray  sand,  with  some  clay  and  gravel. 
Clay,  with  small  per  cent  of  sand  and  pieces 
of  rock. 

100.03 

-  80.02 

-18.21 

113.19 

-  93.18 

-22.22 

Very  coarse  sand  and  clay. 

120.47 

-100.46 

-24.44 

Gray  sand. 

177.07 

-157.06 

-41.69 

Gray  sand,  with  small  per  cent  of  clay. 

220.14 

-200.13 

-64.82 

Do. 

1563       REPORT   OV   THE   CHIEF   OF   ENOmSEBS,   ff.   B.  ABKT. 

Table  10. — Boringx  m  fhiacliiln  ami  Blart  rii'erc,  ATkaruai  nnd  LouiMajia — Contiiiued. 

BORING  ST>.  0.— ABOVE  COLL'UBIA,  LA. 

lI-T.Smlltwabm-viDuiiIhnrBlackRKci.    Ete*  Ulun  ol  ehuuiel,  IQJU  U.  C.  I>.] 


Kk.v.tiul.. 

"""""'--"■ 

>-«.f.            FM. 

u.«)  ;       n.7« 

1-1 

Solt,  biTOj  -and  and  rani  lull  ol  ln»h. 
Unsy  Hua  wllti  bark  aiii*  wood. 

BORINU  NO.  10.— ABOVE  COLUUBIA,  LA. 
[13S.1  mild  abvvu  mouth  of  Blark  RItlt.    Elevation  of  channel.  4.Se  M.  V.  D.) 


0.00 

8.a^ 

Oraj  brown  sond  wilii  BOmo  claj. 
Cfmy  brown  sand  wLili  Mime  ulay. 

BORING  NO.  II.— SMITHLAKD,  LA. 
.2  mllo)  above  mouth  of  Blaek  Rlrer.    Elevation  ot  channel,  9.84  U,  C.  D.] 


32.  Ht 

34.  in 

415.03 


BORING  NO.  1 
[I32.I  miles  above  mout 


19  la 

1"03 

a.7s 

Cray  «Bnd  wUhmmll  per  cpnl 

-■^.a* 

Gmj-  mud  and  some  claj-. 

-LOWER  BBESTON  PLACE,  LOUISIAXA. 
of  Black  River.    Elevation  ol  cbannel,  9.1^  J 


r'(r> 

47.  S7 

Coarse  clean  gray  sand. 

BORING  NO.  IS.- UPPER  BRESTON  PLACE.  I 
»  mllca  above  mouth  ot  Black  River.    Elevalion  ol  channel.  9.34  M.  C.  D.] 


m:7h 

-■nJn 

-■i-m 

Brown  sand  and  mud. 

SffTl^mSd  wllh  Mm.-  «nd  and  pieeea 

BORINU  NO.  t3B. 


1            -4.39      SHIT  liliie  mud  « 
_l I"-"; 
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Table  10. — Borings  in  OuachiUi  and  Black  rivers^  Arkanatts  ami  lA)uisiana— Continued, 

BORING  NO.  14.— CALLS  LANDING,  LOUISIANA. 


[134.6  miles  above  mouth  of  Black  River.    Elevation  of  channel.  10.29  M.  C.  I).] 


I  Elevation. 

Depth,   f^i^^a^yuif    Cairo  da- 
level,  turn. 


Character  of  material. 


0.00 

9. 84 

31.08 

50.86 


Firt. 

16.21 

6.37 

-24.87 

-34.66 


Meter*. 
11.12 
8.12 


Brovm  sand  with  wnne  clay. 

^™i>'  sand. 

-1. 40    :  Htifi  jrray  blue  sand  and  clay. 
—4. 38      Stiff  gray  blue  sand  and  elay. 


BORIN<i  NO.  14a. 


0.00 

6.56 

39.76 

50.00 

14.40 

7.84 

-25.36 

-36.60 

10.57 

8.57 

-1.65 

-4.67 

Brown  sandy  clay. 

Gray  sand. 

StifT  Rray  blue  sand  and  clay. 

Stiff  gray  blue  sand  and  clay. 

BORING  NO.  15.— NEAR  BLANKSTON.  LA. 
[143.5  miles  above  mouth  of  Black  River.    Elevation  of  channel,  8.8  M.  C.  D.] 


Stiff  red  clay. 

Sandy  clay. 

Coarse  gray  san<I  with  small  percentage  of 

clay. 
Gray  sand. 
Black  sand  and  clay. 
Do. 


BORING  NO.  16. 
[144.6  miles  above  mouth  of  Black  River.    Elevation  of  cnannel,  10.55  M.  C.  I).] 


0.00 
27.89 
50.00 

29.26 

1.87 

-20.74 

15.10 

6.60 

-0.14 

Brown  sand  with  small  percentage  of  clay. 
Qniy  sand  with  wnie  clay. 
Stiff  cluy  with  some  sand. 


BORING  NO.  17. 


0.00 

21.26 

12.66 

16.41 

4.85 

7.66 

19.69 

l.r)7 

6.66 

43.38 

-22. 12 

-0.56 

50.00 

-28. 74 

-2.58 

Dark  gray  sand  and  clay. 

Sand  and  clay. 

Griiy  sand  and  clay. 

Stiff,  sticky  blue  clay  with  small  i>erccntage 

of  sand. 
Stiff  and  very  sticky  blue  clay. 


BORING  NO.  17a. 


0.00 
l.t^) 
13. 13 
31. 29 
42. 66 
50.00 


27. 3;^ 

14.51 

Sand  and  clay. 

25.68 

14.01 

Brown  sand. 

14.20 

10.51 

Gray  sand. 

-  6.96 

4.06 

Gray  sand  with  small  percentage  of  clay. 

-15.83 

1.51 

Gray  sand  with  larger  percentage  of  clay. 
Gray  sand  with  stilllarger  percentage  of  clay. 

-22.67 

-0.73 
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Table  Jfi. — Borings  in  Ouachita  and  Black  river Sj  Arkansas  and  Louisiana — Continued. 

BORING  NO.  18.~B0SC0,  LA. 
[166  miles  above  mouth  of  Black  River.    Elevation  of  channel,  10.97  M.  C.  D.] 


Depth. 

Elevation. 

Character  of  material. 

Mean  Golf 
level. 

Cairo  da- 
tum. 

Feet. 
0.00 
13.12 
36.09 
43.96 

Feet. 

26.13 

12.01 

-10.96 

-18.33 

Meters. 

13.84 

9.84 

2.84 

0.44 

Yellow  sand. 

Gray  sand  with  small  per  cent  of  clay. 

Mud. 

Mud  with  small  per  cent  of  sand. 

BORING  NO.  18a. 


0.00 

16.72 

10.97 

Fine  clean  sand. 

4.43 

11.29 

9.62 

Fine  gray  sand  and  mud. 

17.06 

-  1.34 

6.77 

Coarse  gray  sand  and  blue  mud  with  gravel. 

17.56 

-  1.84 

6.62 

Clean  gray  sand. 

Gray  sand  and  mud. 

Mud  with  small  per  cent  of  sand. 

23.46 

-  7.74 

3.82 

24.78 

-  9.06 

3.42 

26.10 

-  9.38 

3.32 

Mud. 

32.14 

-16.42 

1.17 

Do. 

BORING  NO.  19.— NEAR  LOGTOWN,  LA. 
[160.1  miles  above  mouth  of  Black  River.    Elevation  of  channel,  12.77  M.  C.  D.] 


0.00 

29.29 

16.11 

Brown  sand  and  trash. 

1.64 

27.66 

14.61 

Brown  sand. 

13.12 

16.17 

11.11 

Sand  and  coarse  gravel. 

Very  stiff,  sticky,  blue-black  clay. 

Very  stiff  blue-black  clay,  with  pockets  and 

23.78 

5.61 

7.86 

37.73 

-  8.44 

3.61 

to 

to 

to 

streaks  of  green  sand  and  shells,  also  many 

60.00 

-20. 71 

-  0.13 

small  pieces  of  rock,  some  as  large  as  hen 

BORING  NO.  19a. 


0.00 

1.97 

13.13 

19.69 

28.12 

34.78 
42.65 

49.22 
to 
60.00 


37.17 
35.20 
24.04 
17.48 
9.a5 

2.39 
-  6.48 

-12.06 
to 
-12.83 


17.51 
16.91 
13.51 
11.61 
8.94 

6.91 
4.61 

2.61 
to 
2.27 


Brown  sandy  clay. 

Brown  sand. 

White  sand. 

Sand  and  coarse  gravel. 

Sand  and  coarse  gravel  with  small  per  cent 

of  clay. 
Stiff,  sticky  blue-black  clay. 
Very  stiff  clay  with  pockets  and  streaks  of 

greensand  marl. 
Very  stiff  clay  with  pockets  and  streaks  of 

greensand  marl;   also  several  pieces   of 

rock  about  the  size  of  hen  egg. 


BORING  NO.  19b.— MONROE,  LA. 
[183.4  miles  above  mouth  of  Black  Blver.   Eleyatlon  of  oluumel,  14JB8  M.  a  D.] 


0.00 
30.84 
39.99 
45.63 

40.61 

9.67 

0.52 

-  6.12 

18.63 
9.13 
6.34 
4.62 

Brown  sand. 

Gray  sand  and  gravel. 

Blue-black  clay  and  sand. 

Rock. 

BORING  NO.  20. 


0.00 
17.89 
40.22 
5L38 

37.99 

20.60 

-  2.73 

-18.89 

17.76 

12.46 

5.86 

2.10 

Brown  sand. 
Gray  sand. 

Blue-black  clay  and  sand. 
Do. 
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Table  10. — Borirtgi  in  Ouaekila  and  Black  riveri,  Arkaruat  and  Loui^na — CoDtioued. 


Depth. 

Elevation. 

uaclorofmalerlal. 

net. 

-*.. 

Do. 

BORIN'G  N'O.  20b. 


W 

Yellow  nnd  nnd  mud. 

36. « 

-8.63              3 

I's 

M"5-    .     . 

43,97 

-16.18               1 

■Jb 

BOKING  NO.  Me. 


i 

31.136 

21,  M 
-i.71 

6-66 

a!  76 
6.6a 

pfSemnVanciniud. 
Blueolny. 

70.99    I 
71.68    1 


BORINU  NO.  a.— BOCK  ROW  SHOALS,  LOUISIANA. 

mllCB  above  moulh  of  Black  Rivet.    ElcvBllon  nf  channel,  !8,IS  M.  C.D.] 


Broini.BraT  ond  with  Dnsll  per  cent  or 

Very  PtIH  clay  Bnd  green-mnd  marl. 

Very  aiifl  clav  and  sreen^and  marl  with  a 

fewibel!-. 
Rock. 
Very  etlB  clny  and  greeu  fniid  marl  wllh  a 

lew  (hcllB. 
Hume  clay  with  more  green-mnci  and  pleoo 

of  rounded  rock.BliK  1  Inch. 


-107,  S8 

-112.14 
-118.46 

-iH.ei 


-26.01 
-2«.00 


,'  xliS  blue-black  clay  with  a  few  la 
I  iiiifT  dxtk-hrnirii  etay  and  sand  u 


:  cluy  with  HhcllB  and  bb 


mL-kfu1lolBhell9. 
rw'k  tullofshellg. 
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Table  10, — Boringe  in  OwKkila  and  Black  riven,  Arkartgag  and  Louieiana — Continued. 

BORING  NO.  21a. 


Deptti. 

tlev 

don. 

C.™ot.o,n,.te.a,. 

Mean  aall 
level. 

Cairo  da- 

FkL 

o.oo 

40.  S5 

ftrt. 

39.07 

-  9:« 

-as,  72 

.Hfrto-.. 
1H.09 
13.00 

3-31 

Ver)- stiff  mud  0 

with  large  per  CB 

and  sua  clay, 
soft  roc  l(. 

nl  of  clay. 

BOtUNO  NO.  2i,-L0CH  LOMOND,  LOUISIANA. 
[•X&.0  miles  above  mouth  of  Black  River.    Elevation  of  chaaDel,  ITJA  H.  C.  D.} 


Brown  -■mnd  and  mud. 

BrowD  sand  wltb  ranall  pa*  cenl  of  gravel. 

Qretn  nnd  marl  wltti  large  percent  of  clay. 


BORING  NO.  23.— ROLAND  RAFT,  ARKANSAS. 
I  nbore  mouth  of  Black  River,    Elevation  of  channel,  1E.S3U.C.D.) 


27.W  I 

UiRl  I 
-12.1)0 

-13.  (W  ' 


Brownish  eb 

Qmja^nd. 
Very  si 
Koc^. 


'■V! 


Ktid  blue  Hock  clar. 


Ornyleh  sadA. 


BORING  NO.  2 
[253.a  milea  above  noiu 


-MARIE  SALINE  LAKDIKG.  ARKANSAS. 

)f  Black  River.    Elevation  of  channel.  19.1S  M.  C.  D.] 


4./  42. «  1».12 

inle  28.1(1  14.77 

Sf/U  11.12  S.fi7 


VellowlKb«ii.d«i 
Yellowtoh  Hind. 
Ugh  I  Ktay  siind. 
Mild  and  aand. 
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Table  10. — Borings  in  Ouachita  and  Black  rivers^  Arkansaa  and  Louisiana — Continued. 

BORING  NC    25.— PERIGEETHE  SHOALS,  ARKANSAS. 
[269.7  miles  above  mouth  of  Black  River.    Elevation  of  channel,  20.14  M.  C.  D.] 


1 

Depth. 

Elevation. 

Character  of  material. 

Mean  Gulf 

Cairo  da- 

level. 

tum. 

Feet. 

Feet. 

yfeters. 

0.00 

52.26 

22.11 

Brown  sand. 

9.84 

42.42 

19.11 

Gray  sand  and  gravel. 

12.24 

40.02 

18.38 

Log. 

21.56 

30.70 

15.54 

Gray  sand. 

32.06 

20.20 

12.34 

Gray  sand  with  small  per  cent  of  clay. 

50.00 

2.26 

6.87 

Do. 

BORING  NO.  25a. 


0.00 

58.89 

24.13 

Yellowish  sand  and  clay. 

3.55 

51.34 

21.83 

Yellow  sand  and  gravel  with  very  small  per 
cent  of  clay. 

19.69 

39.20 

18.13 

Gray  sand  and  gravel  with  very  small  per 
cent  of  clay. 

50.00 

8.89 

8.89 

Do. 

BORING  No.  25b.— YERRICKS  SLOUGH,  ARKANSAS. 
[276.7  miles  above  mouth  of  Black  River.    Elevation  of  channel,  20.67  M.  C.  D.] 


0.00 

68.69 

24.07 

Yellow  sandy  clay. 

4.59 

54.10 

22.67 

Yellowish  sand. 

7.87 

50.82 

21.67 

Gray  sand. 
Broken  shells. 

12.63 

46.06 

20.22 

13.28 

45.41 

20.02 

Gray  sand,  mud,  and  broken  shells. 
Light  gray  sand. 

15.58 

43.11 

19.32 

17.22 

41.47 

18.82 

Broken  shells. 

18.53 

40.16 

18.42 

Sand  and  broken  snells. 

22.14 

36.55 

17.32 

Light  gray  sand. 
Gray  sand. 

32.80 

25.89 

14.07 

BORING  NO.  26.— JACKS  ISLAND,  ARKANSAS. 
[278.4  miles  above  mouth  of  Black  River.    Elevation  of  channel,  21.36  M.  C.  D.] 


0.00 

50.03 

21.43 

Sand.  mud.  and  leaves. 

3.28 

46.75 

20.43 

Gray  sand  with  very  small  per  cent  of  clay. 

75.62 

-25.59 

-  1.62 

Gray  sand  with  few  small  lumps  of  blue  mud. 

90.22 

-40. 19 

-  6.07 

Very  fine  white  sand  with  small  per  cent 
of  white  clay. 

97.97 

-47.94 

-  8.43 

Gray  sand. 

1(M.99 

-M.96 

-10.57 

White  sand  with  small  per  cent  of  white 
clay. 

108.27 

-58.24 

-11.57 

Gray  sand. 
White  sand. 

124.61 

-74.58 

-16.55 

i;«.94 

-82.91 

-19.09 

Gray  sand. 

135. 17 

-85.14 

-19.77 

Apparently  a  log:  wash  very  dark,  and  sub- 
stance resembles  rotten  wood. 

11.3.44 

-  93.41 

-22.29 

White  sand. 

141.38 

-  94.35 

-22.57 

White  mni\  with  small  per  cent  of  clay. 

145. 70 

-  95.67 

-22.98 

White  Hand. 

150.04 

-100.01 

-26. 13 

Bluo-gray  clay,  with  pockets  and  streaks  of 
^5and. 

201.34 

-151.31 

-39.94 

Hard,  brom  nish  rock. 

201.97 

-151.94 

-40.11 

Blue-gray  clay,  with  pockets  and  streaks  of 
sand. 
Do. 

202.59 

-152.56 

-40.26 

BORING  NO.  26a. 


0.00 
10.43 
50.00 


57.54 

47.11 

7.54 


23.  ?2      Sand  and  graveL 
20.54      Gray  sand. 
8.48  Do. 
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Table  10. — Borings  in  Ouachita  and  Black  rivers^  Arkansas  and  Louisiana — Continued. 

BORING  NO.  26b. 


Depth. 

Elevation. 

Character  of  material. 

Mean  Gulf 

Cairo  da- 

level. 

tum. 

Feet. 

Feet. 

Meters. 

0.00 

63.22 

22.40 

Yellow  sandy  clay. 
Yellow  sand. 

3.94 

49.28 

21.20 

6.25 

47.97 

20.80 

Sand  and  gravel. 

6.57 

46.65 

20.40 

Blue  mud. 

7.88 

46.34 

20.00 

Sand  and  mud. 

12.31 

40.91 

18.66 

Light  gray  sand. 

17.39 

36.83 

17.10 

Mud. 

19.69 

33.63 

16.40 

Light  gray  sand. 

30.62 

22.70 

13.10 

Do. 

BORING  NO.  27.— FRANKLIN  SHOALS,  ARKANSAS. 
[298.6  miles  above  mouth  of  Black  River.    Elevation  of  channel  22.69  M.  C.  D.] 


0.00 
6.66 

50.00 

64.82 
48.26 

4.82 

22.89 
20.89 

7.66 

Sand  and  gravel. 

Stiff  blue  mud,  with  pockets  and  streaks  of 
sand. 
Do. 

BORING  NO.  27a. 


0.00 
8.20 

50.00 

65.64 
47.44 

6.64 

23.14 
20.64 

7.90 

Gravel  and  sand. 

Stiff  blue  mud,  with  pockets  and  streaks  of 
sand. 
Do. 

BORING  NO.  28.--SMACKOVER  SHOALS,  ARKANSAS. 
[313.4  miles  above  mouth  of  Black  River.    Elevation  of  channel,  23.66  M.  C.  D.] 


0.00 

66.99 

23.66 

Yellowish  sandy  clay. 

1.64 

66.35 

23.05 

Gray  sand. 

3.28 

63.71 

22.66 

Gravel  and  sand. 

4.10 

62.89 

22.30 

Shells,  sand,  and  mud. 

4.92 

62.07 

22.06 

Shells,  sand,  and  gravel. 

6.74 

61.26 

21.80 

Sand  and  mud. 

24.61 

32.38 

16.05 

Blue  mud  and  sand. 

27.40 

29.59 

16.20 

Blue  mud  with  a  little  sand. 

33.14 

23.85 

13.55 

Mud  and  sand. 

BORING  NO.  29.— HAIDEE  SHOALS,  ARKANSAS. 
[316.2  miles  above  mouth  of  Black  River.    Elevation  of  channel,  21.29  M.  C.  D.] 


0.00 

9.84 

46.59 

54.53 

49.67 

39.73 

2.98 

-4.96 

21.29 

18.29 

7.09 

4.67 

Gray  sand  and  gravel. 
Blue-gray  clay. 
Clean  gray  sand. 
Do. 

fi 

BOJWfJG  NO.  29a. 


0.00 

68.30 

23.96 

Gravel. 

6.12 

63.18 

22.39 

Sand  and  gravel. 

7.71 

60.69 

21.60 

Sand  with  some  mud. 

9.52 

48.78 

21.05 

Blue  clay. 

13.13 

46.17 

19.96 

Gray  sand. 

18.25 

40.05 

18.89 

Gray  sandy  mud. 

21.03 

87.27 

17.64 

Grayish-blue  clay. 

29.68 

28.77 

14.96 

Clean  gray  sand. 

48.23 

10.07 

9.25 

Do. 
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^Soringi  in  OaackUa  and  Black  rivert,  Arkanms  and  Lrmimana — Continued. 

BORING  HO.  30.— NEWPORT  LANDING,  ARKANSAS. 
3M  miles  abuve  month  cif  Block  Riri-r.    Elevstluii  ul  uhaniivl.  21.ST  H.  C.  D.] 


DepUi. 

Elevation. 

Clmrai^Kt..fm»(erl«l. 

pm. 

6S-6I 

»;« 

«-03 
-*5.W 

Cairo  d*. 

T.oa 

mas 

uat. 

a? 

Brown  sendv  clar. 

Bli.e-h1»ckcl«ywllhMml, 

Stiff  blue-black  tl«  J  with  saiBll  pleceaol  melt. 

Silfl  clay  wllh  gnivel  and  wnil. 
CUy,  wflh  pockets  nnd  ntreaki  of  sand. 
Same:  also  one  looth.appBrenUysbnrk'B. 
Clay,  with  ixnikeliiaiidstrvalESof  Baud. 

o.«» 

24.48 

9.24 

lO.St  ' 

W,TS  I 

«e.60  ! 

M.SU 


BORINO  NO.  B 


0.00 

x.<x> 

4.88              7.67 

Brawn  sandy  clay. 

Blue-bUck  clay  with  Bind  and  gravvl.              1 

Blue-black  clay  with  pockela  arid  *tr™k«  u(    1 

Band, 
Gny-black  clay. 

BORING  NO.  30c. 


Veiy  atlfl  brown  clay. 

Band  Impregnated  wltli 

Green  sandy  clay. 
ClMD  IfTay  Band. 
Blue-grav  sand  J  clay, 
Sond  Altb  clay. 


BORING  NO.  30d. 


a 

sziss 

SS.H 

11 
28,17 

25.  OT 

Is 
ai 

"Brown  sandy  clay. 
Blue-black  clny  with  sand. 
J^tltTblnp-iilackcInywilhEiuttllpl  ii-CH  of  rock. 

clay  with  pockctd  Bad  HtFenke  of  sand. 

BORING  NO.  30e.— BEECH  H 
iboTe  mouth  of  Black  River.    El 


22,83 

■a.!a 

22.33 
2d!63 
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Table  10. — Borings  in  Ouachita  and  Black  rivers^  Arkansas  and  Louisiana — Continued. 

BORING  NO.  31.— BUFFALO  FLATS.  ARKANSAS. 
[329.7  miles  above  mouth  of  Black  River.    Elevation  of  channel,  25.7  M.  C.  D.] 


Depth. 

Elevation. 

Character  of  material. 

Mean  Gulf 

Cairo  da- 

level. 

tum. 

Feet. 

Feel. 

Meters. 

0.0 

64.4 

25.8 

Sandy  clay. 

3.0 

61.4 

24.9 

Sand  and  gravel. 

5.6 

58.8 

24.1 

Sand,  gravel,  and  shells. 
Graveland  green  sandstone. 

10.6 

53.8 

22.6 

n.2 

53.2 

22.4 

Soft  green  sandstone. 
Stiff  blue  mud. 

12.2 

52.2 

22.1 

19.7 

44.7 

19.8 

Mud  and  sand. 

23.0 

41.4 

18.8 

Sand. 

26.0 

38.4 

17.9 

Quicksand. 

28.6 

35.8 

17.1 

Sand  with  clay. 

80.9 

33.5 

16.4 

Green  mud  with  sand. 

31.9 

82.5 

16.1 

Sand  and  mud. 

35.8 

28.6" 

14.9 

Sandstone. 

36.1 

28.3 

14.8 

Sand  and  mud. 

36.5 

27.9 

14.7. 

Sand. 

43.3 

21.1 

12.6 

Red  stone. 

45.0 

19.4 

12.1 

Sand. 

49.6 

14.8 

10.7 

Sand  and  mud. 

55.2 

9.2 

9.0 

Sand,  mud,  and  coal. 

55.8 

8.6 

8.8 

Red  sandstone. 

59.4 

5.0 

7.7 

Sand  and  mud. 

69.9 

-  5.5 

4.5 

Gravel  or  conglomerate. 

70.2 

-  5.8 

4.4 

Grindstone  rock. 

71.6 

-  7.2 

4.0 

Through  stratum  of  grindstone  rock. 

1 

BORING  NO.  31a. 


Yellowish  sand  and  mud. 

Do. 
Yellowish  sand,  mud,  and  gravel. 
Indurated  clay. 
Indurated  clay  (harder). 


BORING  NO.  Sib. 


0.0 
6.8 


63.6 
56.8 


25.6 
23.6 


Yellowish  sand  and  mud. 
Rock  (ledge?). 


Table  11. — Shoals  in  Ouachita  and  Black  rivers. 


Locality. 


Camden  to  Champagnolle 

Champagnollc  to  Ouachita  City. . . 

Ouachita  City  to  Trinity 

Trinity  to  mouth  of  Black  River . . 

Total 


Distance. 


Kilo- 
meters. 
80.5 
152.0 
247.9 
90.6 


671.0 


Less  than  1  meter  deep.    '    Less  than  2  meters  deep. 


Num- 
ber. 


40 

47 

38 

0 


125 


Aggre- 
gate 
length. 


Kilo- 

meters. 

10.0 

9.9 

10.1 

0.0 


30.0 


Excava- 
tion for 
15  meters 
width. 

Cubic 
meters. 
78,833 
38,695 
31,270 
0 

Num- 
ber. 

66 

84 

89 

1 

Aggre- 
gate 
length. 

Excava- 
tion for 
20  meters 
width. 

A'lto- 

metcrs. 

32.5 

55.4 

65.6 

0.5 

Cftbic 

meters. 

551,410 

672,045 

818,510 

6,  SCO 

148,798 

240 

154.0 

2,048,465 

APPENDIX   W. 


IMPROVEMENT   OF   ARKANSAS   RIVER   AND  OF   CERTAIN    RIVERS  IN 

ARKANSAS  AND  MISSOURI. 


REPORT  OF  CAPT.  GRAHAM  D.  FITCH,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  190^,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Arkansas  River,  Arkansas.  6.  Black  River,  Arkansas  and  Missouri. 

2.  White  River,  Arkansas.  7.  Current  River,  Arkansas  and  Missouri. 

3.  Upper  White  River,  Arkansas.  8.  St.  Francis  River,  Arkansas. 


4.  Bunalo  Fork  of  White  River,  Arkan- 

sas. 

5.  Cache  River,  Arkansas. 


9.  St.  Francis   and    L'Anguille   rivers, 

Arkansas. 
10.  St.  Francis  River,  Missouri. 


Engineer  Office,  United  States  Army, 

Little  Rock,  Arh,  July  17, 190^. 

General:  I  have  the  honor  to  forward  herewith  annual  reports  for 
the  fiscal  year  1902  of  the  following-named  works  of  river  and  harbor 
improvements  under  my  charge.     *    *    * 

Very  respectfully,  your  obedient  servant, 

Graham  D.  Fitch, 
Captain,  Corps  of  Engineer h. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers,  U,  S.  A. 


W  I. 
IMPROVEMENT  OF  ARKANSAS  RIVER,  ARKANSAS. 

Heretofore  this  improvement  has  been  reported  under  two  general 
heads,  one  entitled  *' Removing  Obstructions  in  Arkansas  River, 
Arkansas  and  Kansas,''  the  other  ''Improving  Arkansas  River, 
Arkansas. ''  These  were  consolidated  b}'  act  of  June  13,  1902,  which 
in  part  is — 

Improving  Arkansas  River,  Arkansas,  including  the  general  improvement  and 
removing  omtruetionH  and  operating  Hnag  boat'^:  (Continuing  improvement  and  for 
maintenance,  one  hundred  and  ten  thousand  dollars:  Proruhd,     *    *    * 

Operations  this  Jiscal  year, — The  contract  for  repairing  the  snag 
boat  O.  B.  Reese,  m  progress  at  the  beginning  of  the  year,  was  com- 
pleted and  the  boat  delivered  at  Memphis,  Tenn.,  October  25,  1901. 
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There  not  being  sufficient  funds  on  hand  to  outfit  and  opemte  the  lx>at, 
it  has  lain  at  jVlemphis  since  that  date.  Other  operations  were  care  of 
property  and  nuiking  a  few  discharge  observations,  the  present 
appropriation  not  becoming  available  in  time  to  do  anything  under  it 
this  year. 

OuitaeJi. — The  gauges  at  Arkansas  Cit\%  Kans.,  and  at  Tulsa,  Ind.  T., 
were  discontinued  September  30,  1901,  and  September  14,  1901, 
respectively. 

J^antcondetmied, — Four  barges  25  feet  by  100  feet  by  5  feet,  one 
barge  20  feet  by  60  feet  b}'  3  feet,  one  quarter  boat,  and  two  scows 
were  condemned  during  the  year.  This  river  is  now  entirely  without 
floating  plant  for  works  of  permanent  improvement. 

Ducharge  obserrafhn^, — Low-water  discharge  observations  were 
taken  as  opportunity'  offered.  The  principal  ones  are  tabulated  below. 
The  gauges  referred  to  are  those  nearest  the  point  of  observation. 
Double  iioats  were  used. 

f>ischarfft'  ohsfTrationj*^  ArkanKnn  RUhTj  fiscal  year  ISOHS. 


IxH'allty. 

Miles 

from 

mouth. 

Date. 

Gauge. 

Fret. 
-1.2 
-1.2 

Water 
width. 

Fat. 
122 
122 

Mean 
depth. 

Area. 
Square 

j€ft. 

804 
306 

Average 
velocity. 

'    Dis- 
chai;Ke. 

lu  Grand  River 

IIK)1. 

Oct.    22 

do ... 

Feet. 
2.6 
2.5 

Fed  par 

Kcond. 

1.109 

1.055 

387 

Do 

* 

323 

•*•>*••>•• 

Mean 

330 

460.5 

Oct.    22 
....do ... 



614 
514 

4.2 
4.3 

2.176 
2,224 

1.072 
1.062 

Near  mouth  of  Grand  River  — 
Do 

«2.3«2 
2,340 

Mean 

2,336 

368.5 

Oct.    23 
...  -do ... 

2.05 
2. 05 

467 
467 

4.3 
4.4 

2.000 
2.080 

I  611 
1.416 

Fort  Smith 

3.Q2S 
2  875 

Do 

Mean 

2.919 

269.5 

Oct.    24 
do ... 

.5 
.5 

394 
393 

........ 

4.6 
4.6 

........ 

1.797 
1,799 

1.066 
1.096 

Near  Dardanelle 

1,916 

Do 

1.864 

1 

Mean 

1,890 

172.2 
176.7 

176.7 

July  30 
Sept.    5 

Sept.    7 
do  --- 

I' 1.6 
M.5 

M.4 
1.4 

428 
530 

524 
623 

4.6 
1.4 

4.3 
4.6 

1.933 
2.355 

2.262 
2,337 

.945 
.700 

.686 
.688 

Meades  Place 

1.RJ7 

Foot  of  Big  Rock  crossing 

1.649 

Do 

1.551 

Do 

1,5% 

Mean  ..          

1.578 

176.7 

Oct.      7 
do  -- 

''1.3 
1.3 

511 
511 

4.2 
4.2 

2.165 
2,158 

.651 
.638 

Do 

1.402 

Do 

1,374 

........ 

Mean 

1,888 

176.7 

Oct.    25 
Ho 

''1.6 
1.6 

.5:« 

4.5 
4.4 

2.408 
2.854 

.858 
.871 

Do 

2,062 
2,082 

Do 

1 

Mean 

2,062 



nSaid  to  Im'  1.26  to  1.5  fcct  higher  than  late  in  August  and  early  in  September.  1901. 

h  Little  R<K'k  Weathfr  Rureau  gauge.    I^owest  reading  this  year  wa.«»  1.2  feet.  October  8, 1901. 

The  balance  available  June  80,  11)02,  will  be  expended  in  operating 
snag  }>oats  and  in  applyitig  $7(^000  toward  hydmullc  dredge. 

Ext ! inat*fti  ft/r  fut are  opt^r(ifi(fni<.  —  Tnless  t&e  stages  in  the  Arkansas 
River  be  considerablv  higher  than  thev  generallv  average  thi'ough  the 
autumn  months,  by  June  30, 1908,  the  available  Imlanee  will  be  reduced 
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to  such  extent  that  all  operations  will  hv.  on  a  " carc-of -property " 
l^sis,  with  funds  barely  sufficient  to  care,  for  the  property  to  July  1, 
1904,  and  keep  in  reserve  $70,000  to  he  applied  to  hydi-aulic  dredge. 
On  this  supposition  the  amount  reciuirea  during  fiscal  year  ending 

June  30,  1904,  will  be  $100,000,  detailed  as  follows: 

• 

Operate  snag  boat  Arkaruias  9  months $15, 000 

Operate  snag  boat  C.  B.  Reeae  6  months . '. 12, 500 

Procure  and  outfit  dredge — ^additional  funcis  required 60, 000 

Operate  dredge  3  months 9, 750 

Apportionment  of  general  office  expenses 2, 750 

Total  amount  required  for  fiscal  year  ending  June  30, 1904,  in  addition 
to  amount  unexpende^l  June  30,  1902 1  (X),  00 

Monet/  state/ne?its. 

RBMOVINO   OBSTRUCTIONS    IN    ARKANSAS    RIVER,  ARKANSAS   AND    KANSAS. 

July  1,  1901,  balance  unexpended $8, 071. 59 

June  30,  1902,  amount  expended  during  fiscal  year 8, 044. 94 

July  1,  1902,  balance  unexpended 26. 65 

July  1,  1902,  outstanding  liabilities 26. 65 

IMPROVING    ARKANSAS   RIVER,    ARKANSAS. 

July  1,  1901,  balance  unexpendeii $8, 526. 00 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13, 1902. . .  110, 000. 00 

118,526.00 
June  30,  1902,  amount  expended  during  fis(^al  year: 

General  improvement $1 ,  035. 62 

Removing  obstructions 5, 818.  77 

6, 854. 39 


July  1,  1902,  balance  unexpended Ill,  671. 61 

July  1,  1902,  outstanding  liabilities 286. 61 

July  1,  1902,  balance  available 1 11, 385. 00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1904,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1, 1902 100, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1^97,  and  of  section  7  of  the  river  and  harljor  act  of  1899. 


APPROPRI ATIONS. 

July  3,  1832:  For  improving  the  navigation  of  the  Arkansas  River, 
Arkansas,  Indian  Territory,  and  Kansas  (less  $38  carried  to  surplus 

fund) $14,962.00 

March  3,  1836:  For  improving  the  navigation  of  the  Arkansas  River. .        40, 000. 00 

March  3,  1837:  For  continuing  the  works 25, 000. 00 

July  7,  1838:  For  the  improvement  of  the  Arkansas  River  (less  $1,155.66 

carried  to  the  surplus  fund) 38, 884. 34 

From  appropriations  1842-1844  (estimate) 80, 000. 00 

AiigustSO,  1852:  For  the  improvement  of  the  Arkansas  River  (less 
|Se9.47  carried  to  surplus  fund) 39, 730. 53 


er). 
14, 


From  appropriations  1866-1878  (disbursements  reporte<l  bv  ('olonel 
Suter) ; 344,831.59 


April  14,  1876:  For  removing  the  bar  at  Fort  Smith,  Ark 10, 000. 00 
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June  18,  1878:  For  removing  the  bar  in  the  Arkaneas  River  at  Fort 

Smith $10,000.00 

March  3,  1879:  For  improvement  of    Arkansas  River  l)etween  Fort 

Smith,  Ark. ,  and  Wichita,  Kans a  20, 000. 00 

March  3, 1879:  For  removing  snags,  sand  bars,  wrecks,  and  other  ob- 
structions, and  correcting  and  deepening  the  channel    *    *    *    on 

the  Arkansas  Ri ver * 30, 000. 00 

June  14, 1880:  For  improvement  of  Arkansas  River  between  Fort  Smith, 

Ark.,  and  Wichita,  Kans « 1.5, 000. 00 

June  14, 1880:  For  improving  Arkansas  River  at  Pine  Bhiff 25, 000. 00 

June  14, 1880:  For  removing  snags,    wrecks,   and   other  obstructions 

*    *    *    on  the  Arkansas  River 35,000.00 

Marcli  3, 1881 :  For  improving  Arkansas  River  between  Fort  Smith, 

Ark.,  and  Wichita,  Kans «  24, 000. 00 

March  3,  1881:  For  improving  Arkansas  River  at  Pine  Bluff 23, 000. 00 

March  3, 1881 :  For  improving  the  Arkansas  River 25, 000. 00 

August  2, 1882:  Continuing  improvement  between  Fort  Smith,  Ark., 

and  W  ichita,  Kans «  20, 000. 00 

August  2, 1882:  Continuing  improvement  at  Pine  Bluff,  Ark 20, 000. 00 

August  2, 1882:  Continuing  removal  of  snags,  wrecks,    *    *    *    from 

the  Arkansas  River a5, 000. 00 

July  5, 1884: 

For  survey  of  the  Arkansas  River  from  Little  Rock  to  the  mouth.      «  19, 000.00 

Improving  Arkansas  River  at  Pine  Bluff,  Ark 55,^00. 00 

For  removing  obstructions  in  Arkansas  River  from  its  mouth  to 

Wichita,  Kans 36,000.00 

For  the  protection  of  the  harbor  at  Fort  Smith,  Ark 5, 000. 00 

August  5, 1886: 

Continuing  improvement,  according  to  plan  and  recommendation 

in  Appendix  V  13,  Kx.  Doc.  1 ,  Forty-ninth  Congress 75, 000. 00 

For  the  removal  of  snags,  wrecks,  and  other  obstructions 19, 875. 00 

Augu.^t  11,1888: 

Continuing  improvement    *    *    *    between  Wichita,  Kans.,  and 

the  naviifable  mouth  of  the  Arkansas  River 150, 000. 00 

For  removing  ol)structionH 25, 000. 00 

September  19, 1890: 

Continuing  improvement  from  Wichita,  Kans 180, 000. 00 

For  operating  snag  boats  and  removing  obstructions 20, 000. 00 

July  13,  1892: 

Improving  Arkansas  River,  Arkansas  and  Indian  Territory 250,000.00 

Removing  obstructions  ancl  operating  snag  ])oat8 20, 000. 00 

August  18,  1894: 

Continuing  improvement  ($10,000  may  be  used  in  removing  obstruc- 
tions and  operating  snag  boats)   250, 000. 00 

Removing  obstructions  and  operating  snag  boats 20, 000. 00 

June  3,  1896: 

Continuing  improvement   ($15,000   may   be    useil    in    removing 

obstructions  and  operating  snag  boats) 100, 000. 00 

Removing  obstructions  and  operating  snag  boats 20, 000. 00 

March  3,  1899: 

Continuing  improvement  ($50,000  may  be  used  in  removing  snags, 

sand  bars,  and  other  ol)structions) 100, 000. 00 

Removing  obstructions  and  operating  snag  l)oat8 20, 000. 00 

June  13,  1902:  Continuing  improvement  and  for  maintenance,  includ- 
ing the  general  improvement  and  removing  obstnictions  and  operat- 
ing snag  boats 110, 000. 00 

Total  appropriations 2, 350,  783. 46 

September  15,  1900:  Allotted  from  emergency  river  and  harbor  act 
June  6,  1900,  for  repairs  to  Red  Fork  revetment 10, 000. 00 

Total  appropriations  and  allotments 2, 360, 783. 46 

«Not  included  in  former  statements. 
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EXPENDITURES. 

For  removing  obstructions  and  operating  snag  boats  . . .  .$1, 031, 654. 13 

For  original  construction  of  works  for  pennanent  im- 
provement, including  survey  of  river  from  Little  Rock 
to  the  mouth 903,311.93 

For  maintenance  of  works  for  i)ermanent  improvement. .      314, 119. 14 

Total  expended  to  June  30,  1902 $2,249,085.20 

Unexpended  July  1,  1902 111,698.26 

2,  360,  783. 46 


coNTRAcrrs. 


Name  of  contractor  and  work  contracted  for. 


Ed  J.  Howard  (repair  snag  boat) 


Rate. 


$17, 762. 92 


Contract 
approved. 


Wig.  13,1900 


Work  began. 


Nov.    7, 1900 


Expiration 
of  contract. 


July  30,1901 


COMMERCIAL   STATISTICS. 

Excepting  one  single  trip  of  the  Carrie  Clyde  from  the  mouth  of  the  river  to  the 
mouth  of  (jrand  River,  there  was  no  navigation  reported  above  Shoal  Creek,  88  miles 
below  Fort  Smith.  The  packet  that  formerly  plied  out  of  Fort  Smith  for  points  in 
Indian  Territory  did  no  business  during  the  year.  Navigation  out  of  Little  Rock 
was  suspended  from  June  20,  1901,  to  December  14,  1901,  excepting  five  days  in 
August,  and  again  from  December  14, 1901,  to  February  20,  1902,  excepting  ten  days 
late  in  January  and  early  in  February.  It  was  suspended  out  of  Pine  filuff  from 
July  11,  1901,  to  August  8,  1901,  and  again  from  August  29,  1901,  to  December  16, 
1901;  and  for  a  period  of  fiftv-three  days  navigation  was  suspended  over  the  entire 
river.  The  channel  depths  during  the  lowest  water  were  about  20  inches  to  Silver 
Lake,  and  about  12  inches  above  tnat  place. 

List  of  vessels  thui  navigated  Arhimas  Hirer  May  SI,  190 1,  to  June  i,  190£. 


Name. 


Elva. 


Myrtle  Corey 
Annie  Tardy 


Oardanelle 


A.D.Allen... 

Chicago 

EdlS: 

Carrie  Clyde. 


Lacille  Now  land  . . 


J.N  Harbin 


67 

33 

7 

GO 

298 
266 


4 
1 
2 
3 


G 
8 
0 
0 


5    0 


3    0 


4    0 


Ton- 

Draft, loaded. 

nage. 

Steamer.  \  Barge. 

53 

fY.    in. 
6 

Ft.  in. 
3    0 

10 

2    0 

2    6 

57 

3    0 

4    0 

164 

2    6 

2    6 

Between — 


Dardanelle  and  Shoal  Creek 

fLittle  Kock  and  Cadron 

Little  Rock  and  Littles 

Little  Rock  and  Ro68  Hollow 

.Little  Rock  and  Bie  Rock 

Pine  Bluff  and  Caldwells 

fLittle  Rock  and  Pine  Bluff 

Little  Rock  and  Littles 

Little  Rock  and  Fletchers 

Little  R(K»k  and  Union  City 

Little  Rock  and  Stouts 

Little  Rock  and  Bells  Camp 

Little  Rock  and  Eagle 

Pine  Bluff  and  Browns 

Pine  Bluff  and  Plum  Bayou 

Excursions  out  of  Little  Rock 

Little  Rock  and  Pine  Bluff 

Greenville  and  Foot  of  Cut-off 

Rosedale  and  Red  Fork 

Mouth  to  Coshka  « 

Memphis  and  Pine  Bluff 

Memphis  and  points  below  Pine 

Bluff. 

Memphis  and  Pine  Bluff 

Memphis  and  points  below  Pine 

Bluff. 


Round 
trips. 


3 
1 
3 
2 

87 
6 
9 
4 
7 
4 
2 
1 
1 
3 
1 

18 

22 
2 

40 
1 

19 
3 

15 
20 


Passen- 
gers. 


520 
11 
32 
12 


5 
3,185 
1,592 


1,267 


953 


"  One  way  trip. 
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(*UwiiJica(ion  of  coinmerve  reported. 

Articles. 


Cotton 

Ctotton  seed 

Hides  and  skins 

Live  stock 

Lumber 

Staves  and  bolts 

Provisions 

Grain 

Saw  logs 

Piles i  800 

Miscellaneous  freights !  8,  W9 

Total  freights 


1902. 


TbfW. 
4,240 
5,540 
67 
110 
862 
4,445 
1,997 
2,866 
11,692 


40,657 


Estimated  value,  $1,680,297. 

APPENDIX   TO    ANNUAL   REPORT   OF   IMPROVEMENT   OF   ARKANRAfi    RIVER,   ARKANSAS. 

With  the  passing  of  the  attempt  at  the  permanent  improvement  of  the  Arkansas 
River  it  seems  fitting  that  there  should  be  a  brief  review  of  the  works  erected  for  that 
purpose. 

The  first  attempt  at  a  general  improvement  of  the  river  was  made  in  1884  by  the 
construction  of  permeable  2-row  pile  dikes,  designed  to  contract  the  river  width  at 
and  below  the  7-foot  stage.  These  dikes  when  new  caused  the  deposit  of  large  quan- 
tities of  sand,  but  as  the  brush  screen  in  the  upper  row  of  piles  soon  became  brittle 
and  easily  broken  the  dikes  could  not  hold  the  aeposite  made.  To  remedy  this  defect 
they  were  filled  with  brush  and  stone,  forming  the  type  locally  known  as  "solid  pile" 
dikes.  This  type  retained  the  foundation  mattress  used  m  the  permeable  dikes; 
transverse  spacmg  of  the  piles  was  greater,  and  the  brush  and  stone  filling  was  brought 
up  to  about  low  water,  above  which  to  the  top  of  the  stringers  stone  alone  was  used. 
These  dikes  held  well  except  that  the  filling  settled  badly,  and  in  the  course  of  a  few 
years  it  was  necessary  to  restore  them  to  their  original  height,  generally  by  a  filling 
of  stone  only.  The  necessity  of  greater  protection  to  the  l)ank  at  the  root  of  the  dikes 
next  became  evident,  a  defect  remedied  by  building  a  short  revetment  both  above 
and  below  the  dike.  Then  it  became  necessary  to  prevent  the  erosion  of  the  oppo- 
site bank,  which  tended  to  recede  until  the  ori^nal  width  was  restored,  thus  neutral- 
izing the  effects  previously  gained  by  contraction.  Further  experience  brought  out 
the  fact  that  merely  holding  the  bends  against  erosion  without  further  works  in 
many  cases  improved  the  crossings  below.  As  a  standard  revetment  the  type  used 
in  1881  by  Captain  (now  Lieutenant-Colonel)  Ernst  in  the  works  near  St.  Louis, 
on  the  Mississippi  River,  was  adopted  with  some  minor  modifications.  These  were, 
in  the  main,  a  wider  spacing  of  the  longitudinal  poles  (i.  e.,  the  weavers)  and  the 
abandonment  of  struts  to  hold  the  mattress  to  low-water  line,  the  mattress  being 
permitted  to  float  close  to  the  shore,  regardless  of  the  stage  at  which  the  weaving  was 
done.  If  the  stage  was  much  above  low  water,  the  mattress  was  made  wider  to 
compensate  for  the  portion  that  would  be  exposed  when  the  river  was  at  low  stage, 
and  that  portion  so  exposed  was  covered  solialy  with  riprap  in  the  same  manner  as 
the  graded  bank.  Partly  on  account  of  the  scarcity  of  orush  and  partly  because  of 
the  greater  permanency  of  the  resulting  structure,  a  type  of  dike  locally  called  the 
'* stone  dike"  was  finally  adopted.  In  Uiis  no  piles  were  used  except  such  as  were 
necessary  for  mooring  working  plant  in  position.  The  foundation,  or  that  portion 
below  low  water,  was  made  of  alternate  layers  of  standard  mattress  and  stone.  The 
shore  protection  consisted  of  about  150  linear  feet  of  standard  revetment  (50  feet 
above  and  100  feet  below).  This  was  built  before  the  dike  proper  was  begun.  No 
attempt  was  made  to  control  the  flow  when  the  river  was  above  the  7  or  8  foot  stage, 
and  the  plan  finally  fixed  upon  as  the  most  efficient  was  to  hold  the  bends  by  revet- 
ment and  direct  the  current  from  the  foot  of  the  bends  by  means  of  low  stone  dikes. 
This  gave  considerable  promise  of  a  fair  degree  of  success  until  the  low  water  of  1897, 
with  its  corresponding  small  discharge  of  1,170  cubic  fe«t  a  second,  showed  that 
much  more  extensive  work  would  be  necessary  to  produce  a  navigable  channel  at  all 
times.  The  flood  of  1898  showed  that  the  ri[>rap  in  the  standard  revetment  should 
be  carried  to  flood  level  when  possible.  It  also  showed  that  the  tiikes  should  be 
designed  to  direct  the  flood  flow  as  well  as  the  extreme  low-watvr  flow. 
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While  the  works  as  built  followed  closely  the  plans  of  the  adopted  standards,  in 
nearly  every  work  some  minor  modifications  were  made  to  comply  with  the  local 
conditions  existing  while  the  work  was  in  progress.  In  the  case  of  the  mattresses 
for  revetments,  when  the  river  was  low  and  there  was  practically  no  current  in  the 
bends  revetted,  the  anchor  piles  were  omitted,  as  were  some  of  the  cables.  When 
work  was  being  carried  on  during  higher  stages  and  when  drift  was  running,  cables 
were  much  more  freely  used  than  shown  in  drawings.  This  change  in  the  use  of 
cables,  which,  by  the  way,  were  made  on  the  works,  caused  the  amount  of  wire  used 
per  square  (100  square  feet)  of  mattress  to  vary  from  1.6  to  5.3  pounds,  the  average 
being  about  2.5  pounds.  The  variation  in  the  quantity  of  brush  depended  largely 
upon  the  kind  used,  the  long,  fine-limbed,  straight  brush  wove  closer  and  more  was 
used  to  the  square  than  of  the  shorter,  scrubby  kind  of  larger  diameter.  The  quan- 
tities used  varied  from  0.420  (!ord  per  square  of  mattress  to  0.652  cord  per  square,  the 
average  of  13  revetments  bein^  0.520  cord  per  square.  The  stone  used  for  sinking 
mattress  ran  qmte  uniformly  one  cubic  yani  of  stone  to  one  cord  of  brush. 

The  Quantities  of  material  used  in  the  dikes  varied  greatly  in  different  localities, 
due  to  aifferences  in  depths  and  to  amount  of  scour  while  work  was  in  progress. 

Twenty-seven  permeable  pile  dikes,  aggregating  12,746  linear  feet,  varied  in  cost 
from  $6.86  to  123.36  per  linear  foot,  the  average  cost  being  $15.68.  Solid  pile  dikes 
in  about  the  same  depth  of  water  averaged  about  $26  per  linear  foot.  Stone  dikes  in 
water  of  2  to  5  feet  depth  at  lowest  stage  cost  $10.50  per  linear  foot.  This  was,  how- 
ever, under  favorable  circumstances,  the  location  of  the  dikes  being  close  to  the  source 
of  stone  supply.  Stone  dikes  in  water  of  25  feet  depth  at  low  stage  cost  $76  per  foot. 
The  most  expensive  dikes  built  were  in  the  Pine  Bluff  series,  built  for  the  protection 
of  the  town  front  of  Pine  Bluff.  Here  brush  and  stone  dikes  cost  $81.60  per  foot. 
The  low-water  depth  was  about  40  feet. 

Revetment  with  the  same  width  of  mattress  did  not  vary  much  in  cost.  Those 
built  in  the  20-mile  reach  above  Little  Rock  cost*from  $3.28  to  $4.16  per  foot,  the 
average  cost  of  26,513  feet  being  $3.93.  Here  the  advantage  of  being  near  to  stone 
supply  had  a  great  deal  to  do  with  the  low  cost  of  the  work.  The  mattresses  used  in 
these  revetments  were  generally  60  feet  wide;  only  in  one  or  two  instances  were  70- 
foot  mattresses  used,  and  then  for  a  few  days  only.  In  the  vicinity  of  Pine  Bluff, 
revetments  with  mattress  varying  from  150  feet  to  175  feet  cost  $11.31  per  linear  foot. 
Here  tiie  riprap  was  carried  up  the  bank  to  10-foot  stage.  Had  it  been  carried  to  tlie 
15-foot  stage  the  cost  would  have  been  about  $1.50  more  per  linear  foot.  At  Red 
Forky  where  the  stone  had  to  be  towed  from  either  Arkansas  City  (70  miles)  or  from 
De  vails  Bluff  (134  miles)  the  cost  for  revetment,  with  mattress  120  feet  wide  and 
riprap  carried  to  about  the  15-foot  stage,  was  $14.52  per  linear  foot. 

These  costs  include  care  of  property  during  periods  of  no  oi)eration8.  The  field 
costs  dorinff  actual  construction  would  be  about  30  per  (;ent  less. 

There  is  forwarded  herewith  one  sheet  showing  the  general  construction  of  the 
standiuxl  types  of  dikes  and  revetment  used. 


^v  2. 

IMPROVEMENT  OF  WHITE  RIVER,  ARKANSAS. 

Operations  thin  fiscal  year. — Repairs  to  the  sna^^  boat  C,  li,  Reese^  in 
progress  at  the  beginning  of  the  year  under  contract  with  Ed.  J. 
Howard,  JeflfereonviUe,  Ind.,  were  completed  and  the  boat  delivered 
at  Memphis,  Tenn.,  October  25,  1901.  There  not  being  sufficient 
funds  to  outfit  the  boat  when  it  was  delivered,  it  has  been  cared  for  at 
that  place  since  that  date.  The  present  funds  did  not  become  available 
in  time  to  do  anything  this  fiscal  year. 

Estimates  for  future  worl\ — The  balance  now  available  will  be 
expended  in  outfitting,  maintaining,  and  operating  the  snag  boats 
CI  B*  Reese  and  Beauregard,  By  June  30, 1903,  it  will  be  reduced  to 
8uch  an  extent  that  active  field  operations  will  be  impmcti cable  and 
there  will  be  barely  enough  to  care  for  the  property  to  June  30, 1904. 
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Therefore,  to  carrv  on  snagging  opemtions  during  that  year  $18,000 
should  be  provided.     The  estimate  for  this  in  detail  is: 

Operate  snag  boat  (.'.  B.  ReenCy  4  months $8, 250 

Operate  snag  boat  Beauregard^  4  months 6, 500 

Additions  and  renewal  to  machinery  and  appliances 2,  750 

Apportionment  of  general  office  exj)ense8 500 

Total  re<)uiretl  for  fiscal  year  ending  June  30, 1904,  in  addition  to  funds 
available  June  30,  1902 18,000 

The  major  portion  of  the  outtit  on  the  0.  B.  lit  cue  and  on  the  Beau- 
regard  is  well  worn  and  should  be  condemned  as  soon  as  funds  for 

Sroviding  new  are  availa})le.  Lumbering'  industries  along  White 
iver  between  the  mouth  of  Little  Red  River  and  Newport  have 
developed  rapidly  within  the  last  year,  and  the  stream  is  m  need  of 
more  attention  than  heretofore  contemplated. 

Moui^  statement, 

July  1,  1901,  balance  unexpended $12,  217. 69 

Amount  appropriated  by  nver  and  harl)or  act  approved  June  13,  1902  . .     22, 000. 00 

34,217.09 
Juno  30,  1902,  amount  expended  during  fiscal  year 11, 305. 39 

July  1 ,  1902,  balance  unexpended- 22, 912. 30 

July  1.  1902,  outstanding  liabilities 209. 22 

July  1,  1902,  balance  available 22,  703. 08 


Amount  that  can  bo  profitably  ex|>ended  in  fiscal  vear  ending  June  30, 
1904,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1902 18,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 


Appropriations  for  this  river  have  l)een  partly  for  limitefl  reaches,  partly  for  the 
whole  river,  and  partlv  for  this  river  in  combination  with  others. 
The  appropriations  for  this  river  separately  and  for  reaches  of  it  are  as  follows: 


June  23,  1874 $50,000.00 

August  14,  1876 10,000.00 

March3,  1879 10,000.00 

June  14,  1880 20,000.00 

June  14,  1880 5,000.00 

March  3,  1881 8,000.00 

August  2,  1882 6, 000.  00 

August  2,  1882 4, 000.  00 

July  5,  1884 35, 000.  00 

August  5,  1886 18, 000.  00 

August  11,  1888 25, 000.  00 


September  19,  1890 $30, 000. 00 

July  13,  1892 75,000.00 

August  18,  1S94 52,000.00 

June  3,  1896 22,000.00 

March  3,  1899 14,  815. 00 

June  13,  1902 22,000.00 

Total 406,815.00 

Expended  to  June  30,  1902. .  383, 902.  70 

Balance  July  1,  1902. .     22, 912. 30 


CONTRACT. 


I 
Name  of  contnictor  and  work  contracted  for.       Rate. 


Ed  J.  Howard  (rei>alr  snafr  boat) $17, 762.  Oi 


Contract 
approved. 

Aug.  18,1900 


Work  began. 


Nov.    7,1900 


Expiration 
of  ooQUact. 


July  30,1901 
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COMMERCIAL  STATISTICS. 


The  river  was  navigable  all  the  year  from  the  mouth  to  Jackson  port.  The  maxi- 
mum draft  that  could  be  taken  over  this  portion  of  the  river  was  about  2J  feet,  the 
natural  depths  not  bein^  available  on  account  of  snags  and  logs.  Between  Jackson- 
port  and  Batesville  navigation  was  suspended  on  account  of  low  water  from  June  1, 
1901,  to  February  24,  1902. 

LiM  of  hoots  that  imvlgated  White  Rirevj  Arhtnsas^  htiween  May  81^  1901,  and  June  1, 1902. 


Naiiu" 


J.  B.  Galloway 

BrmmR 

Liberty 

Grace  Smith.. 

Kenuedy 

Orlando , 

Mary  B , 

<  )zark  Queen  . . 


Harry  Waltz. 
Quickstep  . . . 


Evening  Star  — 
Mary  F.  Carter  . . 

A.  R.  Bragg 

Krata 

C.E.  Taylor 

F.  W.  Tucker  .... 

Jack  Rabbit 

Chicago 

Monarch 

Edith 

Greyhound 

Gen.  Joe  Wheelfr 
Current  View 


Net 
tons. 


Draft,  loaded. 


Steamers.!  Barges.    * 


Between. 


36 

5 

353 

66 


/•Y.  in. 

-    -  I 
3    0  , 
5    0 
3    G  I 


Ft.  in. 
5  0 
3    0 


Round     Passen- 
trips.   ,     gers. 


4    0 


800 

m 

63 

66 

28 
50 
162 
30 
60 
99 
32 


4  6 

2  5 

3  0 

1  « 

2  6 

3  0 
2  6 

0 


1  0 

2  0 

4    0 


4    0 


0 

4 
3 
4 

1 


6 
6 
6 

8 


2  6 

5  0 

5  0 

5  0 

5  0 


43 

7 

9 

65 

33 


1  8 
3  6 

2  0 
5  6 
2  6 
1  4 


4    6 


3    0 
3    0 


fClarendon  and  lialeigh  Reach 

\Clarendon  and  St.  Charles 

De  VttlKs  Bluir  and  Peach  Orcliard 

MemphiH  and  Clarendon 

Crocketts  Bluff  and  Augustti 

Newport  and  Batesville 

Menibhis  and  Newport 

Moutn  and  Scrub  Grass 

Batesville  and  Newport 

Newi)ort  and  Black  River  points. . 

Newport  and  Oil  Trough 

Newport  and  Orto  Landing 

Newport  and  Black  River  points.. 

Newport  and  McDougal 

Pleasure  boat 


} 


Newport  and  Current  River  . . . 

.\'.[Ao[V.\[[]'.'."\"'.'.'.'.\'.'.'.'.'.V. 

do 

Rosedale  and  Indian  Bay 

Greenville  and  foot  of  cut-off. . 

Newport  and  Augusta 

Rosedale  and  La  Gnie 

Mouth  to  point  5  miles  up 

Jackson p)ort  and  Grand  (Haize. 
Jacksonport  and  Hugos  Mill. . . 


«  Orlando  snagged  and  sunk  July  6, 1901;  total  loss. 
Classification  of  commerce  reported. 


72 


IG 
8 

GO 
1 

«5 
1 
1 

35 
2 
6 

98 

15 


82 
57 
20 
50 
72 
10 
7 
40 
15 
12 
16 


140 
25 


180 
6 


16 

0 

28 

73 


150 
102 

50 
325 

80 


62 
31 


Articles. 


1902. 


Cotton 

Cotton  need 

Lumber 

Staves  and  bolt*« 

Provisions 

Grain 

Square  timber 

Saw  logs 

Railroad  ties 

Cedar  

Miscellaneous  freights 

Total  freights  ... 


Trms. 

1,144 

1,066 

6,387 

8,421 

2,815 

348 

1,750 

88,717 

59,731 

3,500 

7,687 

184,066 


Estimated  value,  $1,242,438. 
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W3. 
IMPROVEMENT  OF  UPPER  WHITE  RIVER,  ARKANSAS. 

Operatian^  this  fiscal  year,— At  Lock  No.  1  operations  were  confined 
to  tne  care  of  property  there  and  building  foundations  for  marine 
wa^'s. 

At  Lock  No.  2  the  timber  extension  to  the  abutment  and  the  sur- 
rounding bank  protection  was  practically  completed,  the  lock  walls 
built,  and  the  space  behind  the  land  wall  filled.  The  miter  sills, 
valves,  and  ladders  were  placed  and  the  balance  of  the  lock  irons  pur- 
chased and  stored  at  lock  site.  The  telephone  line  from  Gaynors 
Ferry  to  Lock  No.  2,  5  miles,  was  finishea.  The  river  was  at  low 
stage  all  during  excavation  of  lock  pit  and  the  construction  of  the 
lock  walls,  and  the  work  progressed  steadily  from  start  to  suspension, 
on  November  30,  1901,  when  funds  became  practically  exnausted. 
Two  eight-hour  shifts  were  employed  nearly  all  the  time  and  no  work 
was  done  on  Sundays.  The  following  exti'act  from  report  of  Mr. 
William  Parkin,  assistant  engineer,  gives  detail  information  regard- 
ing quantities  of  (concrete  used  in  the  various  parts  of  the  lock  walls: 

*  *  *  The  first  lock  concrete  was  deposited  in  the  foundation  of  the  land  wall 
on  August  22,  and  the  last  was  in  the  lower  wing  wall  on  November  16,  1901,  a  total 
of  eighty-five  days. 

Including  bowlders,  the  amount  of  concrete  placed  in  the  lock  was  11,824  cubic 
yards,  making  an  average  of  about  140  yards  per  day  placed,  not  deducting  lost  time 
or  Sundays.  Five  hundred  and  forty-nme  cubic  yards  of  the  concrete  placed  in  the 
lock  was  made  up  of  bowlders,  ranging  m  size  from  1  to  50  cubic  feet,  which  were 
mostly  secured  from  the  lock-pit  excavation.  Each  stone  was  placed  separately,  and 
plenty  of  tamping  room  left  behind  them.  The  following  table  shows  the  amoonte 
of  concrete  platted  in  the  various  parts  of  the  lock: 

Summary  of  concrete  in  Ijock  No,  2,  November  SOy  1901, 


Upper  miter  wall 
Lower  miter  wall , 

Breast  wall 

Upper  wing  wall. 
Lower  wing  wall 

River  wall , 

Land  wall 


Total. 


Founda-  i  Founda* 
tion,con-|     tion, 


Above 
founda- 


Above 
founda- 


Crete,     bowlders.  ^^^Hl?^^'  ^Jl?J}l 


Crete.    |l)owlder8. 


Cnbiryds. 
230 
237 


Cubic  yds.  \  Cubic  yds.  Cubic  yds. 


25 


2,073 
1,820 


4,360 


103 
114 

242 


234 

8 

77 

177 

307 

3,275 

3,383 


10 

27 

145 

115 

10 


Total 


concrete,  bowlden. 


Total 


Cfibieyds. 

464 

245 

77 

177 

907 

5,851 

5,20s 


7,464 


307 


11.824 


10 

27 

145 

218 

124 


549 


Cubic  yardii. 

Total  concrete  in  lock 11,824 

Of  which  bowlders  constitute M9 


Leaving  (mixed  concrete) II/JT-t 

The  method  of  mixing  and  placing  concrete  was  the  same  as  reported  in  the  lant 
annual  report  for  Lock  No.  1 ,  except  that  the  concrete  was  deposited  in  horizontal 
layers  instead  of  being  built  up  in  vertical  sections. 

Work  was  finally  suspended  on  November  30,  1JM)1,  on  account  of  exhaustion  of 
funds,  and  since  that  date  the  small  crew  retained  to  care  for  property  have  been 
busy  pulling  nails  and  repiling  lock-form  lumber,  rei)airing  the  machinery,  tools, 
etc.,  making  cement  tests,  and  taking  discharge  observations. 
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During  the  period  of  no  active  operations  the  small  force  retained 
at  the  lock,  primarily  to  care  for  the  works  and  the  property,  made  a 
few  discharge  observations  and  also  continued  cement  tests  with  a 
view  to  determine  the  relative  economy  in  the  use  of  the  fine  White 
River  sand  as  compared  with  coarser  sand  obtained  from  the  Arkansas 
River.  As  this  series  of  tests  is  not  yet  completed,  exhibit  of  the 
various  results  obtained  is  withheld  for  future  report.  The  results  of 
the  discharge  observations  are  tabulated  below. 

Discharge  observaticym^  Upi>er  WhUe  River,  Arkansas. 
[OtMervations  taken  at  Maxwell's  Gin,  2  milcM  below  Lock  No.  2.    Mid  depth  floats  were  used.] 


Date. 


Lock  2, 

lower 

miter  sill 

gauge. 


Elevation  of  water. 


1902. 

April  11 

April  19 

May? 

May  17 

May  21 

May  28 

June  14 


Start  of 
observa- 
tion. 


Close  of 
observa- 
tion. 


Mean 
water 
width. 


Feet. 
248. 6 
249 
247. 6 
2ftl.7 
251.2 
2fi0.1 
246 


Fret. 
248. 
249 
247. 
251. 
251.2 
250. 2 
240 


,6 
7 


Fed. 
390 
395 

:wo 

432 
425 
410 
345 


Mean 

Area. 

Average 

depth. 

velocity. 

Feet  per 

Fed. 

Sq./ed. 
3,915 

second. 

10 

2.008 

10.4 

4,120 

2.349 

9.4 

3,560 

L741 

11.8 

6,100 

3.546 

10.9 

4,a52 

3.193 

10.1 

4,390 

2.985 

8.3 

2,866 

1.065 

Dis- 
charge. 


Cu.ft. 

persec- 

<md. 

7,861 

9,677 

6,198 

18,062 

14,856 

13,077 

3,083 


It  is  proposed  to  expend  the  available  funds  in  completing  and  put- 
tine  in  operation  Locks  No.  1  and  No.  2,  and  possibly  in  building  the 
lock  walls  and  abutment  at  Lock  No.  3. 

Estimates  for  fnture  operations. — The  scheme  of  work  is  to  com- 

Slete  dam  at  Lock  No.  1  and  build  pile  foundation  and  a  portion  of 
am  at  Lock  No.  2  this  fall;  also  commence  the  construction  of  lock 
walls  at  Lock  No.  3  as  soon  as  possible  after  receipt  of  authority  to 
begin  work.  Following  out  this  plan,  it  is  thought  the  dam  at  Lock 
No.  2  and  the  concrete  work  at  Lock  No.  3  will  be  completed  in  the 
fall  of  1903,  making  it  possible  to  proceed  with  the  construction  of  the 
dam  at  Lock  No.  3  and  the  lock  walls  at  Lock  No.  4,  funds  for  which, 
however,  are  not  available.  Therefore,  to  continue  the  work  without 
interruption,  $168,500  will  be  needed  during  the  fiscal  year  ending 
June  30,  1904,  the  estimate  for  which,  in  detail,  is: 

At  Lock  No.  3: 

Build  ffatee $4,750 

Build  levee  behind  abutment 510 

Build  lock  house,  outhouses,  etc 3, 300 

Procure  material  for  dam  and  cribs  and  begin  construction  of  dam 40, 000 

48,560 

Applv  to  construction  of  Lock  No.  4 110, 000 

Bulla  new  hull  for  dredge  and  transfer  machinery,  et(! 6, 000 

Apportionment  of  general  office  expenses *. 3, 940 

Amount  required  during  fiscal  year  ending  June  30,  1904,  in  addition 
to  the  amount  unexpended  June  30,  1902 168, 500 

*  r.*  *  *  « 
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Money  statement, 

July  1,  1901,  balance  unexpended $94,501.37 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13, 1902.      270, 000. 00 


June  30,  1902,  amount  expended  during  fiscal  vear: 

Lock  No.  If. .* $7,618.95 

Lock  No.  2 77,701.27 


364, 501. 87 


85, 320. 22 


July  1 ,  1902,  Imlance  unexpended 279, 181. 15 

July  1,  1902,  outstanding  liabilities 1, 845. 84 

July  1,  1902,  balance  available 277, 335. 31 


Amount  (estimated)  required  for  completion  of  existing  project 1, 020, 000. 00 

Amount  that  can  be  profitablv  expended  in  fiscal  year  enaing  June 

30,  1904,  in  addition  to  the  balance  unexpended  July  1,  1902 168, 500. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 

March  3,  1899 $160,000.00 

June  6,  1900 150,000.00 

June  13, 1902 270,000.00 

Total 580,000.00 

Expended  to  June  80,  1902 300, 818. 85 

Unexpended  July  1,  1902 279,18L15 


CONTRACTS. 


Name  of  contractor  and  article  contracted  for. 


Rate. 


Glencoe  Lime  and  Cement  (V).: 

11. 000  barrels  cement 

Griffiths  Iron  Works  Co.: 

14.093  pounds  wrouKht  iron. 

13.7o'2  pounds  cast  iron 

7,200  p<)unds  steel 


1.82 

.049 
.039 
.0675 


Contract 
appn>ved. 


Work  began. 


Expiration 
of  contract. 


Mar.  '29,1901     Apr.     3,1901     Jidy  22,1901 


May  31,1901     June   5,1901 


July  20.1901 


COMMERCIAL  STATISTICS. 


No  lock  being  in  operation,  navigation  was  controlled  by  the  con- 
ditions existing  in  the  open  river,  which  were  such  that  steamboat 
navigation  was  impmcticable  because  of  shoal  water  from  June  1, 
1901,  to  February  24,  1902.  The  disastrous  drought,  which  began  in 
April,  1901,  and  continued  until  February,  1902,  brought  financial  ruin 
to  many,  and  placed  whole  communities  under  the  care  of  the  charitable 
public,^  and  had  a  considerable  eflfect  on  the  volume  of  commerce. 
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List  ofbocUa  that  navigated  Upper  White  Hirer j  Arhmmay  from  May  SI,  11H)1,  to  June  /, 


Name. 


Kenneday . . . 
Ozark  Queen 


Net 
U>nH. 


126 


136 


Draft  hmdiMl. 
Steamers.  Barges. 


BuekElk 
Eureka . . 


58 
57 


Ft.  in. 
3    0 

3    0 

2    6 
1    6 


Ft.  in. 
3    0 

2    0 
1     2 


Between— 


/Batesville  and  White  Hall 

iPenti'rs  Bluff  and  White  Hall.. 

Batesville  nnd  Oakland 

Batesville  and  MeBee  Landing' 

Batesville  and  Buffalo 

Batesville  and  Sneed  Creek 

Penters  Bluff  and  Buffalo  City. 
Batesville  and  Calieo  Rock 


Passen- 
gers. 


Classification  of  commerce  reported. 


Articles. 


1902. 


Cotton 

Cotton  seed . 


Tons. 


220 


Lumber 

Staves 

Provisions 

Grain 

Cedar 

Railroad  ties  . 
Miscellaneous 


5'20 
190 

1,249 
890 

9,800 
13. 115 

1,488 


Total  freights. 


27,472 


Estimated  value $758, 040 


W4. 
IMPROVEMENT  OF  BUFFALO  FORK  OF  WHITE  RIVE:R,  ARKANSAS. 

Nothing  done  during  the  year.  The  small  balance  available  at  the 
beginning  of  the  year  was  practically  all  expended  caring  for  property. 
There  was  no  commerce  on  the  stream  during  the  year.  No  further 
work. is  recommended. 

Mancy  i<tatefnent, 

July  1,  1901,  balance  unexpended $448. 44 

June  30,  1902,  amount  expended  during  fiscal  year 343. 44 

July  1,  1902,  balance  unexpended 105. 00 

July  1,  1902,  outstanding  liabilities 50.25 

July  1,  1902,  balance  available 54. 75 


APPROPRIATIONS. 


The  only  appropriation  was  tliat  of  March  :{,  1899,  S3,5(H);  exi>ended  to  June  30, 
1902, 13,395;  unexpended  July  1,  1902,  $105. 
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COMMERCIAL   STATISTICS. 


Year  ending  May  1^1,  1902,  no  commerce;  year  ending  May  31,  1901,  718  tons  of 
rafted  railway  ties,  estimated  value  $1,940;  year  ending  May  31, 1900, 998  tons  of  rafted 
cedar  and  railway  ties,  estimated  value  $8,436. 


W  5. 

IMPROVEMENT  OF  CACHE  RIVER,  ARKANSAS 

Operations  this  fiscal  year, — Nothing  done. 

Estimate  for  future  operations, — To  maintain  a  channel  reasonably 
free  from  snags  from  the  mouth  of  the  river  to  James  Ferry  $2,000 
is  required  annualU\  The  funds  now  available  will  be  expended  in 
snagging  operations  carried  on  by  means  of  a  chopping  party.  The 
work  will  be  begun  in  the  vicinity  of  James  Ferry  and  carri^  as  far 
downstream  as  the  funds  will  permit. 

Money  stateinetit. 

Amount  appropriated  by  river  and  harl)or  act  approved  June  13,  1902  . .     $2, 000. 00 
July  1,  1902,  balance  unexpended 2, 000. 00 


Amount  that  can  l)e  profitably  expende<i  in  fiscal  vear  ending  June  30, 
1904,  for  maintenance  of  improvement,  in  addition  to  balance  unex- 
pended July  1,  1902 2,000.00 

Su omitted  in  compliance  with  re<]^uirementfi  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 


APPROPRIATIONS   AND    ALU>TMENT8. 


August  11,  1888,  mouth  to  Riverside $7, 000. 00 

July  13,  1892,  mouth  to  Riverside 2,000.00 

August  17,  1894,  allotted  from  White  River 2,000.00 

June  3,  1896,  allotted  from  White  River 2,000.00 

March  \  1899,  mouth  to  James  Ferry  1, 000. 00 

June  13,  1902,  mouth  to  James  Ferry 2, 000. 00 


Total 16, 000. 00 

Expended  to  June  :30,  1902 : .     14,000. 00 

Unexpended  July  1 ,  1 902 2, 000. 00 


COMMERCIAL   MTATIKI'ICS. 

The  river  was  too  low  for  navigation  from  May  I,  1901,  to  January,  1902. 
Lhi  of  renaeli*  that  navigatai  Cache  Rirery  Arkansas,  from  May  Sly  1901  ^  to  June  i,  190ii. 


I     ^,  ^  Draft  loaded.  „ 

Name.  ^^\    -  -  Ketwcen.  ^"^^      ^l^"" 

^^^-    Steamers.    IJnrges.  ^"P*-  ^^'^• 


Ft.   in.      Fi.    in.  i 

Emma o  3    0  3    0     Choetaw    BrUl«r»*    and     York*«  '  11 

Landing. 

Grace  Smith 66  3    6  2    0     Clarendon  and  U^  oampfi 10 

Geo.  W.  Maberrj* . .  16  2    Q   Maberrv  and  Choctaw  Bridge..  6 
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Classification  of  commerce  rejyorted,  190S. 

Tons. 

Staves  and  bolts 2, 360 

Saw  logs 11,005 

Railroad  ties 2, 280 

Miscellaneous  freights 41 

Total  freights 15, 676 

Estimated  value $40, 301 


W6. 
IMPROVEMENT  OF  BLACK  RIVER,  ARKANSAS  AND  MISSOURI. 

Operations  durinq  thU  fiacal  year, — Nothing  done.  The  nmall  bal- 
ance ($218.81)  available  July  1,  1901,  was  expended  in  caring  for  the 
hand-propelled  snag  boat  nix^erHide,  The  appropriation  of  June  13, 
1902,  did  not  become  available  in  time  to  do  anything  under  it  this 
year. 

Estimates  for  future  works, — Many  complaints  are  received  regard- 
ing the  condition  of  this  river.  The  estimate  of  $8,000  annually, 
adopted  in  1884,  is  not  sufficient  to  meet  the  demands  of  the  commer- 
cial interests.  To  properly  snag  the  river  and  maintain  the  channels 
so  obtained  $12,000  is  required  for  working  expenses  each  year.  To 
this  should  be  added  at  least  $3,000  for  care  of  the  boats  during 
periods  of  high  water  and  for  annual  repair,  making  $16,000  as  the 
amount  required  annually.  The  stream  is  believed  to  be  worthy  of 
this. 

The  balance  now  available  will  be  expended  in  maintaining  and 
operating  snag  boats  over  the  river  from  its  mouth  to  Poplar  Bluff, 
Mo.  It  is  thought  that  by  June  30,  1903,  there  will  be  only  sufficient 
funds  remaining  to  care  for  the  property  during  the  fiscal  ^ear  ending 
June  30,  1904;  therefore,  to  provide  for  snagging  operations  during 
that  year,  $12,000  is  required  in  addition  to  the  amount  now  available. 
The  estimate  in  detail  is: 

Operate  snag  boat  Beauregard  below  mouth  of  Current  River,  4  months $6, 500 

Operate  snag  boat  Riverside  above  mouth  of  Current  River,  7  months 5, 250 

Apportionment  of  general  office  expenses 250 

Amount  require<i  for  fiscal  year  ending  June  30,  1904,  in  addition  to 
amount  uncxi)ended  June  30,  1902 12, 000 

Jlrmtf/  ><tatem4int, 

July  1,  1901,  balance  unex^)ended $263. 81 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902  . .     21,  700. 00 

21, 963. 81 
June  30,  1902,  amount  expende<i  during  fiscal  year 257. 27 

July  1,  1902,  balance  unexpended 21,706.54 


Amount  that  can  be  profitably  exi)ended  in  fiscal  vear  ending  June  30, 
1904,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1, 1902 12, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
I    4,  1897,  and  of  section  7  of  the  river  and  harl)or  act  of  1899. 

ENG   1902 100 


1586   BEPOBT  OF  THB  CHIEF  OF  ENGINEERS,  U.  S.  ABMY. 


APPROPRIATIONS. 


Appropriations  have  been  made  fur  this  stream  separately  under  the  heads  of 
"Improving  Black  Biver,  Missouri,"  ** Improving  Black  Biver,  Arkansas/'  and 
'*  Improving  Black  Biver,  Arkansas  and  Missouri."    They  are  as  follows: 


June  14,  1880 $15,000.00 

March3,  1881 6,000.00 

August  2,  1882 10,000.00 

Julv5,  1884 20,000.00 

Augusts,  1886 5,000.00 

August  11,  1888 5,000.00 

August  11,1888 7,000.00 

September  19,  1890 5, 000. 00 

September  19,  1890 7, 000. 00 

July  13,  1892 5,000.00 


August  18,  1894 $9,500.00 

Junes,  1896 8,000.00 

March  3,  1899 8,000.00 

June  13,  1902 21,700.00 

Total 132,200.00 

Expended  to  June  30,  1902. .  110, 493. 46 

Unexpended  July  1,  1902  ...  21, 706. 54 


CK)MMKRCIAL   STATISTICS. 

Boats  of  not  over  18  inches  draft  could  navigate  all  the  year  to  Poplar  Bluff,  Mo. 
Boats  of  30  inches  draft  could  navigate  all  the  vear  to  the  mouth  of  Current  River. 
During  period  of  lowest  water,  towboats  and  rafts  were  laid  up. 

List  of  vessels  that  imvigattd  BUwk  River y  Arkansas  and  Missouri,  from  May  SI,  1901,  to 

June  1,  1902, 


Name. 


Net 
tons. 


El  Blanco '  32 

Roy 24 

Alma  Jane 24 

Harry  Waltz 63 

QuicLitep i  06 

Arthur 22 

A.  R.  Bragg 162 

Krata '  30 

C.E.Taylor >  fiO 

F.W.Tucker 99 

Gen.  Joe  Wheeler..;  66 

Current  View 33 


Draft  loaded. 
Steamer. ,  Barges. 


Ft. 
2 
2 
2 
1 
2 
1 
5 
4 
8 
4 
2 
1 


In. 
6 
2 
0 
8 
6 
2 
0 
6 
6 
6 
6 
4 


Ft. 
4 
3 
2 
4 
5 

(?) 
5 
5 
5 
5 
3 
3 


In. 
0 
0 
6 
0 
0 

0 
0 
0 
0 
0 
0 


Between- 


Coming  and  Poplar  Bluff 

do 

Poplar  Bluff  and  State  line 

Newport  and  Black  Rock 

Pletisure  boat 

Newport  and  Current  River  . . . 

;!!!!do!!!!!!!!!!!!!!!;!!]!!!!!!! 
do 

Newport  and  Black  Rock 

Newport  and  mouth  of  Straw- 
berry River. 


Round 
trips. 


115 
42 
35 
98 
7 
82 
67 
20 
50 
64 
40 


Pusen- 
gexB. 


eo 

200 


(?) 


16 
78 

160 
IQS 
50 
825 
266 
120 


( ^Uissijication  of  commerce  reptrrted,  1902, 

Tons. 

Cotton 688 

Cotton  seed »48 

Lumber 17, 277 

Staves  and  bolts 1 2, 053 

Provisions 1, 642 

Grain 496 

Spokes u 1,590 

Saw  logs 54, 245 

Railroad  ties 72,133 

Piling 3,680 

Square  timber 910 

Miscellaneous  freights 651 

Total  freights 166,213 

Estimated  value $919,767 
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W7. 
IMPROVEMENT  OF  CURRENT  RIVER  IN  ARKANSAS  AND  MISSOURI. 

Operations  thu  iiMcal  year, — Nothinor  done.  The  small  balance 
($299)  available  July  1,  1901,  was  expended  in  earing  for  the  snag  boat 
Riversufe.  The  appropriation  of  June  IH,  1JK)2,  did  not  become  avail- 
able in  time  to  do  anytning  thi^  year. 

Estimates  for  fvture  rrork'n, — TwcMit  y-four  days  of  actual  snagging  is 
all  that  has  lH3en  applied  to  this  river  within  the  last  two  years.  The 
funds  now  available  will  be  expended  in  maintaining  and  operating 
snag  boats — the  steam-propelled  ])oat  to  work  from  the  mouth  up  to 
the  mouth  of  Little  Black  Kiver,  sind  tlie  hand-propelled  })oat  to  work 
from  the  mouth  of  Little  Black  up  as  far  as  funds  will  pennit.  It  is 
doubtful  if  the  benefits  obtained  in  fiscal  year  VMM)  will  be  reobtained 
with  the  present  funds.  Probably  })y  rlune  30,  lt)()3,  operations  will 
have  to  cease  because  of  exhaustion  of  funds.  To  continue  the  work 
during  the  fiscal  vear  ending  June  30,  1904,  S5,G25  will  be  required. 
This  estimate  in  detail  is: 

Operate  snag  boat  Beauregard  two  months $3, 250 

Operate  snag  boat  Rtverside,  three  months 2, 250 

Apportionment  of  general  office  exj)en808 125 

Amount  required  during  fiscal  year  ending  June  30,  1904,  in  addition 

to  funds  unexpended  June  30,  1902 5, 625 

*  *  *  *  «   .  «  * 

Money  stateni^mt, 

July  1,  1901,  balance  unexpended $315. 91 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  1902. .      6, 900. 00 

7, 215. 91 
June  30,  1902,  amount  expended  during  fiscal  year 302. 94 

July  1,  1902,  balance  unexpended 6, 912. 97 

July  1,  1902,  outstanding  liabilities 12. 97 

July  1,  1902,  balance  available 6, 900. 00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1904,  for  maintenance  of  miprovement,  in  addition  to  the  balance 
unexpended  July  1 ,  1902 5, 625. 00 

Submitted  in  compliance  with  retiuiremeiits  (►f  nundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONH. 

The  early  examinations  of  this  river  were  made  under  appropriations  for  this  in 
combination  with  other  streams.  The  independent  aj)propriations  for  this  stream 
are  as  follows: 

Jmie2, 1872,  Current  River,  Missouri $5,000.00 

March  3,  1881,  Current  River,  Arkanf^as  and  Missouri 2, 000. 00 

August  18,  1894,  Current  River,  Arkansas  and  Missouri 8, 000. 00 

June  3,  1896,  Current  River,  Arkansas  and  Mir^souri 2, 000. 00 

March  3,  1899,  Current  River,  Arkansas  and  Missouri 5, 000. 00 

June  13,  1902,  Current  River,  Arkansas  and  Missouri 6, 900. 00 

Total 28,900.00 

Expended  to  June  30, 1902 21, 987. 03 

Unexpended  July  1,  1902 6, 912. 97 
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COMMERCIAL   STATISTICS. 

No  steamboat  reports  goinp:  above  Johnsons  Landing,  25  miles  above  the  mouth. 
Very  small  gasoline  boats,  from  which  no  reports  could  be  obtained,  operated  out 
of  Doniphan,  Mo.     Saw  logs  and  railway  ties  w^re  rafted  from  all  along  the  stream. 

List  of  boats  that  navigated  Current  River,  Arkansas  and  Missouri^  from  May  31,  1901,  to 

June  1,  1902. 


Njime. 

Net 
tons. 

Draft  1 
Steamer. 

oadcd. 
Barges. 

Ft.  in. 
5    0 

5    0 
5    0 
5    0 

Newpor 
inc. 

do.. 

do.. 

do.. 

Between — 
t  and  Johnsons  lAnd- 

Round 
trips. 

Paasen- 
gen. 

A.  R.  Bnigg 

Krata 

lf)2 

30 
50 
99 

Ft. 
f) 

4 
3 
i 

in. 
0 

6 
6 
6 

82 

57 
20 
50 

160 
102 

C.  E.  Tayl(>r 

50 

F.  W.  Tucker 

325 

Cotton 

CloAsiJia 

Uion  of  commerce 

reporledy  190£. 

Tom. 
225 

Cotton  seed 

325 

Lumber 

275 

Staves  and  bolts 

563 

Provisions 

170 

Saw  logs 

12,456 

23,371 

750 

Railroad  ties 

Square  timber. . 

Miscellaneous  fr 

eights 

50 

Total  freij 

37,186 

i 

Estimated  value 

^65, 766 

• 

W8. 

IMPK0VEMP:NT  of  ST.  FRANCIS  river,  ARKANSAS. 

Operations  during  the  year, — Nothing  done.  Most  of  the  small 
balance  ($205.61)  available  July  1,  1901,  wavS  expended  in  care  of  the 
snag  boat  A,  B,  Johnson, 

Congress,  bv  act  approved  June  13,  1902,  consolidated  the  improve- 
ment of  this  river  with  that  of  L'Anguille  River  under  the  appropri- 
ation title  '^Improving  St.  Francis  and  L'Anguille  rivers,  Arkansas." 
Under  this  new  title  recommendations  as  to  future  operations  are 
made. 

Mmiey  statement, 

July  1,  1901,  balance  unexpended $256. 19 

June  30,  1902,  amount  expended  during  fiscal  year 251. 04 

July  1,  1902,  balance  unexpended 5. 15 

July  1,  1902,  outstanding  liabilities 2. 67 

July  1,  1902,  balance  available 2.48 
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.APPROPRIATIONS. 


The  earlier  examinations  and  the  earlier  ojH'rations  were  made  under  appropria- 
tions for  this  in.  conjunction  with  other  rivery.  Of  the  expenditures  under  tnese 
appropriations  this  office  has  no  record. 

The  separate  appropriations  are  as  follows: 

March  3,  1871 110,000.00 

June  14,  1880 5,000.00 

July  5,  1884 12,000.00 

August  5,  1 886 8, 000. 00 

August  11,  1888 4,000.00 

September  19,  18VK) : 4,000.00 

August  18,  1894 «8:^,000.00 

Junes,  1896 8,000.00 

March  3,  1899 8,000.00 


Total 142,000.00 

Expended  to  June  30,  1902,  for  regular  project 66, 994. 86 


Unexpended  July  1,  1902 


5.15 


COMMERCIAL   STATISTICS. 

Above  Black  Fish  Cut-off  the  river  was  too  low  for  navigation  from  July  10,  1901, 
to  Januarv  8,  1902.  Below  Black  Fish  Cut-off  it  was  too  low  from  August  15,  1901, 
to  December  15,  1901. 

List  of  boats  that  navigated  St.  Francis  River ^  A rk(in8a.%  frmn  May  SI,  1901  ^  to  June  7, 

190J. 


Nftme. 

Net 
tons. 

Draft, 

loaded. 

Between — 

Round 
trips. 

Passen- 

Steamer. 

Ft.  In. 
2    0 

4    0 

.  2    0 

2  6 

3  0 

3  6 

4  6 
3    6 

Barge.«<. 

gers. 

Rock  City 

63 

28 
9 
12 
53 
98 
92 
87 

fY.  In. 
5    0 

2"  0* 

Helena  and  points  on  lower  St. 

Francis. 
Towiiiif  t^)  marked  tree 

100 

Welcome 

Helena 

Helena  and  Ashworths 

62 
62 

26 
2 

200 

J.  B.  Butts 

do 

Grace  Velie 

Helena  and  Cut-oflF 

G.  M.  Sivley 

L.  E.  Patton 

5  6 

6  0 
6    0 

Short  Bend  and  Helena 

Mouth  and  BIk  Eddy 

J.  C.  Atlee 

do 

a  No 

t  rojMirted. 

Cotton 

Cottonseed 

Hidee 

Live  stock  . 
Lumber  ... 
Provisions . 

Grain 

Saw  1( 


Classification  of  commerce  reported,  1902. 


3llan 


Miscellaneous  freights. 


Tons. 

175 

1,230 

1 

100 

2,035 

220 

380 

81,588 

102 


Total  freights 85, 831 


Estimated  value , $269,190 


fl$75,000  of  this,  by  conditions  of  the  act,  were  to  be  expended  by  the  Mississippi 
River  Commission  for  levee  construction. 
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Wg. 

IMPROVEMENT  OF  ST.  FRANCIS  AND  L^ANGUILLE  RIVERS,  ARKANSAS. 

This  is  a  new  appropriation  title  adopted  by  act  of  Congress 
approved  June  18,  1902.  It  revives  a  former  work  known  by  the  title 
''Improving  L'Anguille  River,"  and  consolidates  it  with  that  of  '' Im- 
proving St.  Fmncis  River,  Arkansjis."  Nothing  was  done  under  it 
this  year,  as  the  appropriation  became  available  too  late  in  the  year. 

liemnrks  and  ei<ti mateH  for  fnt nvr  operat wjis,- -Neither  of  the  streams 
covered  by  this  appropriation  is  navigable  during  lowest  stages.  The 
navigable  stages  depend  largely  upon  the  stages  of  the  Mississippi 
River,  of  which  the  St.  Francis  is  a  tributary.  The  operations  for 
improvement  are  mainly  snagging  operations,  and  the  greatest  num- 
ber of  obstructions,  sunken  saw  logs,  are  made  by  the  users  of  the 
streams.  Rafting  is  the  principal  commerce,  and  the  saw  logs  of  the 
heavier  woods,  locally  known  as  '"sinkers,*"  lost  from  the  rafts,  settle 
directly  to  the  bottom  of  the  channel.  It  is  of  frequent  occurrence  that 
a  snag  boat  during  a  week's  work  will  raise  no  other  obstructions  than 
these  ''sinkers."  They  are  most  troublesome  to  navigation  when  the 
rivers  are  just  above  low  stage  and  barely  navigable.  At  higher 
stages,  since  they  lie  flat  on  the  bottom,  they  do  not  interfere.  This 
condition  makes  it  necessary  to  c^rry  on  the  snagging  operations  at 
the  very  period  when  it  is  most  diflicult  for  the  snag  boat  to  get  from 
one  pool  to  another,  and  frequently  a  slight  lowering  of  the  stage  in 
the  river  causes  suspension  of  operations  for  this  reason  alone.  Tnese 
remarks  apply  to  the  St.  Francis  River  below  the  Sunk  Land  and  the 
L'Anguille  below  Marianna.  In  the  Sunk  Land  snagging  operations 
are  possible  only  when  the  river  is  at  high  stages.  Dunng  low- 
water  period  its  bed  is  dry  in  many  places,  and  smce  there  is  prac- 
tically no  navigation  on  this  portion  of  the  river,  it  can,  without 
detriment,  ))e  omitted  from  estimates  for  future  work.  In  1884  the 
estimate  for  snagging  operations  on  the  St.  Francis  River  was  made 
$8,000  annually.  Working  under  this,  the  scheme  of  operations 
has  been  to  work  below  Madison  one  season  and  above  Madison 
the  next.  This  plan  has  not  been  followed  stricth',  as  it  has  not 
been  possible  to  keep  the  lower  river  reasonably  free  of  obstructions 
with  a  biennial  appropriation  of  $8,000.  Although  no  work  has  been 
done  between  Ash  Bend  (110  miles  above  the  mouth)  and  Marked  Tree 
(177  miles  a})ove  the  mouth)  since  fiscal  year  1894,  the  funds  now  avail- 
able will  be  expended  in  snagging  operations  below  Madison,  on  the 
St.  Francis  River,  and  below  Marianna,  on  the  L'Anguille  River.  It 
is  thought  that  by  June  80,  1903,  there  will  not  be  sufficient  funds 
available  to  operate  a  snag  boat  that  fall;  therefore  $8,000  will  be 
required  during  the  fiscal  year  ending  June  30, 1904.  If  such  be  pro- 
vided it  will  probably  be  expended  in  much  needed  snagging  operations 
above  Madison. 

Mon^  statement. 

Amount  appropriated  by  river  and  harl)or  act  api)r()ved  June  13, 1902. . .     $9, 000. 00 
July  1,  1902,  balance  unexpended 9, 000. 00 


I  Amount  that  can  Ikj  profitably  expended  in  fiR*al  year  ending  June  30, 
1904,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1, 1902 8,000.00 
Submitted  in  compliance  with  nnjuirementH  of  sundry  civil  act  of  June 
4,  1897»  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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APPROPRIATIONS. 

Total  appropriated  for  St.  Francis  River,  Arkansas  (shown  in  detail  under 

"Improving St.  Francis  River,  Arkansas") «$142,000 

June  18,  1878,  UAnguille  River 10,000 

March  3,  1879,  UAnjjruilie  River 5,000 

June  14,  1880,  UAnguille  River 2,000 

June  13,  1902,  St  Francis  and  L'Anguille  rivers,  Arkansas 9, 000 

Total  for  St  Francis  and  L'  Anguille  rivers,  Arkansas 168, 000 

COMMERCIAL   STATISTICa. 

Neither  stream  was  navigable  all  the  year.  The  navij^^tion  periods  are  governed 
largely  by  the  stages  of  the  Mississippi  River.  No  statistics  were  gathered  for  these 
rivers  this  year;  however,  as  a  close  estimate,  the  commerce  is  96,700  tons,  having  an 
estimated  value  of  $291,000.     It  is  mainly  that  arising  from  lumber  industries. 


W  10. 
IMPROVEMENT  OF  ST.  FRANCIS  RIVER,  MISSOURI. 

This  is  a  revival  of  an  old  work  with  this  exception:  In  the  former 
work  the  improvement  was  to  extend  from  Kennett,  Mo.,  to  Green- 
ville, Mo.  (128  miles),  while  in  this  it  is  to  extend  from  the  head  of 
the  Sunk  Lands  to  Poplin,  Mo.  (84  miles). 

OperoLtiaiis  this Jiscal  year, — Nothing  done,  the  funds  appropriated 
by  act  of  June  13,  1902,  not  becoming  available  in  time. 

At  the  present  time  rec^onmiendation  either  for  or  against  this  work 
can  not  be  made,  as  opportunity^  to  investigate  existing  conditions  has 
not  occurred.  There  are  no  steamboats  on  the  river  at  the  present 
time  and  rafting  appears  to  have  dwindled  away  to  nearly  nothing. 

The  present  iund!s  will  be  expended  in  procuring  necessary  plant 
and  in  snagging  the  river  from  Poplin  as  far  downstream  as  the 
funds  will  permit.  It  is  thought  that  the  proposed  work  will  sat- 
isfy the  needs  of  commerce  until  the  close  of  the  fiscal  year  end- 
ing June  30,  1904,  and  no  recommendation  regarding  funds  for  that 
year  is  made. 

Mmiey  Htatetneid, 

Amount  appropriated  by  river  and  liarbor  act  approved  June  13,  1902  . .  $10, 000. 00 
July  1,  1902,  balance  unexpended 10,000.00 


APPROPRIATIONS. 

This  reach  of  river  is  understood  not  to  have  been  included  in  the  sna^ng  opera- 
tions under  the  early  appropriations  for  snagging  in  Western  rivers.  Its  specific 
appropriations  are  as  follows: 

August  11,  18S8 $5,000.00 

September  19,  1890 10,500.00 

August  18, 1894 5,000.00 

June  13,  1902 10,000.00 

Total 30,500.00 

Expended  to  June  30, 1902 $20,500.00 

Unexpended  July  1,  1902 10,000.00 

o Seventy-five  thousand  dollars  of  aj)propriation  of  August  18,  1894,  was  expended 
by  the  MiMi8ri{^i  River  Commission  for  levee  construction. 
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COMMERCIAL  STATISTICS. 

The  steamer  TkCy  the  last  of  the  steamers  on  this  river,  left  it  this  year  without 
doing  any  business  on  the  river.  The  river  was  too  low  for  navigation  from  June 
17, 1901,  to  March  7,  1902. 

(Classification  of  commerce  reported  1902, 

Tons. 

Saw  logs 6,000 

Railroad  ties 420 

Total  freights 6,420 

Eflthnated  value - $13,092 


APPENDIX  X. 


REMOVING  SNAGS  AND  WRECKS  FROM  MISSISSIPPI  RIVER;  IMPROVE- 
MENT OF  MISSISSIPPI  RIVER  BETWEEN  THE  OHIO  AND  MISSOURI 
RIVERS,  OF  HARBOR  AT  ST.  LOUIS,  MISSOURI,  AND  IMPROVEMENT 
TO  PREVENT  THE  MISSISSIPPI  FROM  BREAKING  INTO  CACHE  RIVER 
AT  BEECHRIDGE,  ABOVE  CAIRO,  ILL. 


REPORT  OF  MAJ.  THOS.  L.  CASEY,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1902,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMEXTH. 


1.  Removing  snags  and  wrecks  from  the  3.  Harbor  at  St.  Ix)iii8,  Mo. 

Miseissippi  River  below  the  mouth  4.  To  prevent  the  MiHsissippi  River  from 

of  the  Missouri  River.  breaking  through  into   the  Cache 

2.  Mississippi  River  between  Ohio  and  River  at  or  near  a  point  known  as 

Missouri  rivers.  Beechridge,  above  Cairo,  111. 


Engineer  Office,  United  States  Army, 

St.  Lou!s,  Mo.,  My  11,  1902. 

General:  I  have  the  honor  to  transmit  herewith  the  annual  report 
for  the  works  under  my  charge  for  the  fiscal  year  ending  June  30, 1902. 
Very  respectfully,  your  obedient  servant, 

Thos.  L.  Casey, 
Maj(>i\  Corps  of  Engineers. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineef's,  U.  S.  A. 


X  I. 

REMOVING  SNAGS  AND  WRECKS  FROM  THE  MISSISSIPPI  RIVER  BELOW 

THE  MOUTH  OF  THE  MISSOURI  RIVER. 

A  concise  statement  of  the  project  for  and  history  of  this  work  will 
be  found  in  the  Annual  Report  of  the  Chief  of  Engineers,  United 
States  Army,  to  which  this  report  is  an  appendix,  as  well  as  on  page 
2621  of  the  Report  of  the  Chief  of  Engineers,  United  States  Army, 
for  1900., 

This  work  is  now  being  done  through  the  instrumentality  of  two 
large  steel-hulled  snag  boats,  //.  G.  Wrig/it  and  J.  N.  Macomh,  fitted 
wim  all  necessary  tools  and  appliances  and  operated  by  hired  men; 
they  patrol  the  river  between  the  mouth  of  the  Missouri  River  and 
Natchez,  Miss.,  with  an  occasional  visit  as  far  down  as  New  Orleans,  La. 
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OPERATIONS   DURING   THE   FISCAL  YEAR   ENDING   JUNE    30,  1902. 

At  the  beginning  of  the  fiscal  year  the  snag  boat  J,  N,  Macomh^  was 
laid  up  in  ordinary  at  St.  Louis,  Mo.,  undergoing  repairs.  On  July 
11,  the  river  having  fallen  to  a  stage  favorable  for  successful  work,  the 
boat,  under  command  of  Capt.  Alex.  H.  Stewart,  left  St.  Louis  and 
proceeded  to  patrol  the  river  between  Memphis,  Tenn.,  and  Natchez., 
Miss.  This  )K)at  was  constantly  at  work  until  March  31,  1902,  when 
it  was  laid  up  at  St.  Louis  on  account  of  high  water.  Since  that  time 
the  boat  has  been  undergoing  minor  repairs. 

At  the  })eginning  of  the  fiscal  year  the  snag  boat  //.  G,  Wright  was 
laid  up  at  St.  Louis,  Mo.,  undergoing  minor  repaii-s.  The  condi- 
tion of  the  river  being  favorable  for  work,  this  boat  was  put  in  serv- 
ice on  August  1,  under  connnand  of  Capt.  James  Taylor,  to  begin 
the  patrol  of  the  river  })etween  the  mouth  of  the  Missouri  River  and 
Memphis,  Tenn.  The  boat  was  constantly  at  work  until  March  20, 
1902,  when  it  was  laid  up  at  St.  Louis  on  account  of  high  water,  and 
since  that  time  has  been  undergoing  minor  repairs. 

The  repairs  that  have  been  made  to  the  boats  have  put  them  in  good 
condition  to  resume  work  as  soon  as  the  stage  of  the  river  is  favorable. 

It  having  become  evident  that  it  would  l)e  proper  economy  to  install 
on  each  of  the  snag  boats  an  ice-making  and  refrigerating  plant,  on 
January  29,  1902,  authority  to  establish  two  suitable  plants  at  an 
estimated  cost  of  $7,400  was  requested  of  the  Chief  or  Engineers. 
This  was  granted  on  February  4,  1902.  Specifications  for  the  portion 
which  was  to  be  procured  by  contract  were  prepared  and  after  due 
advertisement  the  })ids  received  were  opened  April  14,  1902.  The 
lowest  satisfactory  bid  Ix^ijig  in  excess  of  the  portion  of  the  original 
estimate  allowed  to  thest*.  items,  the  authority  of  the  Chief  of  Lngi- 
neers  was  requested  to  increase  the  limit  of  cost  to  $9,400,  which  was 
granted  April  25,  1902.  Contract  was  entered  into  May  10  with  the 
lowest  bidder,  the  New  Jersey  Foundry  and  Machine  Company  of  New 
York,  in  the  sum  of  $7,100  for  the  two  plants. 

The  capacity  of  these  plants  assures  an  abundance  of  ice  and  refrig- 
eration and  it  is  unquestioned  that  sucli  a  saving  will  be  effected  boui 
in  ice  consumed  and  wastjige  in  subsistence  stores  that  from  a  com- 
mercial point  of  view  the  plants  will  prove  a  judicious  investment. 

A  summary  of  the  work  accomplished  by  the  two  boats  during  the 
fiscal  year  is  found  in  the  following  table: 


^<----  'pullfd. 


John  N.  Macomb 2, 206 

Horatio  G.  Wright \    1,701 


Total. 


8,970 


Trees  cut. 


15,548 
13,S22 


28,870 


Drift 

piles 

removed. 


MUes 
ran. 


8      11.248 
19        6.609 


27  I    17,857 


In  addition  to  the  al)ove,  the  snag  boats  removed  or  destroyed  wrecks 
as  follows: 

«/.  N.  Maeomh, — Septem}>er  80,  1901,  wreck  of  coal  barge  opposite 
Sunnyside  Landing,  Ark.;  March  29,  1902,  wreck  of  barge  at  foot  of 
Dorcas  street,  St.  Louis,  Mo. 
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H.  G.  WrighL — October  5,  and  November  6,  7,  and  8,  1901,  wrecks 
of  8teamers  Rock  Island  and  Stephen  Beard  in  St.  Louis  Harbor; 
November  9,  11,  and  12,  1901,  wreck  of  steamer  Memphis^  foot  of 
George  street,  St.  Louis,  Mo. ;  March  7-10,  1902,  wreck  of  cement 
bar^e  50  miles  below  St.  Louis,  Mo. ;  May  10,  1902,  wreck  of  steamer 
Lulu  Worthy  St.  Louis  Harbor. 

The  trees  refeiTed  to  are  generally'  leaning  timber  in  bends  of  the 
river,  or  trees  that  are  liable  to  fall  into  the  water  and  })ecome  obstruc- 
tions to  navigation. 

An  annual  appropriation  of  an  amount  not  to  exceed  $100,000 
having  been  made  lor  this  work,  the  snag  }x)ats  will  patrol  the  river 
whenever  necessary,  in  order  to  keep  thci  channel  free  from  obtruc- 
tions,  such  as  snags,  logs,  drift  piles,  leaning  trees,  and  such  wrecks 
as  they  may  be  able  with  their  appliances  to  remove  after  the  same 
have  been  blown  to  pieces  with  explosives. 

EXPENDITURES.         * 

The  amount  expended  on  this  work  to  July  1, 1901,  under  all  specific 
appropriations  since  and  to  include  March,  1879,  is  $1,688,834.59. 

Amount  expended  from  current  allotment  during  the  fiscal  year, 
$92,639.67.  A  detailed  statement  of  this  expenditure,  as  required  by 
law,  is  given  in  the  accompanying  Tables  1  and  2. 

The  work  was  all  done  by  hired  labor.  In  genei*al,  the  material  has 
been  purchased  from  the  lowest  bidder  for  the  most  suitable  article, 
after  ten  days'  advertisement  for  proposals.  In  many  cases  this  method 
was  impracticable.  Purchases  were  then  made  in  open  market  in 
the  manner  usually'  pursued  by  private  individuals.  The  work  done 
by  the  snag  boats  is  of  great  benefit  to  the  commerce  and  navigation 
on  the  river.  Before  the  work  was  so  completely  patrolled  as  it  now 
is,  the  sinking  of  steamboats  and  other  river  craft  by  running  on  snags 
was  a  common  occurrence.  During  recent  years  such  disasters  seldom 
happen.  Although  life  and  property  would  seem  to  be  much  safer 
now  than  formerly,  the  rate  of  insurance  has  not  materially  decretised. 

It  is  proposed  during  the  coming  fiscal  year  to  continue  operating 
tliese  snag  boats,  as  provided  for  in  the  river  and  harbor  act  of 
August  11, 1888. 

'file  statistics  relating  to  the  commerce  benefited  by  the  operations 
of  these  snag  boats  will  be  found  in  the  report  of  operations  for  this 
year  for  the  improvement  of  the  Mississippi  lliver  from  the  mouth  of 
the  Missouri  to  the  mouth  of  the  Ohio  River. 

The  headquarters  of  the  snag  boats  is  in  St.  Louis. 

The  amount  of  internal  revenue  collected  was  $18,009,400.81. 

Mr/ney  statement. 

/Lmount  drawn  under  section  7,  atrt  of  August  11,  1888 $92, 639. 67 

June  30,  1902,  amount  expended  during  fiscal  year 92, 639. 67 

July  1,  1902,  amount  available  for  fiscal  year  1902-3 100, 000. 00 
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APPROPRIATIONS    MADE    BY  CONGRESS  FOR  REMOVING  OBSTRUCTIONS  IN    MISSISSIPPI    RIVER. 


Bv  act  of — 

March  3,  1879 

June  14,  1880 

March  3,  1881 

March  2,  1882 

July  5,  1884 

August  5,  1886 

August  11,  1888 

Fiscal  year  ending  June  30- 

1890 

1891 

1892 


$100, 000. 00 
100, 000. 00 
80, 000. 00 
85,000.00 
72, 950.  63 
56, 250. 00 
100,000.00 

49,  089. 17 
92,  720.  97 
98, 250.  00 


Fiscal  year  ending  June  30 — 

1893 $96,497.23 

1894 88,252.46 

1895 100,000.00 


1896. 
1897. 
1898. 
1899. 
1900. 
1901. 
1902, 


80, 496. 26 
83,421.64 
88, 917. 74 
88, 923. 15 
86, 355. 29 
86,710.05 
92, 639. 67 


Total 1,726,474.26 


CONTRACT   IN    FORCE. 

Articles:  Two  refrigerating  plants. 
Rate:  $3,550  each. 

Name  of  contractor:  New  Jersev  Foundry  and  Machine  Company,  of  New  York, 
N.  Y. 
bate  of  approval:  May  26,  1902. 
Date  of  beginning  work:  On  approval  of  bid. 
Date  of  expiration:  June  6,  1902.     ( Extended  to  July  5,  1902.) 


Table  No.  2. — Summary  of  expfnses  for  operating  U.  S.  snag  Inxtts  H.  G.  Wright  and 
J.  N.  Macomb  in  connection  ivUh  the  work  of  removing  obstructions  ni  Missitisippi  Kiwr 
during  the  fiscal  year  ending  June  SO  y  J  90S. 


Application. 


Office  expenses 

Expenses  of  snag  bout  U.  G. 


Crew 

Outfit 

Fnel 

Subsistence 

Supplies 

Repairs 

MisccUaneouH 

Expenses  of  snag  lK>ut  J.  N. 
Macomb: 

Crew 

Outfit 

Fuel 

Subsistence 

Supplies 

Repairs 

Miscellaneous 


Total. 


July. 
$1,003.35 

1,431.50 


8.50 
269.40 


129.96 


1,952.83 


425.70 
808.46 


13.25 


6,042.95 


August. 
$2.00 

2,143.84 


1901. 
September. 


October.     November.  December. 

I 

$1,067.00  $33.54  i  $8.30  $18.8S 


335.00 


493.40 
519.61 


473.50 
620.38 


55.90 


3,941.00 

40.00 

1,065.50 

760.91 

4.50 

.75 


2,167.00 

2.136.00 

491.18 

610.64 

265.14 

7.10 

l,1ftl.45 
890.77 

*  i.M 

2,134.33 


540.00 
420.98 


2,123.01        2,110.50 


2,078.75 
455.83 


735.00 
663.27 


,1. 


10.90 


2,116.60 


1.193.13 

290.06 

20.50 


6,254.19 


7.209.37  !      9,366.87  ,      7,157.60 


2,189.00 


1,395.00 
901.96 


7,666.51 
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Table  No.  2. — Summary  ojf  expenses  for  operating  U.  S.  snag  boats  H.  O.  Wright  and 
J.  N.  Macomb  in  connection  vith  the  vmrk  of  remm^ng  obstructions  in  Mississippi  River 
during  the  fiscal  year  ending  June  30^  1902 — Continued. 


Application 


1902. 


January. 


Office  cxpenHCfi . 


ExpenseH  of  8nag  boat  H.  6. 
Wright: 

Crew 

Outfit 

Fuel 

Subsistence 

Supplies 

Repairs 

Miscellaneous 

Expenses  of  snag  boat  J.  N. 
Macomb: 

Crew 

Outfit 

Fuel 

Subsistence 

Supplies 

Repairs 

Miscellaneous 


81,005.60 
2,101.00 


543.80 
833.62 


2,114.00 


830.25 
412. 93 


Total 


7,341.20 


February.  I  March. 


$4.20  $1,079.74 


2,131.00     1,862.83 
35.00  ' 


1,073.80 
482.92 


186.00 
208.84 


2,156.00    ,2,159.00 


780.00     1,492.00 
296.82         485.32 


April. 


May. 


1,392.50 
159.05 
367.25 
118.22 
243.30 
406.05 


June. 


$198.98       $996.50        $12.80 


1,456.05 

1,350.33 

80.00 

139. 81 

237.32 

880.53 


1.424.00 
4,323.50 


419.11 


1,370.67 
242. 84 
206.25 
110.66 
410. 11 
905.16 


6,959.74  7,473.73  6,131.04 


1,360.00 
912.04 
107.61 
139.81 
214. 72 
805.53 


8,680.25 


1,357.00 
4,385.48 


419.09 


Total. 


$5,428.34 


22,510.72 
5.907.88 
5,967.33 
4,874.26 
750.26 
1,592.88 


6.75 


12,457.32 


23,092.84 
5,540.36 
9,783.69 
4,805.19 
645.33 
1,716.44 
24.15 


092,639.67 


o  Includes  $7,302  liabilities  incurred  during  fiscal  year,  but  remaining  unpaid  on  June  30, 1902. 


X  2. 


IMPROVEMENT  OF  MISSISSIPPI  RIVER  BETWEEN  OHIO  AND  MISSOURI 

RIVERS. 

A  concise  statement  of  the  project  for  and  history  of  this  work  will 
be  found  in  the  Annual  Report  of  the  Chief  of  Engineers,  U.  S. 
Army,  to  which  this  report  is  an  appendix,  as  well  as  on  page  2631  of 
the  Report  of  the  Chief  of  Engineers,  U.  S.  Army,  for  1900. 

Reference  should  be  made  to  the  Report  of  the  Chief  of  Engineers, 
U.  S.  Army,  for  1894,  pages  1577  et  seq. ,  for  information  relating  to  the 
development  of  the  various  forms  of  construction  and  for  a  r^sum^  of 
the  various  types  employed  between  1872  and  1894  and  to  the  Reports 
of  the  Chief  of  Engineers,  U.  S.  Army,  for  1895  (p.  2059),  1896  (p. 
1717),  1897  (p.  2012),  1898  (p.  1698),  1900  (p. '2632),  and  1901  (p.  2169) 
for  miAor  details  as  to  forms  of  construction. 

Since  the  adoption  of  this  project  work  has  been  done  substantially 
according  to  the  methods  referred  to  above  at  the  following  localities: 
Piasa  Island,  Alton  Harbor,  mouth  Missouri  River,  St.  Louis  Harbor, 
Cahokia  chute.  Arsenal  Island,  Horsetail  Bar,  Carroll  Island,  Twin 
Hollows,  PuUtight  and  Beards  Island,  Chesley  Island,  Jim  Smiths,  Sul- 

Shur  Springs,  Foster  Island,  Lucas,  Cornice  Island,  Calico  Island, 
lichaels  Landing,  Osborne  Field,  Rush  Tower,  Danby  Landing,  Fort 
Chartres,  Crooks  Landing,  Turkey  Island,  Ste.  Genevieve,  Kaskaskia 
Island,  Horse  Island  (Chester),  Clearyville,  Liberty  Island,  Seventy- 
six  Landing,  Hamburg,  Devils  Island,  Minton  Point,  Cape  Girardeau, 
Commerce  Island,  Burnham  Island,  Powers  Island,  Goose  Island, 
Buffalo  Island,  and  vicinity  of  Cairo. 


1598       REPORT   OF   THE    CHIEF   OF    ENGIKEEBS,  U.  B.   ABMT. 

PERMANENT  IMPROVEMENT. 

On  account  of  lack  of  availa})le  funds  work  was  confined  to  the  care 
amd  repair  of  plant,  and  collection  of  physical  data  by  reading  gauges 
and  measuring  volumes  of  discharge  at  low  stages  in  continuation  of 
the  same  class  of  work  begun  in  1900,  as  reported  in  Annual  Report  of 
Chief  of  Engineers,  1901,  pages  2178-2197.  Two  discharge  measure- 
ments during  the  fiscal  year  1902  were  made,  with  results  as  follows: 

Metwnrements  of  (I'mcfiarge  of  Mimssippi  River ,  1901-2. 


DaU'H. 


LcM-ality. 


Nov.    8,  1901 
Jan.  16, 1902 


Fo<»t  of  Arsenal  Htrcet,  St. 

Ix)uls,  Mo. 
do 


Gauge  readings. 


St.  I>ouiR 
gauge. 

0=lfi(i.2« 

feet 

aljove 

St.  LouiH 

datum. 


Elevations  of  wa- 
ter Kiirfaee  above 
St.  I^uiH  datum. 


St.  LouiH 
gauge. 


Local 
gauge. 


0»cil- 
lation. 


3.40         109.66  •■      168.98 


l.'J6 


167.52 


I 


167.01 


S. 
S. 


Width 

of 
water- 
way. 


2,284 
2,319 


Area  of 
entire 
crtm 

section. 


20,516 


Dates. 


I/K*ality 


Area 

of 
crosM 


Eleva- ' 
tion  of ; 
mean  i  Total 


Nov.    8, 1901 
Jan.  16. 1902 


flection    Mean    bottom ; volume 


below 
stand- 
ard low 
water." 


Sq.ft. 
Foot   of   Arsenal     25,400 

street,  St.  Louis, 

Mo. 
do 27,161 


depth. !  above  |  of  dis- 
8t.      charge. 
Louis  I 
datum. 


Fed. 
10.4 


8.9 


Mean 
ve- 
locity. 


Fcrt. 
158.6 


C.Jt. 


Ft.  per 


per  9er.      «•<•. 
57,446  ;      2.42 


158.2  I  4:',.  631 


2.13 


Method. 


Fill)  depth.   Rod 
floats. 


Do. 


Running  ice. 

(1  Standard  low  water  reads  4  feet  on  the  St.  Louis  gauge  and  3.8  feet  on  the  engineer  depot  gaogv* 


PIJ^NT  AND  MATERIAL. 


The  plant  belonging  to  this  improvement  has  been  maintained  in 
condition  to  be  safe  and  to  reduce  its  deterioration  while  idle  to  a 
minimum.  Worn-out  items  have  not  been  replaced  on  account  of  lack 
of  funds  and  for  reasons  stated  In  the  Annual  Report  of  the  Chief  of 
Engineers,  1901,  page  2173. 

Mr.  D.  M.  Currie  has  continued  in  charge  of  the  duties  of  principal 
assistant  engineer,  with  Assistant  Engineers  William  S.  Mitchell,  John 
O.  Holman,  E.  D.  Libby,  and  C.  D.  Lamb. 

The  district  suffered  a  serious  loss  in  the  sudden  death  of  Mr.  John 
O.  Hohnan,  on  November  19,  1901,  while  on  duty  on  the  river. 
Mr.  Holman  was  a  thoroughly  competent  engineer,  and  his  services 
for  some  twenty  years  have  been  faithful  and  efficient.  In  November 
Assistant  E.  D.  Lib})y  was  o})liged,  on  account  of  failing  health,  to 
take  an  extended  leave  of  absence  without  pay,  which  terminated  on 
May  28,  1902,  when  he  linalljr  relinquished  his  position  and  severed 
his  connection  with  this  district.  Assistant  William  S.  Mitchell  has 
remained  on  duty  in  local  charge  of  such  work  as  has  been  done  in 
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this  district,  as  has  Assistant  C.  D.  Lamb,  in  charge  of  the  engineer 
depot.  The  assistant  engineers  and  oflSce  force  have  performea  their 
duties  with  customary  efficiency  and  zeal. 

ESTIMATES. 

The  original  estimate  of  the  cost  of  the  improvement  of  the  Missis- 
sippi River  between  the  mouths  of  the  Ohio  and  Missouri  rivers,  as 
revised  in  1<S88,  is  $16,397,500. 

The  total  appropriations  to  date  amount  to  $10,454,999.98.  Of  this 
amount  $180,000  was  allotted  })y  acts  and  projects  for  improvement 
between  the  Illinois  and  Missouri  rivers,  including  Alton  Harbor, 
leaving  a  balance  of  $10,274,999.98  to  be  applied  to  the  project  for  the 
general  improvement  between  the  mouths  of  the  Ohio  and  Missouri 
rivers.  The  balance  of  the  estimate  for  the  original  project  for  the 
geneml  improvement  >)(»tween  the  Ohio  and  Missouri  rivers  not  appro- 
priated June  30,  1902,  is  therefore  $6,122,500.02. 

The  amount  that  has  been  expended  upon  the  project  to  this  date  is 
$9,541,368.73. 

The  balance  available  June  30,  1902,  of  the  amount  appropriated  is 
$733,631.25,  to  which  must  ))e  added  $97.81  receiv^ed  on  account  of 
rental  of  pile  drivers  under  authority  of  the  Secretary  of  War,  a  total 
of  $733,729.06,  exchisive  of  outstanding  liabilities. 

The  amount  expended  during  the  iiscal  year  was  $72,482.96,  of  which 
$72,332.96  was  by  voucher,  $50  by  Auditor  for  the  War  Department, 
and  $100  reservea  by  the  office  of  the  Chief  of  Engineers. 

The  river  and  habor  act  ai)proved  June  3,  1896,  provides — 

That  any  balance  of  former  aT)propriationH  now  availa})le  and  the  money  hereby 
appropriated  and  authorized  to  be  expended  for  the  eaid  section  of  naid  river  between 
the  mouth  of  the  Minsonri  Kiver  and  the  mouth  of  the  Ohio  River,  or  so  much 
thereof  as  may  be  neceswiry,  shall  l)e  expended  in  the  conptruction  of  suitable  dredge 
boats,  portable  jetties,  and  other  suitable  appliances,  and  in  the  maintenance  and 
operation  of  the  same,  with  the  view  of  ultimatelv  obtaining  and  maintaining  a  navi- 
gable channel  from  St.  Louis  to  Cairo,  not  less  tlhan  two  hundred  and  fifty  feet  in 
width  and  nine  feet  in  depth  at  all  periods  of  the  year,  except  when  navigation  is 
closed  by  ice. 

In  the  $9,541,368.73  above  mentioned  is  included  what  has  been 
expended  for  dredge  plant,  portable  jetties,  and  appliances  for  tem- 
porary improvement  of  the  channel  and  for  operating  the  same.  This 
amounts  to  about  $587,053.43.  Of  this  $556.50  was  expended  during 
the  fiscal  year  for  necessary  repairs  to  dredges.  The  approximate  value 
of  this  plant  at  the  beginning  of  the  fiscal  year  was  $225,526.27. 
Since  then  the  depreciation  in  value,  with  $556.50 added  for  repairs,  is 
estimated  to  be  $16,656.96,  which  has  been  charged  to  the  loss  account, 
due  to  .suspension  of  work  on  account  of  the  failure  of  appropria- 
tions. The  approximate  value  of  this  plant  at  this  time  is  therefore 
$209,425.81. 

The  available  balance  includes  the  unexpended  balances  from  special 
allotments  made  by  Congress,  as  follows: 

70 

For  protection  of  bank  on  Missouri  side  and  to  deep-n  and  j^traighten 
channel  at  Wittenl)erg,  Mo. ,  act  of  March  8,  1 899 10, 000. 00 


For  bank  protection  at  Cairo,  III. ,  act  of  July  5,  1 884 $2, 571. 

For  revetting  bank  opposite  mouth  of  Missouri  Kivcr,  act  of  March  3, 1899.  liO,  772. 


Total 43,344.54 
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Money  statement, 

July  1,  1901,  balance  unexpended $166,114.21 

Received  for  expenses  of  rented  pile  drivers 97. 81 

Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1902.  650, 000. 00 


June  30,  1902,  amount  expended  during  fiscal  year: 

By  vouchers $72,332.96 

By  amount  paid  by  Auditor  for  War  Department 50. 00 

By  amount  reserved  by  Office  Chief  of  Engineers 100. 00 


806, 212. 02 


72, 482. 96 


July  1, 1902,  balance  unexpended 733, 729. 06 

July  1,  1902!,  outstanding  liabilities 377.72 

July  1,1902,  Imlance  available «733,351.34 


Amount  (estimated)  required  for  completion  of  existing  project 6,122,500.02 

Amount  that  can  be  profitably  expended  in  fiscal  year 
ending  June  30,  1904,  in  addition  to  the  balance  avail- 
able Julv  1,  1902: 

For  works  of  improvement $860, 000. 00 

For  maintenance  of  improvement 150, 000. 00 

1,000,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


LIST   OK    APPROPRIATIONS. 


Bv  act  of — 

June  10,1872 

$100,  000.  00     By  f 

March  3,  1873 

200, 000.  00 

June  23,  1874 

200,  000. 00 

March  3,  1875 

200, 000.  00 

August  14, 1876 

200.  000. 00 

June  18, 1878 

240, 000. 00 

March  3,  1879 

200,  000. 00 

June  14, 1880 

250, 000. 00 

March  3, 1881 

600, 000. 00 

August  2,  1882 

600, 000. 00 

July  5, 1884 

520, 000. 00 

Augusts,  1886 

375. 000. 00 

August  11,  1888 

300.  000.  00 

September  19, 18*K).. 
July  13,  1892 

400,000.00 

525, 000.  00 

March  3,  1893 $658,333.33 

333.33 


August  18, 1894. 
March  2, 1895  .. 
June  3,  1896.... 
June  4,  1897.... 
July  19,  1897... 
Julyl,  1898... 
March  3,  1899.. 
June  6, 1900.... 
June  13, 1902... 
Other  receipts.. 


758, 
758, 
275, 
673, 
325, 
673, 
673, 
100, 
650, 


333.33 
000.00 
333.33 
000.00 
333.33 
333.33 
000.00 
000.00 
97.81 


Total 10,455,097.79 


f^  Distributed  under  subheadings  ao  follows: 

For  bank  protection  at  Cairo,  111.,  act  of  July  5,  1884 

For  revetting  bank  opposite  mouth  of  Missouri  River,  act  of  Slarch  3, 

1899 

For  from  mouth  of  Ohio  River  to  mouth  of  Missouri  River,  acts  of  June 

6,  1900,  and  June  13,  1902 

For  protection  of  bank  on  Missouri  side  and  to  deepen  and  straighten 

channel  at  Wittenberg,  Mo.,  act  of  March  3,  1899 


$2,571.70 
30, 772. 84 

690, 006. 80 
10,000.00 

733, 351. 34 


AFFENDIZ  X BEPOBT  OF  MAJOB  CASEY. 


1601 


COMMEBCIAL  STATISTICS. 

Receipts  and  shipments  at  St.  LouiSy  Mo.y  during  the  year  1901. 

Receipts:  Tom. 

mrbed  wire,  ores,  and  metals  (pig  and  manniactured) 1, 800 

Coal  and  coke 52, 515 

Cotton  and  cotton  products 1, 173 

Groceries  and  daiiy  products 24, 008 

Hay,  seed,  grain,  flour,  meal,  etc 60, 981 

live  stock  and  products 23, 460 

Lumber 29,380 

Merchandise  and  sundries 282, 080 

Vegetables  and  fruits 7, 222 

Wmte  lead,  oils,  etc 15 

Wines  and  liquors 9 

Wool 172 


Total 462,805 


Shipments: 

Barbed  wire,  ores,  and  metals  (pig  and  manufactured) 1, 812 

Coal  and  coke 10,123 

Cotton  and  cotton  products 412 

Groceries  and  dairy  products 8, 568 

Hay,  seed,  grain,  nour,  meal,  etc 101, 879 

Live  stock  and  products 5, 153 

Lumber 920 

Merchandise  and  sundries 72, 490 

Vegetables  and  fruits 2, 256 

White  lead,  oils,  etc 716 

Wines  and  liquors 4, 941 

Wool 1 


Total 209,271 

Tnmsferred  by  ferries  across  the  river  at  St.  lAxiiis. 


Tons.  ' 


Tons. 


1898 
1889 


4,033,871     1900 5,218,967 

5,036,730  I  1901 5,860,592 


Shipments  of  grain,  including  flour,  meal,  etc.,  and  coal,  down  the  river  from 
between  St.  Louis  and  Cairo,  during  the  year  1901,  amounted  to  30,978  tons. 


List  of  steam-power  boats  that  arrived  at  St.  Ix)u\s  during  the  year  1901. 


Size  of  boats. 


Under  600  ntMBtoDB 

Between  600  and  1,000  groei  tons. 


Draft.    , 


Feet 
2. 6  to  6 
4      to  7.fi 


Total 


Number. 


lOK 
(I 


114 


TlmoM 
arrived. 


1,797 
816 


2.113 


lAst  of  barges  and  scows  that  arrived  at  St.  Louis  during  the  year  190t. 


Size  of  boats. 


Under  600  nofli  tons 

Between  600  and  1,000  gross  tons. 
Orer  1,000  gron  tons 


Draft. 


Feet. 
'l.h  to  7.r» 
r>.2  to  H 


Number. 


224 

17 

•> 


Total 


24:i 


Times 
arrived. 


f»07 
f)! 

M 

rMM 


BNG  1902 101 
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List  of  steamers  and  barges  permanently  enrolled  and  licensed  at  the  port  of  Si.  Louis  on 

the  Slst  day  ofDecember^  1901. 


Permanently  enrolled: 

Steamers  (wood) 

Steamers  (iron  and  steel ) 

Barges  (wood) 

Barges  (steel) 

Gasoline  vessels 

Yachts 

Permanently  licensed: 

Steamers  under  20  tons  (wood) 

Steamers  under  20  tons  (iron) . 

Barges  under  20  tons 

Gasoline  vessels  under  20  tons 

Yachts  under  20  tons 

Total 


1  Number 

Gross 

'ofveoels. 

tonnage. 

80 

26,807 

8 

2,999 

49 

87,874 

2 

2,324 

1 

27 

5 

824 

6 

66 

1 

26 

2 

8 

21 
89 

166 


42 


Net 
tonnage. 


28,638 
2.S25 

87,805 
2,324 

287 


U 

21 
74 
37 


70,098  1        66,587 


Cost  of  works  during  fiscal  year  ending  June  SOy  190S,  St.  Louis  Harbor. 


Expenditures. 


Labor  and  subsistence 

Office  and  general  expense 

Plant 

Piles feet. 

Stone cubic  yards. 

Wire pounds. 

Lumber,  mattress feet. 

Material,  miscellaneous 


Total 

Work  done: 
Linear  feet. 
Square  feet 


Bischoff  dike. 


Quantity. 


2,910 

1,600 

58,000 


425 
41,380 


Cost. 


82,152.18 
328.80 
428.51 


2,857.30 

60.08 

786.90 

89.33 


6,692.10 

@  15.75 
@      .162 


Long  dike. 


Hurdle  No.  10,  main 
line. 


Quantity. 


2,800 

1,470 

66,000 


800 
35,960 


Co6t.       Quantity. 


81,802.36 
287.70 
366.63 


2,749.31 

46.01 

758.80 

79.99 


6,090.80 

@  20.30 
@      .17 


16,760 
4,250 
8,880 

85,240 


835 

96,476 


Cost 


$4,44186 

618.27 
1,008.8& 
1,87L]2 
4,2S7.GI 

lOiSI 
l,166iOI 

481  SI 


13,825.12 
88.78 


Expenditures. 

Hurdle  No.  10,  teehead. 

Surveys. 

TolaL 

Quantity. 

Coat. 

Quantity. 

Cost 

Labor  and  subsistence 

8503.10 

82.20 

107.46 

857.92 

404.82 

81.30 

397.38 

60.44 

82,628.86 
208.17 
294.16 

|11,58L8& 
146114 
2,20118 
1.728L04 

Office  and  eeneral  expense 

Plant 

Piles feet. . 

4,114 

470 

1,000 

29,327 

Stone cubic  yards. . 

10,289.08 

28176 

8,097.06 

71149 

Wire pounds. . 

Lumber,  mattress feet. . 

100 

8.18 

Material,  miscellaneous 

60.42 

Total 

1,944.62 

3,184.73 

81,287.97 
6,71108 

Deterioration  of  barges  from  1891  to 
1902 

Total 

87,961.06 

1                    1 

Surveys. 


Labor  and  subsistence 

Office  and  general  expense. 
Plant 


Expenditures. 


Wire 

Material,  miscellaneous. 


Total 


Cost 


82,191.06 

74.W 

525.63 

118 

217.46 


3,  on.  91 


Repairs  of  saora,  etc 11,961.91 

St  Louis  woan  line,  etc 1,08100 
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Total  cost  of  works  J  etc.j  to  June  SO,  1902. 


Locality. 


Prior  to  July  1, 
1901. 


MisBissippi  River  between  Ohio  and  Missouri  rivers 
St.  Louis  Harbor,  hurdles,  1891, 1892, 1902 

Total 

Portable  jetties,  1895  to  1902 

Dredging 

Surveys  

Total 


$8,323,412.10 
144,048.94 


0  8,467,461.04 
a  114, 603. 53 
0  246,867.13 
0  212,448.28 


9,040.879.98 


During 
year  end- 
ing June  30, 
1902. 


$37,951.06 

37,951.06 

3,011.91 


40,962.97 


Total  to  June 
30,1902. 


$8,323,412.10 
182,000.00 


8,505.412.10 
114,603.53 
246,367.13 
215,460.19 


9,081,842.95 


oSec  Appendix  Y.  page  2183,  Annual  Report  of  Chief  of  Engineers,  1901. 

I^operty  account. 


CIa.ss  of  property. 


Steamer  Oen.  T.  L.  Casey. 
Steamer  Gen.  H.  L.  Abbot 

Steamer  Wm.  R.  King 

Dredge  No.  1 

Dredge  No.  2 

Dredge  No.  3 

Dredge  No.  4 

Steam  tenders,  wood 

Steam  tenders,  steel 

Barges,  model 

Quarter  boats 

Office  and  survey  boat.s . . . 

Pile  drivers 

Derrick  boats 

Derricks 

Machine  shops 

Small  boats 

Portable  quarters 

Jetty  gates 

Waya (engineer depot)  ... 

Wharf  boat 

Engineer  depot 

Tools  and  appliances 

Boarding  outfit 

Office  fiirnitare 

Sarvey  instruments 

Photographic  apparatus . . 


""tim'^i     Debit,. 


Total 


$10,800.99 

20,315.60 

65,753.60 

10.157.81 

13,543.74 

97,583.56 

95,437.73 

10,835.00 

53,139.04 

110,836.88 

21.415.34 

6,771.87 

50.206.91 

3,047.34 

3,385.94 

1.692.96 

20,793.50 

2.228.35 

8,803.43 

4,475.20 

171. 12 

4,740.32 

13,552.87 

18,288.60 

724.32 

1,547.04 

257.14 


650,506.20 


$189.67 
4,881.91 


278.25 
278.26. 
492.74 
653.13 

5,008.55 
395.56 
302.93 

1,173.39 


11,521.65 


13.50 

577.76 

243.36 

1,289.64 

256.44 


27,556.73 


Credits. 


Value  June 
30,1902. 


$1,559.39 

3, 122. 74 

8,767.94 

1,466.54 

1,955.38 

6,045.43 

6,918.62 

2,a>7.04 

8,793.65 

27,723.71 

3,487.40 

1,280.62 

7,999.17 

439.96 

488.85 

244.42 

5,306.26 

321.71 

1,270.99 

659.61 

602.46 

927.74 

2,832.65 

2,896.86 

106.65 

223,34 


91,501.12 


$9,241.60 

17,382.53 

61,867.57 

8,69L27 

11,588.36 

91,816.38 

89,797.36 

9,270.70 

49,998.52 

88,121.72 

18,223.50 

6,794.18 

43,381.13 

2,607.38 

2,897.09 

1,448.54 

27,008.90 

1,906.64 

7,532.44 

8.829.09 

146.42 

4,055.94 

12,009.86 

15,648.18 

616.67 

1,823.70 

0  257.14 


586,561.81 


a  Transferred  March  22, 1902,  to  First  Lieut  8.  A.  Cheney,  Corps  of  Engineers. 

Mdierial  account. 


Class  of  material. 


Subsistence 

Piles 

Stone 

Rope 

Wire 

Iron 

Nails 

Spikes 

Lumber* 

Mifloellaneous 

Mattress 

Oakum 

Goal 

Ice 

Material,  miscellaneous. 

Total 


Value  July 
1,1901. 


$636.51 

7,076.76 

2,025.00 

16,596.86 

56?  90 

6.280.31 

422.67 

972.36 

8,474.50 


75.24 
3.119.53 


12,696.79 


58,943.43 


Debits. 


$7,246.22 

423.12 

9,643.07 


923.14 


574.96 
3,573.06 

665.00 
3,860.36 

490.67 

802,41 


28,192.01 


Credits. 


$7,660.48 

1,794.73 

10,269.02 

105.57 

237.88 

65.92 

78.62 

10.73 

735.65 
3,137.73 

486.99 
6,905.40 

490.67 
2,781.43 


33,760.72 


Value  June 
30, 1902. 


$222.25 

5,704.16 

1,399.05 

16,491.29 

830.02 

7,147.53 

844.15 

96L68 

8,818.81 
435.83 
243.25 

1,074.49 


10,717.77 


53,384.72 
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Engineer  Office ^  United  States  Army,  in  account  with  United  States^  from  1870  to  June  SO 

1902, 

To  allotments,  appropriations,  etc.,  prior  to  July  1, 
1901,  as  per  Appendix  Y,  page  2187,  Annual  Report 
of  Chief  of  Engineers  for  1901: 

1872-1880.  Allotment  for  surveys $61, 208. 77 

1876-1897.  Special  appropriations 401, 600. 00 

1879-1900.  Miscellaneous  receipts 2, 113. 17 

1872-1900.  Appropriations  for    general  improve- 
ment   9,829,999.98 

$10, 284. 921. 92 

June  13, 1902.  To    appropriation    for    Mississippi 

River  between  Ohio  and  Missouri 

rivers 650,000.00 

Oct.  17,1901.  To  St.  Louis  and  Southern  Illinois 

Railroad  Company,  use  of   pile 

driver 36.28 

Dec.  20, 1901.  To  J.  B.  Myers,  use  of  pile  driver..  28. 45 

May  19, 1902.  To  J.  B.  Myers,  use  of  pile  driver. .  33. 08 

660, 097. 81 

June  30, 1902.  To  nonpayments: 

Unpaid  percentage  on  annulled 

contract 900.17 

Unpaid  labor 3,214.71 

Unpaid  miscellaneous 374 .  62 

4,489.40 

Total 10,939,509.13 

June  30, 1902.  By    construction    between    Illinois 

and  Missouri  rivers: 

Piasa  Island  Dam 37,910,41 

Piasa     Island    Dam,     cutting 

channel 3,116.86 

Alton  Dam 33,740.05 

Alton  Dike 126,662.74 

201, 420. 06 

By   construction   between    Ohio    and    Missouri 

rivers 8,505,412.10 

By  jetties 114,603.63 

By  dredging 246,867.13 

By  surveys  and  gages 215, 460. 19 

By  amounts  withdrawn  for  office  of  Chief  of  En- 
gineers    2,220.50 

By  lossaccount 273,919.47 

By  property  on  hand 586, 561. 81 

By  material  on  hand 53, 384. 72 

By  appropriations  unexpended: 
Mississippi  River,  Ohio  to  Mis- 
souri       $733,729.06 

Beech  Ridge,  Illinois 6, 430. 56 

740, 169. 62 

Total 10,939,509.13 


X3. 

IMPROVEMENT  OF  HARBOR  AT  ST.  LOUIS,  MISSOURI. 

A  concise  statement  of  the  project  for  and  history  of  this  work  will 
be  found  in  the  Report  of  the  Chief  of  Engineers  to  which  this  report 
is  an  appendix  and  on  page  2664  of  the  Report  of  the  Chief  of  Eiiigi- 
neers  for  1900. 
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The  amount  expended  to  June  30,  1901,  was  $150,762.03.  There 
was  expended  during  the  fiscal  year  $31,237.97. 

The  nurdles  constructed  for  the  purpose  of  this  improvement  are  in 
good  condition  and  fully  serve  their  object,  excepting  as  to  their  chan- 
nel ends,  which  have  been  more  or  less  worn  away  by  ice,  drift,  and 
undermining. 

The  work  at  this  locality  during  the  past  fiscal  year  consisted  in 
raising  and  strengthening  the  river  ends  of  Long  and  Bischoff  dikes 
and  in  repairing  and  extending  hurdle  No.  10  to  the  channel  limit  line, 
as  shown  on  the  revised  project,  dated  October  8,  1901. 

Long  Dike, — This  dike  projected  from  the  high  bank  into  the  river 
325  feet,  with  its  crest  about  6.8  feet  above  low  water,  and  was  from 
16  to  20  feet  in  width.  It  was  raised  with  stone  on  an  even  slope  to 
the  high  bank  at  the  level  of  a  24-foot  stage,  from  a  point  160  feet 
from  said  high  bank,  where  the  crest  was  at  the  7.4-foot  stage. 

The  width  of  the  new  work  was  made  6  feet  on  top,  with  slopes  of 
1  on  1  upstream  and  1  on  1^  to  1  on  2  on  the  lower  side,  running  into 
the  revetment  at  the  base.  The  groins  on  both  sides  of  the  dike  were 
filled  with  stone.  The  bank  was  protected  100  feet  above  and  200  feet 
below  the  dike  by  lumber  mattresses  below  low  water  and  by  stone 
revetment  above,  the  mattresses  extending  around  the  projecting  end 
of  the  dike  to  protect  it  against  overfall. 

Bischoff  ZHJcc—ThiQ  dike  jutted  out  635  feet  from  the  high  bank 
and  300  feet  beyond  the  low- water  shoreline,  with  its  crest  rising 
gradually  from  the  level  of  standard  low  water  to  8  feet  above  that 
plane.     The  width  of  exposed  stonework  was  20  to  26  feet. 

The  work  done  in  extension  and  repair  was,  in  general,  similar  to 
that  just  described  for  Long  Dike. 

Beginning  at  a  point  266  feet  from  the  river  end,  where  the  eleva- 
tion of  the  crest  was  about  at  the  9-foot  stage,  the  stonework  was 
raised  on  a  slope,  for  270  feet,  to  the  24-foot  stage  at  the  high  bank. 
The  new  work  was  6  feet  wide  on  top,  lying  north  of  the  center  line 
of  the  old  dike,  and  the  groins  at  the  bottoms  of  the  slopes  were  filled 
and  the  banks  above  and  below  the  structure  revetted  as  at  Long  Dike; 
but  the  protection  mattress  was  carried  only  16  feet  beyond  the  river 
end  of  the  new  stonework,  as  the  very  deep  water  around  the  river 
end  of  the  dike  indicated  that  the  maximum  effect  of  overfall  had 
probably  been  reached,  and  that,  after  so  many  j^ears  standing,  the 
foundation  should  be  secure. 

Hurdle  No.  10, — ^This  hurdle  had  been  partly  destroyed  for  325  feet 
from  its  river  end.  In  260  feet  of  this  distance  the  stumps  of  the 
piling  alone  remained. 

In  the  restoration  a  new  pile  was  jetted  down  alongside  each  stump 
and  was  securely  wired  to  it.  The  tops  of  the  new  piles  were  boltecl 
to  stringers  and  the  line  supported  by  brace  piles  running  back  to  a 
ground  stringer  secured  in  front  of  the  stumps  of  the  old  brace  piles, 
and  this  was  covered  and  reenforced  with  stone  massed  behind  it  and 
merging  into  the  revetment. 

The  hurdle  was  repaired  and  extended  (376  feet)  in  the  ordinary 
form  of  piling  in  two  rows,  strengthened  by  a  third  at  the  river  end 
of  the  line,  of  staggered  three-pile  clumps  with  stringers  between  the 
rows,  all  piles  bem^  driven  through  a  lumber  foundation  mattress 
120  feet  Wide.  On  either  side  of  the  piling  narrow  lumber  mattresses, 
some  15  feet  in  width,  were  laid  and  the  shallow  trench  formed  between 
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them  was  filled  with  stone,  thus  completely  covering  that  portion  of 
the  foundation  mattress  which  had  been  broken  by  the  penetration  of 
the  piles.  A  T-head  was  built  at  the  river  end  of  the  hne,  consisting 
of  pile  clumps  in  two  rows  on  a  foundation  mattress  and  projecting  50 
feet  above  and  100  feet  below  the  line  of  the  hurdle.  At  the  junction 
of  the  T-head  and  the  main  line  of  the  hurdle  a  buttress  of  stone  was 
raised  to  the  16-foot  stage  with  the  greater  portion  of  its  mass  lying 
in  the  angle  above  the  hurdle,  and  with  its  crest  line  sloping  to  low 
water  at  tlie  ends  of  the  T-head  piling. 

Surveys. — Surveys  were  made  which  connected  the  harbor  at  St 
Louis  with  the  genei*al  triangulation  of  the  river,  and  located  on  the 
ground  points  on  the  St.  Louis  wharf  line  as  fixed  by  ordinance. 

PUmt. — The  plant  belonging  to  the  improvement  of  the  Mississippi 
River  between  the  Ohio  and  Missouri  rivers,  used  in  connection  with 
this  work,  was  repaired  as  required. 

Matei'ial. — The  lumber  and  part  of  the  stone  required  were  pur- 
chased in  open  market,  while  the  balance  of  the  stone  and  the  piles 
were  tmusf  erred  from  what  was  on  hand  for  general  use  in  the  improve- 
ment of  the  Mississippi  River  between  the  Ohio  and  Missouri  rivers. 

ESTIMATES. 

No  further  appropriation  is  asked  for  this  worK. 

The  commercial  statistics  pertaining  to  this  portion  of  the  river 
will  be  found  in  the  report  on  the  improvement  of  the  Mississippi 
River  between  the  mouth  of  the  Ohio  and  the  mouth  of  the  Missouri 
rivers. 

This  work  is  in  the  collection  district  of  New  Orleans.     The  nearest 

Sort  of  entiy  is  St.  Louis,  Mo.,  at  which  place  the  customs  collected 
uring  the  fiscal  year  ending  June  30, 1902,  amounted  to  $1,885,698.98. 
The  amount  of  internal  revenue  collected  was  $13,009,406.81. 

Mon^  statement. 

July  1,  1901,  balance  unexpended $31, 237. 97 

June  30.  1902,  amount  expended  during  fiscal  year 31 ,  237. 97 


APPROPRIATION. 

By  act  of  September  19,  1890 $182,000 


X4. 

TO  PREVENT  THE  MISSISSIPPI  RIVER  FROM  BREAKING  THROUGH 
INTO  THE  CACHE  RIVER  AT  OR  NEAR  A  POINT  KNOWN  AS  BEECH- 
RIDGE,  A  FEW  MILES  ABOVE  CAIRO,  ILLINOIS. 

A  statement  of  the  history  of  this  work,  together  with  the  approved 
project  for  the  expenditure  of  the  appropriation  of  June  4,  1897,  and 
the  resulting  operations  to  June  30,  1902,  will  be  found  in  the  Report 
of  the  Chief  of  Engineers  to  which  this  report  is  an  appendix. 

The  amount  expended  to  June  30,  1901,  was  $93,569.44.  There 
were  no  expenditures  during  the  past  fiscal  year.    The  balance  on 
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hand  June  30,  1902,  $6,430.56,  is  estimated  to  be  sufficient  to  extend 
the  existing  bank  protection  to  a  length  of  about  10,000  feet  and  raise 
it  to  about  the  30-foot  stage,  Cairo  gauge. 

Money  Htatement. 
July  1,  1901,  balance  unexpended $6,430.56 

July  1,  1902,  balance  unexpended 6,430.56 

July  1,  1902,  outstanding  liabilities 3. 50 

July  1,  1902,  balance  available 6,427.06 


APPENDIX  Y. 


OPERATING  SNAG  BOATS  AND  DREDGE  BOATS  ON  UPPER  MISSISSIPPI 
RIVER;  IMPROVEMENT  OF  MISSISSIPPI  RIVER  BETWEEN  MOUTH  OF 
MISSOURI  RIVER  AND  ST.  PAUL,  MINNESOTA,  AND  OF  LA  CROSSE 
HARBOR,  WISCONSIN;  OPERATING  AND  CARE  OF  GALENA  RIVER 
IMPROVEMENT,  ILLINOIS,  AND  OF  ILLINOIS  AND  MISSISSIPPI  CANAL 
AROUND  THE  LOWER  RAPIDS  OF  ROCK  RIVER,  ILLINOIS. 


REPORT  OF  MA  J,  C.  McD.  TOWNSEND,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1902,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Operating  sna^  boats  and  dredge  boats 

on  Upper  Mississippi  River. 

2.  Mississippi  River  between  mouth  of 

Missouri  River  and  St.  Paul. 

3.  Operating  and   care  of  Des  Moines 

Kapids  Canal  and  Dry  Dock. 


4.  Operating  and  care  of  Illinois  and  Mis- 

sissippi Canal  around  Lower  Rapids 
of  Rock  River,  at  Milan,  Illinois. 

5.  Operating  and  care  of  Galena  River 

improvement,  Illinois. 

6.  Harbor  at  La  Crosse,  Wisconsin. 


United*  States  Engineer  Office, 

Bock  Island,  III.,  July  7,  190Z. 

General:  I  have  the  honor  to  transmit  the  annual  report  on  improve- 
ment work  in  this  district  for  fiscal  year  ending  June  30,  1902. 
Very  respectfully,  your  obedient  servant, 

C.   McD.   TOWNSEND, 

Major  ^  Corps  of  Engineers. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers,  U,       A, 


Y  I. 

OPERATING  SNAG  BOATS  AND  DREDGE  BOATS  ON  UPPER  MISSISSIPPI 

RIVER. 

The  work  performed    under    this  appropriation  consists  in  the 
removal  of  snags,  wrecks,  rocks,  and  similar  obstructions  to  naviga 
tion.    The  operations  extend  from  Minneapolis  to  the  mouth  of  the 
Missouri  River,  a  distance  of  about  670  miles,"  following  the  low- 
water  channel. 


«A  new  and  accurate  measurement  of  distance  from  Minneapolis  to  Missouri 
River  gives  670  miles,  which  is  64  miles  shorter  than  the  distance  heretofore  stated. 
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The  plant  belonging  to  the  work  consists  of  the  snag  boats  Col. 
A.  Mackenzie  and  J.  &.  Parke,  but  dredges,  drill  boats,  and  tenders 
are  borrowed  from  other  appropriations  when  required.  The  snag 
boats  were  built  in  1900  and  1882. 

The  general  improvement  of  the  river  has  so  reduced  the  extent  of 
caving  banks  that  but  one  snag  boat  is  required,  the  J.  G.  Parke  being 
einployed  as  a  towboat. 

The  details  of  work  accomplished  are  given  in  the  appended  report 
of  Assistant  Engineer  C.  W.  Durham. 

The  total  tonnage  of  the  river  between  Falls  of  St.  Anthony  and 
mouth  of  Missouri  River  for  the  calendar  year  1901  was,  approxi- 
mately, 2,125,000  tons,  and  the  ton-miles  631,260,000.  This  includes 
logs  and  lumber. 

Money  statement, 

June  30,  1902,  amount  drawn  from  Treasury  under  permanent  appro- 
priation   $25,000.00 

June  30,  1902,  amount  expended  during  fiscal  year 25, 000. 00 

Julv  1, 1902,  amount  available  under  permanent  appropriation  of  August 

11,  1888,  for  fiscal  year  ending  June  30,  1903 25,000.00 


ABSTRACT  OP   APPROPRIATIONS   AND   ALLOTMENTS. 


By  act  approved  March  2,  1867.  $96, 000 
By^llotment  from  appropriation 

of  July  25,  1868 26,000 

By  allotment  from  appropriation 

of  1869 36,640 

By  actrfipproved — 

July  11,  1870 36,000 

March  3,  1871 42,000 

June  10,  1872 42,000 

March  3,  1873 25,000 

Jmie23,  1874 25,000 

March  3,  1875 25,000 

August  14,  1876 80,000 

June  18, 1878 41,500 

March  3,  1879 20,000 

June  14,  1880 8,000 

March3,  1881 25,000 

By  act  passed  August  2,  1882 . . .  25, 000 

By  act  approved  August  5, 1886.  22, 500 


By  act  of  August  11, 1888,  for  fis- 
cal year  ending — 

June  30, 1889 $25,000 

),1890 25,000 

>,1891.... 25,000 

),1892 25,000 

>,1893 25,000 

),1894 25,000 

^1895 25,000 

),1896 25,000 

),1897 25,000 

),1898 25,000 

>,1899 25,000 

),1900 24,944 

),1901 25,000 

),1902 25,000 


June  30, 
June  30, 
June  30, 
June  30, 
June  30, 
June  30, 
June  30, 
June  30, 
June  30, 
June  30, 
June  30, 
June  30, 
June  30. 


Total 874,584 


STATISTICS  OF  COMMERCE   AND   NAVIGATION. 

Lumber, — ^The  most  important  business  carrietl  on  in  connection  with  the  naviga- 
tion of  the  Upper  Mississippi  River  and  its  principal  tributaries  is  the  lumber  trade, 
which  gave  employment  m  1901  to  about  75  towboats,  valued  at  $400,000.  Along 
the  river  from  Minneapolis  to  St.  Louis  55  sawmills  were  operated  by  50  wholesale 
lumber  firms,  having  an  invested  (^pital  of  about  $25,000,000.  Their  manufactures 
of  white  pine  in  1901  were:  Lumber,  1,107,432,000  feet  B.  M.;  shinglte,  196,486,000; 
lath,  265,453,000,  and  of  hemlock  lumber  ($,971,000  feet  B.  ^L  In  addition  to  the 
manufactures  there  are  a  great  many  retail  or  distributing  firms. 


APPSSDIX  Y  — RKPOBT  OP  MAJOR  TOWNSEN0. 
Lumber  mam^achiTK,  Upper  Mietamppi  River  VaUei/,  1901. 


LDcalily. 

Lumber. 

ahlnsles. 

171, 626,  WO 
621.613.000 

25i:  68^000 
1.'<«.4S&,00I) 
27:ig3;000 

l,991.»2S,00O 

Nmnbtr. 
127,723,000 

wl^looo 

396,438,000 

i„.»». 

Lumber. 

ShInglM. 

,,,.. 

^,6is!o0l) 

siooolOBo 

8,539,000 
12,000,000 

"iSS 

66,420,000 

^:^:mo 

28,600,000 

Mimiooo 

ftl?7«l,M0 
600,000 

1,980,000 
39,1)00,000 
14,113,000 

8,000,000 
10,600,000 

149.377.000 

800.000 

2,029;OOD 

1:^«3 

8,60(1,000 

13,M20,OIXI 

10.023.000 

bIisoIooo 

1,I07,43'J,OOU 

'»■•"■" 

It  ondJVftofti.— There  were  employed  tte  rafters  during  the  seaHon  o£  1901 

between  St.  Paul  ana  St.  LouiB,  75  stem-wheel  sleamboate,  large  and  small;  21  Bt«rD- 
wbeel  and  2  side-wheel  packets;  6  contnictors'  stem-wheel  boatfi;  37  pleasure  boats, 
eome  of  which  have  propel  lera;  11  ferryboats,  and  16  Government  boats,  ot  which  2 
ue  nde-wheelers;  in  all,  167  steamlxiats. 

The  principal  steamboat  lines  on  the  Upper  Mississippi  River  are  the  Diamond  Jo, 
the  £af;U.  the  Carnival  City,  and  the  Acme  packet  companies.  There  are  also  inde- 
pendent boats  cairring  freight  and  passengers.  During  the  season  of  1901  the  amount 
of  freight  and  number  of  paseengere  could  not  he  accurately  asceriained,  but  tolerably 
complete  reports  give  126,000  tons  of  freight  and  454,553  passengers,  not  including 
thooe  of  ferryboats.  Taking  into  consideration  the  logs  and  lumber  floated  down  the 
stream,  the  gross  tonnage  for  1901  was  approximately  2,125,000  tons,  and  from 
tolerably  accurate  information  of  the  distances  freight  was  carried,  the  estimated  ton- 
milee  are  531,250,000. 

Statement  of  approximate  tonnage  of  the  TTpper  Mississippi  River,  Minneapolis  to 
St  Louis,  tor  the  year  1901  was  2,125,000. 

At  St.  Louis  there  were  received  in  1901  from  the  Upper  Mississippi  River  by  boats, 
barges,  and  rafta  119,020  tons  of  merchandise,  including  l<^,  ]>ine  lumber,  and  shin- 
glee.  There  were  shipped  to  points  on  the  Upper  Mississippi  River  23,382  Ions  ot 
merchandise. 

ArrivaU  and  deptirlvree  from  St.  Lotag  during  1901. 
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The  followine  ehowa  the  navigation  daring  the  period  of  1901  tbroi^h  Winona 
Bridge,  at  which  point  the  traffli:  ia  greatcHt:  Steamboats,  3,148;  bargefl,  1,146; 
rafts,  974. 

The  following  table  affordB  a  view  of  the  amount  of  navigation  at  various  localities 
ou  the  Upper  Mistussippi  River  for  the  year  1901: 


TAst  of  tieamboalt,  barge*,  and  rafi*  ptuvng  through  vt 


Locality  of  bridge. 

^^: 

Ba^t* 

R&(I>i. 

g 

lioas 

1,»4 

J 

1,1S6 

NW 
128 
3M 

306 
186 

les, 

240 

'■',« 

hPsrllBl  rworil. 


-ocalllj-. 

Office. 

Amoont. 

MlnneBota 

St.P»ql 

813,871,  » 

S:SS 

U:«0,WL 

fl3,lW.>17.n 

le  nnd  lunnagejtir  the  yeiiT  eniiing  Decemlifr  31,  1901. 


Port. 

Tnnnue 
enrolled. 

Tonta. 

'          tW^  ««  B* 

lO,  093.68 
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Summary  of  expendiiures  for  operating  snag  boats  and  dredge  boats  on  Upper  Mmissippi 

River  for  fiscal  year  ending  June  30 ^  190B. 


Month. 


Office 
expenses, 
superin- 
tend- 
ence, and 
contin- 
gencies. 


1901. 

July 

August 

September . . 

October 

November  . . 
December. . . 

1902. 

January  

February  ... 

March 

April 

May 

June 

Total.. 


9160.00 
160.00 
160.00 
160.40 
154.69 
160.00 


160.00 
160.00 
413.75 
160.00 
160.00 
160.00 


2,a«.74 


Care,  repair,  and  operating  snag  boats  and  dredge  boatfl. 


Labor. 


$2,430.69 

2,125.91 

2,352.72 

1,772.84 

215.00 

218.69 


215.00 

215.00 

215.00 

1,023.49 

1,245.00 

1,235.00 


13,264.24 


SubHitst- 
ence. 


Fuel. 


Expense.'  RejwiirH.  '    Total 


!    Grand 
,     total. 


S38i.29 

446.03 

83.00 

582. 59 


$177.81 

1,108.78 

347.95 

839.37 

40.61 


352.05 
185.33 
247.97 


2,281.26 


108.80 
368.79 
532.05 


3,524.19 


S316. 19 

1,140.09 

182.80 

81.18 

104.88 


38.56 


621.63 

38.93 

469.53 


2,993.79 


$71.79 

5.15 

23.14 

80.33 


16.31 


16.34 

85.06 

10.00 

414.85 


144.81 


867.78 


$3,380.80 

4,825.96 

2,989.61 

3,356.31 

360.49 

234.90 


231.34 

338.62 

225.00 

2,520.82 

1,838.05 

2,629.36 


22,931.26 


$3,530.80 

4,976.96 

3,189.61 

3,506.71 

515.06 

384.90 


381.34 

488.62 

638.75 

2,670.82 

1.988.05 

2,779.36 


25,000.00 


report  of  mr.  c.  w.  durham,  assistant  engineer. 

United  States  Engineer  Office, 

Rock  Islandj  lU.^  July  1,  1902, 

Major:  I  have  the  honor  to  present  my  report  on  the  operations  of  snag  boats  and 
dredge  boats  on  Upper  Mississippi  River  for  the  fiscal  year  ending  June  30, 1902. 

Operations  of  snag  boat  Col,  A,  Mackenzie. — ^The  Mackenzie^  leaving  Rock  Island  on 
July  3,  1901,  covered  her  entire  district  from  St.  Paul  to  the  mouth  of  the  Missouri 
River  during  the  month,  removing  snags  and  other  obstructions  and  makmg  an 
inspection  trip,  with  the  division  engineer  on  board,  from  St.  Paul  to  St.  Louis. 
Snags  and  other  obstructions  were  removed  at  or  near  Johnsons  Island  (mile  424), 
Keithsburjf  (mile  416),  New  Boston  (mile  410),  Turkey  Island  (mile  406)  Port 
Louisa  (mile  405)  Fulton  (mile  328),  Arnolds  Landing  (mile  301),  Bellevue  (mile 
290),  CasBville  Slough  (mile  234),  Minneiska  (mile  85),  Redwing  (mile  49),  Smiths 
Bar  (mile  37),  Prescott  (mile  30),  Sand  Prairie  (mile  299),  Oquawka  (mile  431),  and 
Clarksville  (mile  579). 

Leaving  Alton  August  1,  the  Mackenzie  proceeded  up  river,  and  arrived  at  St.  Paul 
on  the  3l8t.  On  this  trip  snags  and  other  obstructions  were  removed  at  or  near 
Squaw  Island  (mile  632),  Tisdales  Towhead  (mile  588),  Clarksville  (mile  579),  Hick- 
ory Chute  (mile  563),  Atlas  Island  (mile  558),  Cincinnati  Landing  (mile  555),  Arm- 
strong Island  (mile  536).  Whitneys  (mile  534),  Marion  City  (mile  529),  Tully  Island 
(mile  502),  Alexandria  (mile  490),  Sauerweins  (mile  448),  Drew  Chute  (mile  439), 
Otter  Island  (mile  438),  Johnsons  Island  (mile  424),  Keithsbur^  (mile  416),  New 
Boston  (mile  410),  Turkey  Island  (mile  406),  Hershey  Chute  (mile  358),  Oquawka 
(mile  431),  Port  Louisa  (mile  405),  Sabula  (mile  312),  Sand  Prairie  (mile  299),  Belle- 
vue (mile  290),  Maquoketa Slough  (mile  256),  Ninemile  Island  (mile 272),  La  Crosse 
(mile  145),  Zumbro  River  (mile  97),  and  Newport  Island  (mile  10). 

On  August  23  and  24  examinations  of  the  river  were  maae  in  the  vicinity  of  Belle- 
vue  (nulee  284-291).  Dredge  Vulcan  was  taken  down  from  Fountain  City  to  La 
Croese,  where  she  removed  a  portion  of  a  crib  obstructing  the  channel,  and  waa  then 
towed  back  to  Fountain  City.    At  Hamburg  (mile  593)  a  barge  wreck  was  removed. 

On  September  5  the  Mackenzie  left  St.  Paifl  for  down  river,  and  reached  St.  Louis 
on  the  16th;  returning  up  river,  she  tied  up  at  Glenhaven  on  the  30th.  A  continuous 
line  of  channel  soundings  waa  made  from  the  mouth  of  the  Missouri  River  (mile 658) 
to  Gl^ihaven  (mile  226). 

A  survey  of  the  river  at  Hamburg  (mile  593)  was  made  on  the  30th. 

During  September  snage  and  other  obstructions  were  removed  at  or  near  De  Soto 
(mile  176),  Ferry  Slough  (mile  227),  Cassville  Slough  (mile  234),  Buena  Vista  (mile 
240),  Hurricane  Island  fmile246),  Maquoketa  Slough  (mile  256),  Bellevue  Slough 
(mile  290J,  Keithsbuig  (mile  416),  Lagrange  (mile  513),  Fabius  Island  (mile  527), 
Hickory  Chute  (mile  563),  Tisdales  Towhead  (mile  588),  Turners  (mile  606),  Sandy 
Island  (mile  610),  and  Squaw  Island  (mile  632).    In  October,  leavmg  Glenhaven  on 
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the  1st  with  the  division  engineer  on  board,  she  reached  St.  Lonifl  on  the  7th,  and 
thence  returning  up  river,  arrived  at  Rock  Island  on  the  22d,  where  she  remained 
three  days  for  enlargement  of  steam  heating  plant;  she  then  proceeded  to  Keokuk, 
and  was  laid  up  for  the  winter  on  the  31st,  above  the  middle  lock  of  the  Des  Moines 
Rapids  Canal.  Snags  and  other  obstructions  were  removed  on  her  up  trip  from  St 
Louis  at  or  near  Squaw  Island  (mile  632),  Two  Branch  Island  (mile  6^,  Becks 
Landing  (mile  622),  Stag  Island  (mile  602),  Sterlmg  Island  (mile  600),  Wildwood 
(mile  596),  Eagle  Island  (mile  581),  Hickory  Chute  (mile  563),Whitnev8  (mile534), 
Fabius  Island  fmile  527),  Dasher  Slough  (mile  433),  Johnsons  Island,  (mile  424), 
Keithsburg  (mile  416),  Turkev  Island  (mile  406),  Port  Louisa  (mile  405). 

During  the  season  of  1901  the  practice  of  destroying  large  stumps  on  the  bank  by 
means  of  dynamite  and  rackarock  was  inaugurated,  and  stumps  to  the  number  of  3^ 
were  so  destroyed.    Rackarock  proved  to  l^  the  more  effective  explosive. 

In  1902,  the  Mackenzie  having  received  miscellaneous  repairs,  left  her  winter 
quarters  on  April  17  and  proceedel  down  river  to  St.  Louis  (mile  676) .  Leaving  St 
Louis  on  the  23d,  she  returned  up  river,  arriving  at  St.  Paul  June  6.  On  this  trip 
snags  and  other  obstructions  were  removed  at  or  near  Turners  Landing  (mile  605), 
Stag  Island  (mile  604),  Sterling  Island  (mile  600),  Grimes  Island  (mile  587),  Hickory 
Chute  (miles  562-563),  Atlas  Island  (mile  560),  Cincinnati  Landing  (mile  554),  Ann- 
strong  Island  (mile  536),  Beebe  Island  (mile  532),  Twin  Island  (mOe  449),  Otter 
Island  (mile  438),  Dasher  Island  (mile  433),  Oquawka  (mile  431),  Johnsons  Island 
(mile  424),  Keithsburg  (mile  415),  New  Boston  (mile  411) ,  Turkey  Island  (mile  407), 
Port  Louisa  (mile  403),  Illinois  Slough  (mile  401),  Hershey  Chute  (mile  388).  Santa 
Fe  (mile  304),  Arnolds  (mile  301),  Harris  Slough  (mile  278),  Nine  Mile  Island  (mile 
275J,  North  McGregor  (mile  208),  La  Crosse  (mile  145),  Minnei^ka  (mile  99),  and 
Redwing  (mile  51 ).  On  above-mentioned  trip  many  buoys  were  placed  and  a  survey 
of  Galena  River  improvement  was  made. 

The  Mackenzie  left  St.  Paul  June  9  and  proceeded  down  river,  arriving  at  St  Louis 
on  the  2l8t;  returning  up  river,  she  tied  up  at  the  foot  of  Hickory  Chute  on  the  night 
of  June  30.  On  this  trip  5  barges  were  towed  from  Dubuque  (mile  265)  to  Keokuk 
(mile  484),  one  barge  from  St.  Paul  to  Fountain  City  (mile  108),  and  snags,  etc, 
were  removed  at  or  near  Lansing  (mile  177),  Crooked  Slough  (mile  189),  Johnsons 
Island  (mile  422),  Enterprise  Island  (mile  629),  Stag  Island  (mile  602),  Weetport 
Island  (mile  598),  Tisdales  Towhead  (mile  587) ,  Clarksville  (mile  577),  and  Hickorv 
Chute  (mile  563). 

Assistance  was  given  to  the  wrecked  steamer  liaveima  on  June  16. 

Summary  of  operations  of  snag  hoot  Col.  A,  Mackenzie  for  fiscal  year  ending  June  30, 1902. 

Snags  removed 294 

Stumps  destroyed 500 

l..eaning  trees  pulled  back 264 

Leaning  trees  ielle<i 2, 252 

Wrecks  removed 2 

Steamboat  assisted :  1 

Surveys,  days 5 

Buoys  placed 44 

Miles  run 6, 554 

The  new  boat  gave  good  satisfaction  and  the  amount  of  work  performed  by  her 
was  larger  than  has  been  accomplished  in  any  year  since  1895. 

Summary  of  operaiixyiu  of  snag  boats  and  dredge  hoais  on  Vjo^yer  Mississippi  River  for  fiscal 

year  190^, 


SnagH 
removed. 

294 

Leaning 

trees 

felled 

and 

removed. 

Leflning 
trees 

pulled 
back. 

Stumps 

de- 
stroyed. 

Wrecks 
and  cribs 
removed. 

Sand  and 
gravel 

removed 
(cubic 
yards). 

Rock 

removed 

(BoUd 

cubic 

yards). 

Miles 
run. 

Snag  boat  Mackenzie; 
dredffes  Vulcan, 
Phoemx,  and  Ajax . 

2,252 

264 

500 

2 

17,770 

1,735 

6,554 

Total.  1900-1902 

Total.  1868-1899 

592 
9,484 

6,879 
75,969 

702 
1,607 

535 

6 

77 

23.770 
171,920 

6,465 
4,084 

19,615 
150,647 

Grand  total.  1868- 
1902 

10,076 

ol,  o4o 

2,909 

535 

83 

1 
195.690        in  ^<»  i  im  «» 
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Li^  of  rocks  and  wrecks  between  St,  Paul  and  movih  of  Missouri  River  that  are  or  may 

become  obstructions  to  natngation. 

Mile. 

Rocks  in  draw  of  Omaha  bridge  at  St.  Paul 1 

Rocks  about  500  feet  above  Picayune  Island  (No.  114) ^. .  160 

Barge  near  foot  of  Coon  Slough,  at  Island  124,  near  shore'. 161 

Steamer  RubVf  below  Glenhaven 229 

Steamer  Hudson^  one  mile  below  Guttenberg 229 

Steamer  Dr.  Frankliny  at  foot  of  Maquoketa  Chute 259 

Rocks  at  Rock  Island  Rapids 34^362 

Rocks  opposite  Rockingham 367 

Rocks  at  Horse  Island,  above  and  opposite 369 

Rocks  at  and  near  head  of  Smiths  Island  (No.  317) 370 

Rocks  near  shore  above  Linwood 370 

Rocks  near  shore  at  Buffalo 372 

Rocks  near  shore  at  Montpelier 377 

Rocks  near  shore  at  Fairport  and  above 382 

Rocks  above  Muscatine  Bridge 390 

Rocks  about  3  miles  below  Muscatine,  in  midriver 393 

Barse  and  sawmill  runway  at  Port  Louisa 404 

Rocks  opposite  New  Boston,  in  midriver 412 

Rocks  at  mouth  of  Edwards  River,  near  shore 414 

Barse  near  shore  1  mile  below  Edwards  River 415 

Rocks  below  Keithsburg 418 

Barge  below  Benton  Island 428 

Bai^e  in  bar  below  Oquawka 430 

Rocks  opposite  Pontoosuc 457 

Rocks  at  Des  Moines  Rapids 473-484 

Rocks  below  Keokuk  Bridge 484 

Baree  opposite  lower  sawmill  at  Keokuk 485 

Rocks  at  Bludsoes,  in  midriver 491 

Rocks  opposite  middle  of  Orton  Island 525 

Steamer  Dubuque^  above  Mundys  Landing 556 

Ice  breaker  outside  of  Louisiana  waterworks 567 

Steamer  Mohawk,  at  head  of  Clarksville  Island 578 

Removing  portion  of  Dam  48,  near  Teepeeota  Point. — This  wing  dam  (mile  84) 
encroached  upon  the  projected  channel,  and  175  linear  feet  of  it  was  removed  by 
dredge  Vulcan  in  July,  1901.    The  cost  of  this  work  was  $281.43. 

Dredging  at  Dubuque  Bridge, — Dredge  Geyser  was  employed  for  eleven  days  in  July, 
1901,  deepening  the  channel  below  the  draw  of  the  Illinois  Central  Railway  bridge 
at  Dubuque  (mile  265) .  The  amount  of  sand  removed  was,  approximately,  11,600 
cubic  yards,  at  a  cost  of  $368.53.  The  average  cost  per  yard  dredged  was  about  3 
cents,  exclusive  of  plant  charge. 

Remmng  wrecks  in  vicinity  of  Quincy, — Dredge  Phoenix,  in  July,  1901,  removed  three 
wrecks  from  the  channel,  viz,  a  large  barge  in  the  crossing  at  Island  436  (mile  532) ; 
United  States  barge  No.  156,  sunk  on  snag  at  South  River  (mile  528),  and  the  Satel- 
lite, above  Quincy  Bridge  (mile  521) .    The  cost  of  removing  these  wrecks  was  $638. 41 . 

Removing  rock  ledge  at  Fort  Madison. — This  work  was  commenced  July  19,  1901,  by 
DrUl  Boat  No.  6,  and  she  continued  drilling  and  blasting  until  September  1.  Dredge 
Ajax  was  employed  from  August  28*  to  September  17,  1901,  in  removing  the  broken 
rock.  The  obstructing  ledge  (mile  463)  was  790  feet  long  and  averaged  60  feet  in 
width,  being  from  0.4  to  2.9  feet  above  a  5-foot  grade  line.  Drilling  was  carried  down 
to  a  depth  of  6}  feet  at  low  water.  The  material  found  was  hard  rock,  cemented 
gravel,  and  sand,  with  scattering  bowlders  lying  on  a  bed  of  clay.  My  original  esti- 
mate for  this  work,  based  on  a  surv^ey  made  in  November,  1896,  callea  for  the 
removal  of  1,800  cubic  yards  of  material  at  a  cost  of  $5,072.  The  work  was  performed 
as  projected,  and  resulted  in  the  removal  of  1,735  cubic  yards  of  material,  at  a  cost  of 
$3,717.14,  exclusive  of  plant  charges.  Average  cost  per  cubic  yard  of  rock  removed, 
$2.14.  The  drill  boat  worked  364  hours,  drilled  1,236  holes  of  an  aggregate  length  of 
4,488  feet,  fired  1,153  holes,  and  used  2,363  pounds  of  dynamite.  The  area  covered 
by  the  drill  boat  was  36,902  square  feet.  (The  plant  charge  for  this  work  is  $1,562.26, 
which  increases  its  cost  to  $5,279.40,  and  the  average  cost  per  cubic  yard  to  $3.04.) 

Field  operations  on  above  work,  as  well  as  that  at  Drew  Chute  and  Burlington,  were 
in  charge  of  Mr.  J.  C.  McElheme,  assistant  engineer. 

Dredging  Burlington  Harbor.— -Dredge  Ajax  was  employed  from  September  18  to  30, 
1901,  in  removing  deposits  from  the  steamboat  landing  at  Burlington  (mile  442). 
The  dredging  covered  the  area  from  lower  side  of  Jefferson  street  to  upper  side  of 
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Washington  street,  extending  out  to  deep  water,  an  average  distance  of  105  feet 
The  length  of  the  cut  was  about  500  feet. 

There  were  removed  6,169  cubic  yards  of  sand  and  mud,  at  a  cost,  excluaive  of 
plant  charges,  of  $495.68,  or  8  cents  per  cubic  yard. 

Dredaing  in  Drew  Chute. — In  August,  1901,  dredge  Ajcuc  removed  «  few  bowlders 
from  the  channel  a  little  below  mouth  of  Henderson  RiVer  (mile  437).  She  also 
removed  Wing  Dam  10  (mile  440,  sheet  58),  350  feet  in  leneth,  extending  from  the 
towhead  abreast  of  Rush  Island  and  encroaching  upon  the  channel.  In  October  the 
Aiax  removed  the  highest  point  of  a  ledge  which  the  Mackenzie  struck  (mile  437). 
This  ledge  is  opposite  Dam  13  (sheet  58)  and  in  about  the  same  locality  as  the  rock 
excavation  in  1887.  In  extent  it  is  about  100  by  75  feet,  and  it  should  be  entirely 
removed  to  a  grade  of  5  feet  at  low  water.  The  cost  of  work  mentioned  above  was 
$1^7.03. 

Removing  bowlders  at  Greaory. — Dredge  Phcenixj  in  October,  1901,  removed  a  laive 
bowlder  from  the  channel  in  front  of  Gregory  (mile  495).  This  bowlder,  whicn 
weighed  14  tons,  had  only  1.9  feet  on  it  at  low  water,  was  very  dangerous,  and  had 
been  hit  by  several  boats.  Another  large  rock  in  the  channel  near  the  steamboat 
landing  was  also  removed.    The  cost  of  this  work  was  about  $300. 

RIVER  NOTES. 

In  1901  there  was  a  fair  boating  stage  during  the  entire  season.  Althouffh  the 
water  during  the  latter  part  of  August  and  in  September  was  quite  low,  boats  had  no 
difficultv  at  any  locality.  In  1902  the  river  was  rather  lower  than  usual  in  the 
spring,  but  navigation  was  good.  During  May  a  considerable  rise  occurred,  due  to 
heavy  rains  in  tlie  North.  The  river  suDsided  gradually  in  June,  remaining,  how- 
ever, at  a  good  stage  at  end  of  month. 

Table  of  depths^  in  feet  ^  on  bars  between  St.  Paxil  and  mouth  of  Missouri  River,  from  channd 

soundings  made  September  and  October,  1901. 

[No  reference  is  made  to  bars  showing  4  feet  and  more  at  low  water  1864.] 


Dis- 
tance 
from 
Omaha 
Bridge, 
St.  Paul. 


Miles. 
1 

19 
20 


82 

85 

86 

87 

87 

93 

95 

96 

97 

99 

103 

107 

110 

114 


120 
122 
124 
125 
180 
130 
135 
136 
188 
140 
148 
144 


Distri(^t  and  locality 


Omaha  Bridge  to  lAike  Pepin 


Below  Smith  avenue 

Gray  Cloud 

Below  Grey  Cloud. . . 


Reeds  Landing  to  Winona. 


Above  head  Crats  Island 

Grand  Encampment  Ixland  . . . 

Beef  Slough  Boom 

Beef  River  (above) 

Beef  River  (below) 

Above  West  Newton 

Below  West  Newton 

Head  Buffalo  Chute 

Zumbro  River 

Below  Miniieiska 

Above  Chimney  Rock 

RollingRtone  (Island  58) 

Head  Betsy  Slough 

Argo  Island 


Wirunui  to  La  Crosse. 


Above  Minneowa 

Homer  Chute  (foot) 

Mount  Trempealeau 

Above  La  Moille 

Richmond  Island 

Above  Queens  BlufT 

Opposite  Dakota 

Beiow  Dakota 

Opposite  Dresbach  Island 

Above  Minnesota  Island 

Above  La  CroMO  (Bates  Island) . 
Oppodte  La  CroMe 


5.4 


1 
5 


6. 

6. 

5 

5.8 

6.2 

6.5 

5.2 

5.2 

5.2 

5.6 

4 

6 

5 


5.4 

5.6 

6.8 

5.4 

6 

5.4 

6 

5.4 

5.9 

6.5 

5.8 

5.8 


2.7 
2.8 
2.8 
2.8 
2.6 
2.4 
2.5 
2.6 
2.2 
2.2 
1.7 
1.3 
2.2 
2.8 


Old  or 
new 
bar. 


New, 
Old., 
...do, 


...do 
...do 
...do , 
. .  .do 
...do 
...do 
...do 
...do , 
. .  .do , 
...do 
...do, 
...do 
New 
Old. 


RemArks. 


2.7 

1 
New.. 

2.7 

...do.. 

2.6 

Old... 

2.6 

...do.. 

2.4 

...do .. 

2.3 

...do .. 

2.2 

...do.. 

2.2 

...do.. 

2.3 

...do .. 

2.5 

...do .. 

2.7 

...do .. 

2.7 

...do.. 

No  improvements  made. 
Rock. 
Do. 


Mackenzie  got  5  at  1.5  stage. 
Mackenzie  ^ot  5.6  at  1.5  stage. 


Mackenzie  got  6  at  1.6  stage. 
Probably  out  of  channel. 


Probably  not  the  be^  water. 
Probably  out  of  channel. 

Mackenzie  7  at  3  stage. 
Mackenzie  7  at  2.6  stage. 


P<)«sibly  an  error. 
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Table  of  depthSf  in  feet,  on  bars  between  St,  Paul  and  mouth  of  Missouri  River,  from  channel 
soundings  made  September  and  October,  i^l— Continued. 


Dis- 
tance 

from 
Omaha 
Bridge, 
St.Paul. 


District  and  loaality. 


Mile: 
152 
171 
178 
177 
178 

187 
189 

191 
194 


216 
227 
229 
240 
241 
246 
250 
253 
254 
255 
260 

261 
270 
276 
277 
281 
285 


290 
298 
804 
308 
815 
819 
820 
824 
882 
383 
886 
841 


867 


870 
871 
871 
874 
876 
878 
880 
881 
888 
401 

407 
423 
424 
439 


451 

460 
467 
G27 


La  Croste  to  Wucwisin  River. 

Above  Brownsville 

Battle  Island  (137) 

Above  De  Soto 

Below  De  Soto  (Island  145) 

Above  Lansing 

Head  Crooked  Slough 

In    Crooked    Slough    (Swift 
Slough). 

Foot  Crooked  Slough 

Below  Lynxville 

Wiscomin  River  to  BeUevtte. 

Opnosite  Wyalusing 

BelowQlenhaven(FerrySlough) 

Below  Qlenhaven 

Above  Buena  Vista 

Bunker  Chute 

Hurricane  Island 

Above  Frenchtown 

Below  Spechts  Ferry 

Parsons  oar 

Below  Parsons  bar 

Sinope  (Island  219) 

Above  Eagle  Point  (Kimbels).. 

Head  Nine-mile  Island 

Upper  Deadmans  bar 

Lower  Deadmans  bar 

Stone  Slough 

Foot  Bellevue  Slough 

Bellevue  to  Rock  Island. 

Below  Bellevue 

Sand  Prairie 

Santa  Fe 

Opposite  Savanna 

Above  Elk  River  Slough 

Pomme  de  Terre  ( Elk  River)  . . 

Opposite  Island  283 

Above  Lyons 

Below  Albany 

Above  Camanche 

Barnes  Crossing 

Above  Cordova 

Rock  Jdand  to  Burlington. 

Rocki  ngham 

Foot  of  Horse  Island 

Above  Linwood 

Opposite  Linwood 

Dodffes 

Below  Buffalo  (island  322) 

Above  Montpelier 

Below  Montpelier  (Vela  Chute) 

Pine  River 

Below  Fairport 

Foot  of  Hershey  Chute 

Above  Port  Louisa 

Turkey  Island 

Above  Johnsons  Island 

Johnsons  Island 

Foot  Otter  Island 

Burlington  to  Hannibal. 

Foot  of  Shokokon  Slough 

Appanoose 

Devils  Island 

Fabius  Island 

BNG  1902 102 


Sound- 
ings. 


6.1 
6.5 
5.5 
6.5 
6 

6.1 
5.2 

5.6 
5.7 


5.4 

5.1 

5 

5 

5.3 

5 

5.7 

5 

4.6 

6 

4.8 

5.7 

4.7 

4 

5.1 

4.5 

4.3 


5 

4.9 

4.5 

4.5 

5.4 

4.8 

4 

5.8 

5.5 

3.9 

5 

5 


5 

4.4 

5. 

4.5 

5.4 

4.9 

4.7 

4.5 

5.2 

5.1 

5.4 

4. 

4.9 
4. 
4.1 
4.1 


4.7 

4.4 
3.5 
5.7 


Stage. 


3. 
3 
3 
2. 
2. 


2.6 
2.6 

2.6 
2.6 


1.7 
1.4 
1.4 
L4 
1.4 
2.4 
2,4 
2.3 
2.3 
2.2 
2.2 

2.2 
2.2 
1.7 
2.3 
2.4 
2.3 


2,3 

2 

1.9 

1.7 

1.7 

L7 

1.7 

1.8 

1.7 

1.7 

1.6 

1.2 


1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1 


.8 
.8 
.8 


.8 

.9 

.7 


Old  or 
new 
bar. 


Old. 
...do 
. .  .do . 
New, 
. .  .do , 

Old. 
. .  .do . 

New 
Old., 


. .  .do , 

...do, 

...do. 

New, 

Old., 

...do. 

New. 

Old., 

...do. 

New, 

Old., 

...do , 
...do. 
...do. 
...do. 
...do, 
. .  .do , 


New 

Old. 
...do 

New, 
...do. 
...do, 
...do. 

Old., 
...do. 
...do. 

New. 

Old. 


...do. 
...do . 

New. 
...do. 

Old.. 

New. 
...do. 

Old.. 
...do. 
...do. 
...do. 

New. 

Old., 

New, 

...do. 

Old.. 


.do 

.do 
New 


L8  I  Old 


Remarks. 


Mackenzie  4.5  at  1.6  stage. 
Possibly  an  error. 
Out  of  channel .    Mackenzie  got  7.5 
at  1.6  stage. 


Mackenzie  5.5  at  1.6  stage. 


In  three  places,  shoal 


Ix)ng  shoal  bar. 
Probably  out  of  channel. 

Mackenzie;  probably  out  of  chan- 
nel. 


Mackenzie  4  at  1.5  stage. 


Improved  1901. 

Mackenzie  5  at  1.7  stage. 
Do. 


In  October,  Mackenzie  5.5  at  1.7. 


Rock.    Not  in  improved  channel 
Improvement  in  1901. 

Do. 

Do. 
Probably  not  the  best  water. 
Mackenzie  4.5  at  0.5  stage. 

Do. 
Partial  improvement. 

Improved.    Good  at  low  water. 

Good. 

Probably  sand  from  Illinois  Chute 

Works. 
Good  at  low  water. 
Mackenzie  4  at  0.5  stage. 

Do. 


Good  at  low  water.    Mackenzie  5 

at  0.5  stage. 
Long  shoal. 
Mackenzie  4  at  0.8  stage. 
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Table  of  depths,  in  feet,  on  bars  betiveen  Si,  Paul  and  mouth  qfMisaouri  River,  from  channel 
soundings  made  Septen^>er  and  October ,  1901 — Contmaed. 


Dis- 
tance 
from 
Omaha 
Bridge, 
St.  Paul. 


Miles. 
630 

532 
533 
535 
536 


547 
547 
552 
555 
657 
567 
558 
565 
569 
571 
582 
583 
586 
587 
608 
612 
622 

624 
635 
638 

641 


DiHtrict  and  locality. 


Burlington  to  IlannihcU — Cont'd. 
Marion  City 


Bcebe  Island  (436) 
Whitney  (Upper)., 
Whitney  (Lower)  . 
Armstrong  Island . 


Sound- 
ings. 


Hannibal  to  Missouri  River. 


Savcrton 

Saverton  (below) 

Head  Gilberts  Chute 

Foot  Gilberts  Island 

Above  Mundy's  Landing. 
Below  Mundy's  Landing . 

Blackbird  Island 

Angle  Island  (opposite).. 
Below  LouisianaBridge  . 

Krlders  Bend 

Amaranth  Island 

Mulhems  Field 

McCoys  Island 

Above  Grimes  Island 

Sandy  Island 

Cap  au  Gris 

Head  Two  Branch  Chute. 


Below  Two  Branch  Island 

Opposite  Grafton 

Babbs  Hollow 


Al)ove  Portage 


1.7     Old. 

New, 
Old.. 
...do. 
...do. 


1. 


6.1 


2.4 


...do. 

...do 

New 

Old. 


Remarkfl. 


Mackenzie  5  at  1.4  stage;  6.5  at  2.3 
stage. 


Probably  out  of  channel. 


Mackenzie  5  at  1.4  stage. 
Mackenzie  4.5  at  1.8  stage. 

Mackenzie  5  at  1.3  stage. 


I>o. 
I>o. 
Very  shoal  all  the 

Do. 


Mackenzie  5.5  at  1.8  stage. 
Out  of  channel.    Miy^enzie  6  tt 
1.3  stage. 

Mackenzie  4  at  1.8  stage. 
OutofchanneL   Mackenzie  5  tt  08 

stage. 
Out  of  channel.    Mackenzie  6.5  at 

0.8  stage, 


Summary  of  expenditures. 

Snag  boat  CoL  A,  Mackenziey  operating $17, 281. 02 

Dredging  at  draw  of  Dubuque  Bridge 368. 53 

Removing  obstructing  dam  at  Teepeeota  Point 281. 43 

Removing  wrecks  of  SatellUe  and  two  barges 638. 41 

Removing  rock  ledge  at  Fort  Madison 3, 540. 11 

Removing  rock  at  Drew  Chute  and  Dam  No.  10 177. 03 

Removing  crib  at  I^  Crosse 149. 05 

Dredging  at  Burlington  Harbor 485. 68 

Superintendence  and  office  expenses 2, 068. 74 

Total 26,000.00 

Very  respectfully,  your  obedient  servant, 

C.  W.  Durham,  AwiMani  Engineer. 
Maj.  C.  McD.  TowNSEND, 

Corps  of  Engineers. 


Y2. 


IMPROVEMENT  OF  MISSISSIPPI  RIVER  BETWEEN  MOUTH  OF  MISSOURI 

RIVER  AND  ST.  PAUL. 

The  work  performed  under  this  appropriation  consists  chiefly  in  the 

Eermanent  improvement  of  through  navigation,  but  improvements  at 
arbors  and  other  localities  are  frequently  made  under  allotments  as 
provided  in  the  various  acts  of  Congress. 
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The  original  condition  of  the  channel  between  the  Missouri  River 
and  St.  Paul  was  such  that  at  low  stages  the  larger  boats  were  unable 
to  proceed  farther  up  the  river  than  La  Crosse  or  Winona,  while  at 
extreme  low  water  navigation  was  impeded  at  points  much  lower. 
The  original  project  for  improvement,  which  has  undergone  no  mate- 
rial change,  was  adopted  m  1878,  and  contemplates  the  closure  of 
chutes,  revetment  of  caving  banks,  and  contraction  of  the  channel  by 
wing  dams,  so  as  to  obtain  a  channel  of  a  depth  of  4i  feet  at  low 
water,  to  be  eventually  increased  to  6  feet.  At  the  close  of  the  fiscal 
year  ending  June  30,  1902,  there  had  been  expended  $10,147,801.60, 
which  has  resulted  in  such  an  improved  condition  of  the  channel  as  to 

?Brmit  the  passage  of  the  largest  boats  at  very  low  stages  through  to  St. 
aul.  On  July  1, 1901,  there  was  unexpended  $208,988.12,  and  during 
the  past  year,  for  the  improvement  of  through  navigation,  work  of  dam 
construction,  shore  protection,  dredging,  removal  of  rock,  etc.,  has 
been  carried  on  by  hired  labor  and  use  of  Government  plant  between 
Wabasha  (81  miles  from  St.  Paul)  and  Bellevue  (mile  288);  at  Rock 
Island  Rapids  (miles  349-363)  and  between  Hannibal  (mile  541)  and 
the  Missouri  River  (mile  658);  under  contract  between  Cassville  (mile 
237)  and  Le  Claire  (mile  349),  and  between  Rock  Island  (mile  363)  and 
New  Boston  (mile  412). 

The  balance  available  July  1,  1902,  will  be  applied  by  hired  labor  at 
such  points  as  may  seem  most  in  need  of  improvement. 

St.  Paul  to  Winona. — By  hired  labor  and  use  of  Government  plant 
work  was  carried  on  during  summer  of  1901  in  vicinity  of  Teepeeota 
Point  (miles,  84-85)),  where  4  wing  dams  and  1  closing  dam  were  built 
and  1  wing  dam  was  lengthened. 

Winona  to  Wisconsin  liiver, — ^The  onl^  work  carried  on  in  this  dis- 
trict was  performed  by  hired  labor  during  September,  and  October, 
1901,  and  consisted  in  the  construction  of  4  short  wing  dams  from  the 
east  side  of  Barrons  Island  (mile  144),  opposite  La  Crosse.  These  dams 
were  included  in  the  original  project  for  the  improvement  of  La 
Crosse  Harbor. 

GassviUe  to  Dvbuque. — In  this  section  work  was  done  during  the 
months  of  July  and  August,  1901,  under  contract  with  John  Picfeley, 
dated  July  21,  1899.  In  vicinity  of  Finleys  Landing  (miles  246-251) 
6  wing  dams,  begun  in  1900,  were  completed,  as  was  also  shore  pro- 
tection on  Hurricane  Island.  On  Islana  208,  5,200  linear  feet  of  shore 
protection  was  built,  and  on  Island  209,  630  feet.  In  vicinity  of 
Dubuque  (miles  259-264)  repairs  were  made  to  1  closing  dam,  and  1 
wing  dam.  By  hired  labor,  U.  S.  hydraulic  dredge  Geymr  worked 
about  three  weeks  in  deepening  the  channel  through  the  bar  below  the 
draw  of  the  Illinois  Central  Railway  bridge. 

Dvbuque  to  Le  Claire. — In  this  section,  under  conti'act  with  John 
Pickley,  dated  July  21,  1899,  work  was  carried  on  from  September  3 
to  November  14,  1901.  at  Nine-mile  Island  (mile  270),  where  some 
repairs  were  made  to  snore  protection;  near  foot  of  Bellevue  Slough 
(miles  28&-286),  where  a  tmiling  dam  was  built  and  3  closing  dams 
repaired,  and  below  Bellevue  (mile  290),  where  3  wing  dams  and  400 
linear  feet  of  shore  protection  were  constructed. 

Rock  Islamd  Rapim. — In  July,  1901,  the  north  side  of  Moline  Cross- 
ing (mile  859)  was  swept  over  and  a  considerable  amount  of  loose  rock 
was  removed  from  the  channel  and  used  in  repairing  the  foundation  of 
Guide  Pier  No.  20.    The  buoys  used  on  the  rapids  during  season  of 
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navigation  were  taken  up  and  stored  for  the  winter  in  November,  1901, 
and  were  reset  in  April,  1902. 

Rock  Island  to  New  Boston, — In  this  section  work  was  carried  on 
in  1901  under  contract  with  Fetter  &  Crosby,  approved  August  2^^ 
1900.  In  vicinity  of  Horse  Island  (miles  367-370),  15  wing  dams, 
aggregating  8,830  feet  in  length,  were  built,  and  1  closing  <mm,  980 
feet  in  length.  During  May  and  June,  1902,  8,377.5  cubic  yards  of 
dredged  material,  consisting  of  gravel  and  bowlders,  was  placed  in 
foundation  of  Dam  29,  from  Illinois  shore  nearly  opposite  head  of 
Horse  Island. 

Ha/nnibal  to  Missouri  Biver, — Operations  in  this  division  were  car- 
ried on  by  hired  labor  and  Government  plant  from  July  15  to  October 
12,  1901.  At  Maple  Island  (mile  656)  3  wing  dams  were  repaired;  at 
Portage  (mile  642)  the  causeway  was  repaired;  at  Cincinnati  Landing 
(mile  554),  Mundys  Landing  (mile  557),  and  Hickory  Chute  (mile  565) 
the  shore  protections  previously  built  to  an  average  height  of  6  feet 
above  low  water  were  carried  to  top  of  bank  and  completed. 

The  details  of  the  above-mentioned  improvements  are  given  in  the 
appended  reports  of  assistants  in  local  charge. 

Commercial  statistics  accompany  my  report  on  operating  snag  boats 
and  dredge  boats  on  the  Upper  Mississippi  River. 

Summary  of  expenditures  for  calendar  year  ending  December  SI,  1901,  for  improfring 

M'missijypi  River  from  Missouri  River  to  St,  Paid, 

St.  Paul  to  Winona $16,654.85 

Winona  to  La  Crosse 9, 915. 58 

Winona  to  Wisconsin  River 8,381.00 

Wisconsin  River  to  Bellevue 4,261.59 

Cassville  to  Dubuque 14,061.09 

Dubuque  to  Le  Claire 33,575.50 

Rock  Island  Rapids 7,096.37 

Rock  Island  to  New  Boston 30, 750. 47 

Burlington  to  Montrose 2, 274. 36 

Quinc^  to  Saverton 14, 145. 64 

Hannibal  to  Missouri  River 14,679.77 

Snag  boats  and  dredges  ....r 1, 674. 22 

Sur\'ey  and  gauges 2,697.07 

Construction,  care,  and  repair  of  plant 11,795.40 

Channel  at  Clinton 506.92 

Flint  Creek  to  Iowa  River  I^vee 44.41 

Warsaw  to  Quincy  Levee 125.00 

BaratQuincy 293.25 

Total 172,73l!99 

Note. — In  above  statement  retained  percentages  on  contracts,  December  31,  1900, 
have  been  deducted,  ha\ang  been  included  in  last  year's  report. 

Net  ej2)e7iditure8  on  various  sections  of  the  river,  harbors^  lei^ees,  etc,,  between  MirmeapcHu 
and  the  Missouri  River  from  commencement  of  improvement  to  June  SO,  1902, 


Locality. 


Bt.  Palil  to  Minneapolis 

St.  Paul  to  Prescott 

Prcscott  to  Lake  Pepin 

Foot  of  Lake  Pepin  to  Alma 

Alma  to  Winona  Bridge  (C.  &  N.  W.) 

Wiuona  Bridge  to  LaCroiase  Bridge  (C,  M.  &  8t.  P.) 


30 
26 
11 
28 
28 


$69,113.46 
667,154.00 
S38.219.92 
428,226.64 
624,674.00 
678,120.44 


Per 
mile. 


f22.M 
18,006 
88, 4» 
22,309 
20,49 
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Net  expenditures  on  variotis  sections  of  the  river y  harbors,  levees,  etc. ,  between  Minneapolis 
and  the  Missouri  River  from  commeneenient  of  improvemerd  to  Jvne  SO,  1901 — Cont'd. 


Locality. 


La  Crofise  Bridge  to  McGregor  Biidgc 

McGregor  Bridge  to  Dubuque  Bridge  (Illinois  Central) 

Dubuque  Bridge  to  Clinton  Bridge  (C.  &  N.  W. ) 

Clinton  Bridge  to  Le  Clair© 

Rock  Island  Rapids  (see  note) 

Rock  Island  Bndge  to  Keithsburg  Bridge 

Keithsburg  Bridge  to  Nashville 

Keokuk  Bridge  to  Quincy  Bridge 

Quincy  Bridge  to  Clarksrille 

Clarksville  to  Cap  au  Gris 

Capau  Gris  to  Illinois  River 

nimois  River  to  Missouri  River 

West  St  Paul 

Harbor  in  Lake  Pepin: 

At  Bav  City 

At  Lake  City  (see  note) 

At  Stockholm  (see  note) 

At  Kings  Coulee 

Harbor  at  La  Crosse  (see  note) 

Vicinity  of  Prairie  du  Chien 

Harbors  at  Dubuque  and  East  Dubuque  (see  note) 

Ice  harbor  at  Dubuque  (see  note) 

Channel  and  harbor  at  Clinton 

Harbor  at  Port  Byron 

Harbor  at  Rock  Island  (see  note) 

Harbor  at  Muscatine  (see  note) 

Harbor  at  Burlington  (see  note) 

Harbor  at  Montrose  (see  note) 

Harbor  at  Quincy  (see  note) 

Harbor  at  Clarksville 

Quincy  Bay  (see  note) 

Hamburg  Ba^ 

Flint  Creek-Iowa  River  Levee 

Warsaw-Ouincy  Levee 

Sny  Island  Levee 

Surveys,  gauges,  and  meter  work  

Snag  and  dredge  boats  and  wrecking 

Ftactical  test  of  Adams  Flume  (see  note) 

Plant  at  estimate  value 


Total 


Amount. 


Per 
mile. 


$650, 
804, 
343, 

39, 
666, 
302, 
862, 
549, 
884, 
852, 
394, 
431, 

15, 


632.81 
920.95 
293.03 
830.24 
522.27 
486.76 
043.46 
244.66 
730.76 
805.78 
553.08 
446.95 
000.00 


$10,168 

5,348 

5,537 

1,897 

40.466 

5,500 

14,611 

14,844 

15,799 

23,049 

16,450 

18,750 


1,000.00 

21,290.62 

500.00 

30,000.00 

5,000.00 
30,000.00 
25,000.00 
10,000.00 
22,071.15 

5,000.00 
10,000.00 
15,000.00 

5,000.00 

2,000.00 

11,526.16 

15,000.00 

82,829.65 

10,000.00 

296,956.73 

91,840.81 

106,728.99 

218,608.02 

82,093.35 

27,176.83 

185.160.08 


10,147,801.60 


Non. — Amounts  additional  to  those  given  in  above  have  been  expended  under  special  appropria- 
tiona,  as  follows:  Harbor  at  Stockholm,  $25,000;  Lake  City  Harbor,  $20,000;  La  Crosse  Harbor,  $12,000; 
Dubuque  and  East  Dubuque  harbors,  $41,000;  ice  harbor  at  Dubuque,  $35,500;  Guttenberg  channel, 
$8,000:  Rock  Island  Harbor,  $12,000:  Andaluria  channel,  $6,000;  Muscatine  Harbor,  $20,000;  Fort  Madi- 
aoQ  Harbor,  $24,100;  Burlington  channel  and  harbor.  $30,000;  Quincy  Harbor,  $15,000;  Quincy  Bay, 
$45,000;  Hannibal  channel  and  harbor,  $45,000;  Louisiana  Harbor,  $10,000;  Alton  Harbor,  $108,000; 
vicinity  of  Alexandria,  $16,000;  La  Crosse  to  Root  River,  $12,500;  Rock  Island  Rapids,  $1,166,650;  Des 
Moinee  Rapids,  $4,574,960;  dry  dock  at  Des  Moines  Rapids  Canal,  $125,000;  total,  $6,351,700. 

General  statement  showing  net  expenditures  from  the  commencement  of  improvement,  in 
1878,  to  June  SO,  1902,  under  various  heads  of  approjmations. 

St  Paul  to  Des  Moines  Rapids $1,597,500.00 

Minneapolis  to  Des  Moines  Rapids 1, 100, 000. 00 

Dee  Moines  Rapids  to  Illinois  River 1,330,000.00 

Ohio  River  to  Minneapolis,  applied  to  **  Between  mouth  of  Missouri 

River  and  Minneapolis'' 3,000,000.01 

Ohio  River  to  St.  Paul,  applied  to  "Between  Missouri  River  and  St. 

P&ul" 3,170,179.26 

10, 197, 679. 27 
49, 877. 67 


amount  transferred  to  work  at  Lock  and  Dam  No.  2,  Mississippi 
River,  between  Minneapolis  and  St.  Paul,  act  of  August  18,  1894. . . 


Total  net  expenditures 10,147,801.60 

Balance  July  1,  1902,  Missouri  River  to  St.  Paul 459,820.75 

Total  appropriated 10,607,622.35 
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Mimey  stntemant. 

July  1,  1901,  balance  unexpended $208,088.12 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13, 1902.      400, 000. 00 


608,988.12 
June  30,  1902,  amount  expended  during  fiscal  year 149, 167. 37 


July  1,  1902,  balantre  unexpended 469, 820. 75 


Amount  that  can  be  profitably  expended  in  fiscal  year 
ending  June  30, 1904,  in  addition  to  the  balance  unex- 
pended July  1,  1902: 

For  works  of  improvement $1,000,000.00 

For  maintenance  of  improvement 30, 000. 00 

1,030,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
^    4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


ABSTRACT  OP   APPROPRIATIONS. 

St  Paul  to  Des  Moines  Rapids: 
By  act  approved — 

June  18,  1878 $250,000.00 

March  3,  1879 100,000.00 

June  14,  1880 150,000.00 

March  3,  1881 200,000.00 

By  act  passed  August  2,  1882 250,000.00 

By  act  approved — 

July  5,  1884  (general  improvement) 250,000.00 

July  5,  1884  (applied  to  harbor,  Lake  City) 15,000.00 

Augusts,  1886 382,500.00 

Minneapolis  to  Des  Moines  Rapids: 

By  act  of  August  11,  1888 600,000.00 

By  act  of  September  19,  1890 5QO,000.00 

Des  Moines  Rapids  to  Illinois  River: 
By  act  approved — 

June  18,  1878 100,000.00 

March  3,  1879 40,000.00 

June  14,  1880 100,000.00 

March3,  1881 175,000.00 

By  act  passed  August  2,  1882 200,000.00 

By  act  approve<l — 

Julys,  1884 200,000.00 

Augusts,  1886 150,000.00 

By  act  of  August  11,  1888 200,000.00 

By  act  of  September  19,  1890 165,000.00 

Ohio  River  to  Mmneapolis,  applied  to  **  Between  Missouri  River  and 
Minneapolis:** 
By  act  approved — 

July  13,  1892 600,000.00 

March  3,  1893  (sundry  civil) 866,666.67 

August  18,  1894  (sundry  civil) 866,666.67 

March  2,  18^5  (sundry  civil) 866,666.67 

Ohio  River  to  St.  Paul,  applied  to  **  Between  Missouri  River  and  St. 
Paul:*' 

By  act  of  June  3,  1896 200,000.00 

By  act  of  June  4,  1897  (sundry  civil) 826,666.67 

By  act  of  July  19,  1897  (deficiency) 200,000.00 

By  act  of  July  1,  1898  (sundry  civil) 826,666.67 

By  act  of  March  3,  1899  (sundry  civil) 826,666.67 

By  act  of  June  6, 1900  (allotment) 150,000.00 
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MiflBoari  River  to  St.  Paul: 

By  act  approvedJane  13,  1902 $400,000.00 


Total 10,657,500.02 

Less  amount  transferred  to  work  at  Lock  and  Dam  No.  2,  Mississippi 
River,  between  Minneapolis  and  St.  Paul  (act  August  18, 1894) 49, 877. 67 


Comparative  cost  ofrnaierialj  1901, 
[Per  cubic  yard.] 


10, 607, 622. 35 


Locality. 


Alma  to  Fountain  City 

Fountain  City 

Winona  to  La  Croflse 

Dakota 

La  Crosse  to  Root  Biver 

Cassyille  to  Dubuque 

Dubuque  to  Le  Claire 

Rock  Island  to  New  Boston. 

Burlington  to  Montrose 

Quincy  to  6a  verton 

HanniDal 

X/m^fliiant^ 

Louisiana,  ylcinity  of 

Hop  Hollow 


Rock. 


In 
place. 


fLOO 


.90 
.94 
.89 
.85 
.96 


On 

United 

States 

barges. 


$0.50 
'  "a  .40' 


.53 
.62 


.55 


Brush. 


In 
place. 


$0.30 


.20 
.25 
.26 
.30 
.26 


On 

United 

States 

barges. 

$0,125 


.17 


.16 


a  Sand  rock. 

Note.— The priceper  cubic  yard  of  hard  rock  delivered  on  barges  varied  from  60  cents  at  Fountain 
City  to  62  cents  at  Hannibal.    The  average  cost  of  this  rock  during  the  season  was  65  cents. 

The  price  per  cubic  yard  of  brush  varied  from  12i  cents  between  Alma  and  Foimtain  City  to  17  cents 
between  La  Croase  and  Root  River.    The  average  cost  of  brush  during  the  season  was  14  cents. 


Umled  SUUes  improvement^  Ihper  Mississippi  River,  St,  Paul  to  Missouri  Hirer  ( Rock  Island 

Rapids  not  included),  1878-1901, 


[Including  some  desultory  work  done  prior  to  1878.] 

Totallength  of  dams  (1,081,836  feet) miles. 

Total  lei^th  of  shore  protections  (940,053  feet) do 


204.9 
178 


Bams: 

Total  rock cubic  yards..    3,089,029.8 

T6tal  brush do....    4,716,211.4 


Total  material do 7,805,241.2 


Average  per  linear  foot,  rock do 

Average  per  linear  foot,  brush do 

Average  per  Unear  foot,  material do 

Shore  protection: 

Tc^rock '- do... 

Total  brush do... 

Total  material do . . . 

Average  per  linear  foot ,  rock do . . . 

Average  per  linear  foot,  brush do. . . 

Average  per  linear  foot,  material do. . . 

Grand  total  of  material  used do. . . 


2.86 
4.36 


7.22 


1, 622, 132. 1 
1, 436, 525. 1 


3, 058, 657. 2 


1.73 
1.65 


3.28 


10, 863, 898. 4 
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Distancey  lovytvcUer  devoHonSf  fall^  slope^  and  high  and  low  roater  staaes  during  season  of 
navigation^  Upper  Mississsippi  River j  St.  Pauly  Minn.^  to  St.  Louis j  mo. — Continued. 


Locality. 


Dresboch 

La  Crome  wagon  bridge . . . 

BrownBvllle 

Warners  Landing 

Genoa 

Victory 

DeSoto 

Lansing 

Heytmans  (below) 

Lynxville 

Johnsonport 

North  McGregor  Bridge  . . 

Wisconsin  River 

Clayton 

Glenbaven 

Cassville 

Waapeton 

Specnts  Ferry 

Dubuque 

BellcTue 

Savanna  

Sabula 

Ljons  Bridge 

Clinton 

Albany 

Cordova 

Le  Claire 

Hampton 

Rock  Island  Bridge 

Buffalo 

Montpelier 

Fairport » 

Muscatine 

Port  Louisa 

New  Boston 

Keithsburg 

Oquawka 

Burlington 

Dallas  City 

Fbrt  Madison 

Nanvoo 

Montrose 

NashvlUe..., 

Keokuk 

Warsaw 

Alexandria 

Gr^ory  (below  and  near) 

Canton 

LaOiaoge 

Qniiicy 

Hannfnal  Bridge 

Saverton 

Mnndys  Landing 

Louisiana 

Clarksvllle 

Hamburg 

Stag  Island  (head) 

Hastings  Landing 

Grafton 

Elsah 

Alton 

Maple  Island 

Miasoori  River 

St  Louis  (Bads  Bridge) . . . 


Miles. 
186.5 
144.2 
162.6 
168.7 
162.3 
169.3 
174.4 
178.8 
187.3 
191.6 
202 
208 
212.3 
218.8 
225.6 
236.6 
244 
251.8 
264.8 
288 
307.3 
309.1 
324.7 
326.8 
331.2 
842 
348.1 
363.1 
362.8 
372 
376.6 
382 
390 
403.4 
411.6 
417.1 
429.2 
441.6 
465.2 
462.7 
469.9 
472.3 
476 
484 
488 
488.6 
495 
606 
512.1 
521 
639.1 
546.6 
656.7 
567.7 
577.4 
592.7 
600.7 
614.6 
635.2 
639.5 
661.1 
654.1 
668 
676 


Eleva- 

tion of 

datum 
low 

Fall. 

water  of 

1864. 

Feet. 

J%rt. 

650.97 

2.69 

646.48 

4.49 

642.61 

3.87 

638.62 

4.09 

637 

1.62 

636.61 

1.49 

633.96 

1.66 

632.34 

1.62 

630.80 

1.64 

628.79 

2.01 

626. 10 

2.69 

625.32 

.78 

624.86 

.46 

622.76 

2.10 

620.79 

1.97 

616.88 

4.91 

613.26 

2.62 

610.29 

2.97 

606.60 

4.69 

598.72 

6.88 

592.72 

6 

591.82 

.90 

687.08 

4.74 

686.43 

.66 

686.42 

1.01 

583.21 

2.21 

583.11 

.10 

576.58 

7.53 

562.37 

13.21 

668.97 

8.40 

657.10 

1.87 

654.79 

2.31 

551.28 

3.61 

546.98 

4.30 

644.37 

2.61 

543.03 

1.34 

637.03 

6 

531.25 

6.78 

626.67 

5.68 

522.66 

3.01 

620. 46 

2.20 

520.44 

.02 

616.86 

3.58 

497.79 

19.07 

496.52 

2.27 

495.21 

.81 

492.29 

2.92 

488.42 

3.87 

484.99 

8.43 

478.25 

6.74 

469.52 

8.73 

465.96 

3.57 

462.51 

3.44 

466.77 

5.74 

463.42 

3.35 

446.37 

7.06 

442.70 

8.67 

435.69 

7.11 

424.09 

11.60 

423.60 

.59 

418.37 

5.13 

417.14 

1.28 

414. 75 

2.89 

400.24 

16.90 

Feet. 
.401 
.588 
.461 
.670 
.422 
.213 
.304 
.368 
.181 
.479 
.266 
.130 
.107 
.323 
.290 
.460 
.349 
.381 
.361 
.297 
.311 
.600 
.304 
.310 
.230 
.205 
.016 

1.606 

1.362 
.370 
.407 
.428 
.439 
.321 
.322 
.240 
.496 
.466 
.410 
.401 
.306 
.008 
.970 

2.384 
.567 
.616 
.466 
.362 
.662 
.757 
.482 
.476 
.341 
.622 
.346 
.461 
.459 
.516 
.656 
.137 
.442 
.410 
.613 
.806 


Lowest     Highest 

water        water 

stages       stages 

1878-1901.  1878-1901. 


/M. 

Feet. 
17 

0.2 

16 
16.5 

19 

18.7 

19.6 

20.9 

.3 

21.5 

21 

19.9 

21.6 

2i.3 

.0 

21.7 
20.5 

19.8 

.2 

19.5 
20.4 

.2 

20.5 
19.9 

17.4 

13.7 

14.8 

.0 

19.4 

18.6 

-  .6 

17.4 
15.5 

16.2 

-  .3 

14.9 
16 

-  .2 

17.6 
17.5 

-  .3 

16.5 
14 

12.6 

.2 
-  .7 

12 

19.6 

19.3 

18.7 

16.5 

16.  e 

16.8 

-  .3 

-  .2 

19.8 
21.8 

.0 

19.6 
17.8 

18.7 

21.4 

.4 

26.7 
23.8 

-  .2 

28.0 

In  1850  high  water  at  St.  Paul  was  19.7;  at  Newport,  18.4.  In  1851,  at  Camanche 
(333  miles),  23.93;  at  Buffalo,  17.3.  In  1869,  at  Trempealeau,  16.  In  1870,  at  Red 
Wmg,  16.6;  at  Wacouta,  16.6  (from  Hayden's  Geol.  Survey  1877). 

In  1844  high  water  at  Elsah  was  31.8;  at  Alton,  34.8.  In  1851,at  Keithsburg,  16.2; 
at  Oquawka,  17.3;  at  Fort  Madison,  21.4;  at  Montrose,  14.1;  at  Keokuk,  20.9;  at 
WaxsaWy  21.9;  at  La  Grange,  19.5;  at  Quincy,  22.6;  at  Hannibal,  21.9;  at  Louisiana, 
22.3:  at  Clarksville.  21.9,  and  at  Alton,  30.7.  In  1870,  at  Hastings,  18.7,  and  at 
Moline  15  (levels  of  0.  W.  Durham) . 
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ilefokt  of  mk.  j.  d.  du  shane,  ahsiktant  engineer. 

United  States  Engineeb  Ofitcb, 
St.  Paulf  Minn,,  January  tl,  190£. 

Major:  I  have  the  honor  to  submit  the  following  report  of  operations  for  improv- 
ing the  Mississippi  River  between  St.  Paul  and  Winona,  the  division  in  my  local 
charge,  for  the  calendar  year  ending  December  31,  1901: 

ST.  PAUL  TO   WINONA. 

The  work  of  improvement  was  continued  under  project  approved  July  17, 1900, 
by  hired  lalx)r  and  use  of  Government  plant,  towboat  Fury  doin^  the  towing. 
Materials  were  purchased  under  emergency  contracts,  at  the  following  prices  per 
cubic  yard,  delivered  on  United  States  bai^ges:  For  riprap  rock,  50  cents;  for  brush, 
12  J  cents. 

The  beginning  of  work  for  the  season  was  delayed  until  it  could  be  determined 
during  low  water  at  what  place  the  small  amount  of  money  available  could  be  ex- 
pended with  greatest  advantage  to  the  interest  of  navigation.  Work  in  the  vicinity 
of  Teepeeota  Point  (miles  84-85  from  Omaha  Bridge,  ^i,  Paul)  was  concluded  to  l)e 
the  most  necessary,  and  operations  were  begun  there  on  July  15.  The  provisional 
pro^e<;t  was  modified,  necessitating  the  removal  of  a  part  of  Ihun  48  (sheet  14  o)  for 
which  dredge  Vvlcan  was  used.  The  outer  end  of  this  dam  was  dredged  off  for  a 
distance  of  175  feet.  Dam  54  (sheet  14),  a  c:losing  dam,  was  built  back  of  Island  32. 
Dams  55  and  56  were  built  from  Island  31.    Dams  57  and  58  were  built  from  Island 

32.  Dam  4  was  lengthened  290  feet.    The  shore  protection  on  the  head  of  Island 

33,  built  in  1891,  was  repaired  for  a  length  of  600  feet  where  the  head  of  the  island 
had  been  cut  away  so  as  to  leave  the  protection  mostly  in  the  river.  This  work  was 
carried  on  with  a  small  force.  Operations  were  discontinued  September  27.  The 
fleet  was  laid  up  in  Fountain  City  Bay.  Towboat  Fury  was  kept  in  commission 
until  Octol^er  26,  making  sur\^eys,  etc.  Further  details  of  the  wort  are  given  in  the 
following  list  of  works  and  financial  statement: 

List  of  works  constructM  and  repaired  and  of  materials  used  during  season  of  1901 

Mu^eii  St.  Paul  and  Winona. 


Designation. 


Sheet  14: 

ClodngDam  54 

Wing  Dam  55 

Wing  Dam  56 

Wing  Dam  57 

Wing  Dam  58 

Wing  Dam  4,  extended 

Shore  protection,  head  of  Island  33,  repaired 


Total, 


Dimensions. 


Ix^ngth. 


Feel. 
500 
800 
860 
765 
650 
290 


Height 
above 

low 
water, 

1864. 


Material. 


Rock. 


Feet. 
A 

4 

4 
4 
4 
4 
10-12 


1,^6.1 
626.6 

1,463.7 
898.8 
M4.5 
706.5 
808.2 


6,464.8 


Bnuh. 


Cu.ydt. 
1,941.6 
1,229.6 
8,948.6 
2,141.8 
1,101.6 
1,448.1 
8D4.2 


12,809.8 


Financial  statement  for'^tvrk  of  building  dams  and  shore  protectUms  between  St.  Pavd  and 

Winona  for  the  calendar  year  1901. 

Amount  expended  in  the  field  (during  progress  of  work) $11, 387. 18 

Add  for  general  superintendence  and  office  expenses 1, 024. 84 

Add  for  use  and  deterioration  of  plant 3, 016. 28 

Total 16,428.30 

Material  put  in  place: 

Rock cubic  yards . .        6, 464. 3 

Brush do 12,600.8 

Total 19,074.1 


«  Sheet  numbers  are  those  of  general  maps,  8ur\'ey  of  1878-79. 
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Average  cost  per  cubic  yard: 

Onban^es $0,252 

For  towing .167 

For  patting  in  place .  178 

For  genenuf  superintendence  and  office  expenses .  053 

For  plant r .158 

Average  cost  per  cubic  yard  in  place .  808 

At  the  beginning  of  the  season  33  buoys  were  placed  to  mark  the  ends  of  dams 
near  the  channel  on  crossings.  Thirty-one  of  these  buoys  were  taken  up  at  the  end 
of  the  season  and  stored  at  Fountain  City  (mile  108),  the  other  2  having  been  lost. 

During  the  season  short  surveys  were  made  at  Teepeeota  (miles  84-85),  West 
Newton  (miles  93-94),  Minneiska  (miles  99-100) ,  and  at  Wilds  Landing  (mile  112). 
In  October  channel  soundings  were  made.  From  St.  Paul  to  Lake  Pepin  (miles 
1-65),  where  the  work  has  t^n  carried  to  a  more  nearly  completed  state  than  any 
other  part  of  the  river,  these  soundings  showed  a  least  deptn  of  6  feet  at  a  2-foot 
staee,  or  4  feet  below  low  water  of  1864.  During  October  a  survey  was  made  from 
St.  Paul  to  Prescott  (miles  1-30),  covering  30  miles  of  river.  The  cost  of  this  survey 
was  $417.02.  A  survey  was  made  at  St.  Paul  during  November  and  December,  1901, 
for  the  purpose  of  establishing  harbor  lines.  The  cost  of  this  survey  was  $955.33. 
The  maps  of  these  surveys  will  be  platted  during  the  winter. 

Durine  the  coming  season  additional  work  will  be  necessary  at  Teepeeota  Point 
(mile  85)  and  below  Wilds  Landing  (mile  113).  Dams  and  shore  protections  should 
be  built  near  Minneiska  (mile  100)  and  below  Fountain  City  (mile  109) .  Shore  pro- 
tections should  be  built  on  left  bank  below  Alma  (mile  90),  on  right  bank  above 
Zumbro  River  (mile  97),  and  on  left  bank  opposite  Island  55  (mile  106).  Repairs  to 
shore  protections  are  nodded  below  Reeds  Landing  (mile  79),  head  of  Island  55  (mile 
106),  Island  59  (mile  108),  Island  62  (mile  110),  and  in  Argo  Bend  (mile  115). 
Repairs  should  be  made  to  the  harbor  of  refuge  at  Kings  Coulee  (mile  73),  and  the 
pier  should  be  lengthened  if  practicable. 

Very  respectfully,  your  obedient  servant, 

J.  D.  Du  Shane,  Assistant  Engineer, 
Maj.  C.  McD.  TowNSEND,  Corps  of  Engineers, 


report  of  mr.  w.  a.  thompson,  assistant  engineer. 

United  States  Engineer  Office, 

La  Crosse f  Wis. ,  January  P,  190iB. 

Major:  I  have  the  honor  to  submit  the  following  report  of  operations  for  improve- 
ment of  the  Mississippi  River  in  the  division  in  my  local  charge  for  the  calendar 
year  ending  December  31,  1901. 

WINONA   TO   LA   CROSSE. 

Under  project  approved  April  7,  1899,  and  allotment  of  $40,000,  a  contract,  dated 
July  21,  1899,  was  entered  into  with  Albert  Kirchner,  of  Fountain  City,  Wis.,  for  the 
construction  of  rock  and  brush  dams  and  shore  protections,  at  $1  per  cubic  yard  for 
POck  and  30  cents  per  cubic  yard  for  brush,  in  place.  Under  the  terms  of  the  con- 
tract it  should  have  expired  September  30,  1900,  but  owing  to  delays  from  various 
causes  the  contractor  was  unable  to  complete  the  work  in  the  time  specified,  and  con- 
sequently the  time  for  completion  was  extended  to  June  1,  1901.  Work  under  this 
contract  was  resumed  May  1  and  completed  May  31,  1901. 

The  work  pjerformed  during  the  season  of  1901  was  located  between  Minneowa  and 
La  Moille  (miles  120-124),  and  was  as  follows:  Wing  Dam  83  (sheet  18),  from  west 
side  of  Island  74,  commenced  in  1900,  completed;  length  180  feet.  There  were 
built  Wing  Dam  84,  from  west  side  of  Island  74,  640  feet  l^low  Wing  Dam  83,  length 
210  feet;  C  Dam  85,  extending  from  lower  end  of  shore  protection  of  Wing  Dam  84 
downsti^eam  515  feet  and  then  toward  channel  160  feet,  making  a  total  length  of  675 
feet;  Wing  Dam  65  (sheet  19) ,  extending  from  left  bank  700  leet  below  old  Wing 
Dam  85y  length  260  feet;  Wing  Dam  66,  extending  from  left  bank  680  feet  below 
Wing  I>Eun  w,*  length  250  feet;  Wing  Dam  67,  extending  from  left  bank  665  feet 
above  Wing  Dam  68,  length  240  feet,  and  Wing  Dam  68,  extending  from  left  bank 
860  feet  above  Island  78,  length  370  feet.  AU  of  the  above  dams  were  built  to  a 
height  of  4  feet  above  low  water  of  1864.    Shore  protection  was  laid  on  left  bank, 
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be^nning  1,870  feet  above  Wing  Dam  67  (sheet  19)  and  extending  downstream  a 
distance  of  500  feet.  The  top  of  this  shore  protection  is  from  8  to  9  feet  above  low 
water,  and  the  width  of  the  mat  is  about  34  feet.  Wing  Dam  20  (sheet  19)  was 
raised  to  4  feet  above  low  water  and  extended  97  feet.  Wing  Dam  21  was  raised  to 
4  feet  above  low  water  a  distance  of  240  feet,  l^eginning  at  shore  end. 

Total  length  of  new  dams  built,  2,185  feet;  total  length  of  dams  extended,  97  feet; 
total  length  of  dams  raised,  1,620  feet;  total  length  of  snore  protection  built,  500  feet 

Mr.  S.  L.  Jamieson  performed  the  duties  of  inspector  in  a  satisfactory  manner. 

List  of  works  constnicted  and  repaired  and  of  maUrlals  used  during  the  season  of  1901, 
between  Winona  and  Iai  Crome^  under  contract  with  Albert  Kirc?iner, 


Designation. 


Dimensions. 


Length. 


Sheet  18: 

Wing  Dam  83,  completed 

Wing  Dam  84 

Ell  Dam  85 

Sheet  19: 

Wingl>am65 

Wing  Dam  66 

Wing  Dam  67 

Wing  Dam  68 

Wing  Dam  20,  raised  and  extended 

Wing  Dam  21.  raised  (part) 

Shore  protection,  left  bank  above  Wing  Dam  V>7. 


Feet. 


210 
675 

260 
250 
240 
370 
97 


500 


Total. 


Height 
above 

low 
water, 

1864. 


Fed. 


4 
4 
4 


4 
4 
4 
4 
4 
4 
8-^ 


Material. 


Rock. 


CvL  ydf. 
lOT.l 
419.8 
503.9 

576.6 
761.2 
668 
091.7 
584.3 
98.4 
537.6 


4,906.6 


Brush. 


CH,vds, 
403.1 
1,042.6 
923.3 

1,166.7 
1,613.4 
1,215.8 
1,716 
2,50^3 
513 
9^8 


12,160 


Finamial  statement  for 'ivork  of  buUdlng  ilfinut  and  shore  jirotectians  between  Winona  and 
La  Crosse^  performed  under  contract  with  Albert  Kirchner,  during  1900  and  1901 
(entire  contract). 

Amount  paid  contractor $.^,  184. 71 

Cost  of  local  inspection,  etc 1, 078. 60 

Add  quota  of  general  superintendenc<e  and  office  expenses 1, 527. 83 

Add  for  use  and  deterioration  of  plant 57. 92 

Total :i6,849.06 

Material  put  in  works: 

Rock cubic  yards.-       20,806.6 

Brush do 44,593.7 

Total do 05,400.3 

Average  (!Ost  per  cubic  yanl  in  place $0. 664 

WINONA  TO  WISCONSIN   RIVER. 

The  only  work  performed  by  hired  labor  under  allotment  from  the  general  appro- 

i)riation  was  that  of  building  four  wing  dams  from  the  east  side  of  fianons  Island 
mile  144),  opposite  La  Crosse.  These  dams  were  includeil  in  the  original  project 
or  the  improvement  of  I-a  Crosse  Harbor  recommended  by  Lieut  Col.  W.  R.  King, 
Corps  of  Engineers,  under  date  of  January  11,  1897. 

Tne  work  was  performed  by  hired  labor  and  use  of  government  plant,  launch 
Elsie  doing  the  towing.  The  material  was  purchased  by  agreement,  at  17  cents  per 
cubic  yard  for  brush  and  40  cents  for  sand  rock,  delivered  on  United  States  baiiges. 

A  few  necessary  repairs  were  made  to  the  barges  previous  to  commencement  of 
operations. 

Work  was  commenced  September  6,  1901,  and  carried  on  with  a  small  force  and 
plant  until  October  31. 

The  location  and  description  of  each  dam  is  approximated  as  follows:  Wing  Dam 
47  (sheet  21),  400  feet  in  lengiAi,  extends  from  east  side  of  Barrens  Island  aboat 
1,500  feet  above  La  Croese  wagon  bridge;  Wing  Dam  48,  550  feet  in  length,  exteaulfl 
from  east  side  of  Barrona.  Isfimd  500  feet  lielow  Wing  Dam  47;  Wing  Dam  49, 140 
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feet  in  length,  extends  from  east  side  of  Barrens  Island  500  feet  above  Wing  Dam  47; 
Wing  Dam  50,  365  feet  in  length,  extends  from  east  side  of  Barrons  Island  470_feet 
below  Wing  Dam  48.  All  of  these  dams  were  built  to  a  height  of  3  feet  above  low 
water  of  1^.    Total  length  of  dams  built,  1,455  feet. 

lAsl  of  works  constructed  by  hired  lafmr  and  of  material  used  during  the  season  of  1901y 

between  Winona  and  Wisconsin  River. 


Dlmensior".. 


Designation. 


Length. 


Sheet  21:                                                                                      '  Feet. 

Wing  Dam  47 400 

Wing  Dam  48 550 

Wing  Dam  49 140 

Wing  Dam  50 366 

Total 1,455 


Height 
above 

low 
water, 

1864. 


Feel 


3 
3 
3 
3 


Material. 


Rock. 


Cu.yds. 

869.9 

1,271.3 

258.2 

881.7 


3,281.1 


Brush. 


Cu.yd». 
1,753.6 
2,386 
450 
1.559 


6,148.6 


Financial  statement  for  work  between  Winona  and  Wisconsin  River^  performed  by  hired 

labor  during  season  of  1901. 

Amount  expended  in  field  during  calendar  year  1901  (from  distribution 

sheets) $4,385.06 

Add  quota  of  general  superintendence  and  office  expenses 385. 15 

Add  for  use  and  deterioration  of  plant 1,544.94 

Total 6,315.15 

Material  put  in  works: 

Rock cubic  yards..      3,281. 1 

Brush do 6,148.6 

Total do....      9,429.7 

Average  cost  per  cubic  yard: 

On  barges $0,250 

For  towing .112 

For  putting  in  place .  103 

For  general  superintendence  and  office  expenses 041 

For  plant .164 

Average  cost  per  cubic  yard  in  place .  670 

CONSTRUCTION   OF   AND   REPAIRS  TO   PLANT. 

Bv  your  letter  of  January  17,  1901,  you  authorized  me  to  construct  a  quarterboat 
at  Fountain  City^  to  be  used  with  the  new  hydraulic  dredge  No.  203.  The  materials 
were  purchased  m  open  market  under  existing  regulations.  Work  of  construction 
was  commenced  March  1,  1901,  but  discontinued  Slarch  9  on  account  of  the  failure 
of  the  river  and  harbor  bill. 

Work  of  repairs  to  plant  at  Fountain  City  boat  yard  was  carried  on  at  various  times 
from  March  1  to  September  5.  Light  repairs  were  made  to  grasshopper  No.  42, 
building  boat  No.  97,  and  6  barges. 

The  work  of  completing  construction  of  hydraulic  dredge  No.  203  was  commenced 
April  19.  The  macninery  was  adjusted  ana  all  pipe  connections  made  and  tested. 
The  boilers  were  inspected  May  10  by  the  United  States  steamboat  inspectors  and 
found  in  first-class  condition.  Steam  was  raised  and  the  machinery  tested  about 
May  15.  It  was  found  that  the  main  engines  caused  such  a  vibration  of  the  boat  that 
additional  bracing  ot  the  cabin  and  all  the  upper  works  would  be  necessary.  This 
work  was  completed  and  the  dredge  placed  in  commission  May  27. 
Very  respectfully,  your  obedient  servant, 

W.  A.  Thompson, 
Assii^nt  Engineer, 

Maj.  0.  McD.  Townsbnd, 

Corps  of  Engineers 
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report  of  mr.  8.  edwards,  assistant  engineer. 

United  States  Engineer  Office, 
Rock  Islandf  lU.,  January  fO,  1902. 

Major:  I  have  the  honor  to  submit  the  following  report  of  operations  for  improve- 
ment of  the  Mississippi  River  in  the  division  in  my  local  chaiige  for  the  calendar 
year  ending  December  31,  1901. 

CHANNEL   AT  CLINTON,    IOWA. 

Of  the  si)ecial  allotment  of  $25,000  made  by  the  sundry  dvil  act  of  March  3,  1899, 
for  improving  and  straightening  the  channel  at  and  near  Clinton,  Iowa,  there  was 
available  January  1,  1901  the  sum  of  $3,485.87. 

No  construction  work  was  performed  during  the  year,  but  there  was  expended  on 
care  and  repair  of  plant  $507.02,  leaving  an  available  balance  January  1,  1902,  of 
$2,978.85. 

REMOVING  BAR  AT  DUBUQUE  DRAWBRIDGE. 

Early  in  June,  1901,  an  accumulation  of  sand  in  and  below  the  draw  of  the  railway 
bridge  at  Dubuque  threatened  to  stop  navigation,  and  two  rafts  were  broken  up  on 
the  obstruction.  It  was  thought  advisable  to  accelerate  by  dredging  the  improve- 
ment which  it  was  proposed  to  make  later  by  means  of  wing  dams,  and  hycumQic 
dredge  Geyser  was  put  at  work  June  22  and  continued  operations  until  July  11. 
About  19,725  cubic  yards  of  sand  was  dredged  and  delivered  through  pipe  oathe 
adjacent  Illinois  shore  at  East  Dubuque.  'Hie  cost  of  the  work,  a  portion  of  which 
was  paid  for  by  the  snag-boat  appropriation,  was,  including  plant  and  office  charges, 
$1,444.12,  or  7.3  cents  per  cubic  yara. 

CASSVILLE  TO   DUBUQUE. 

Junior  Engineer  J.  A.  Macfie  was  inspector  on  this  work,  as  well  as  on  the  improve- 
ments made  during  the  season  between  Dubuque  and  Leclaire.  He  performed  his 
duties  very  ably,  and  I  give  his  reports  in  full  below: 

Under  project  approval  April  7,  1899,  and  allotment  of  $40,000,  a  contract,  dated 
July  21,  1899,  was  entered  into  with  John  Picklev,  of  Dubuque,  Iowa,  for  tiie  reiMir 
ana  construction  of  rock  and  brush  dams  and  shore  protections  between  Caasville 
and  Dubuque,  at  90  cents  per  cubic  yard  for  rock  and  20  cents  per  cubic  yard  for 
brush,  in  place.  The  contract  time  for  completion  having  been  extended  from  Sep- 
tember 30,  1900,  to  September  30,  1901,  operations,  which  had  been  discontinued 
October  16,  1900,  on  account  of  high  water,  were  resumed  July  1,  1901,  and  carried 
on  until  completion  of  the  contract,  August  31,  1901.  From  October  1,  1900,  until 
completion  of  the  contract,  inspection  expenses  were  paid  by  the  contractor. 

Vicinity  of  Finleys  Landing  (miles  246-^51  from  St,  Patd). — On  Hurricane  Island 
(No.  202),  1,950  linear  feet  of  shore  protection,  the  apron  of  which  was  laid  in  1900, 
was  earned  to  top  of  bank.  Wing  dams  10,  11,  12,  and  14  (sheet  85)  from  Iowa 
shore,  commencea  in  1900,  were  completed,  and  Wing  Dam  16  was  raised  from  2  feet 
to  4  feet  above  low  water.  The  entire  south  side  of  Island  208,  5,200  feet  in  length, 
was  protected.    At  head  of  Island  209,  630  linear  feet  of  shore  protection  was  laid. 

Vicinity  of  Duhique  (miles  259-^64). -^maXl  repairs  were  made  to  Closing  Dam  2 
(sheet  36)  and  Wing  Dam  6. 

List  of  v'orks  constructed  and  of  materials  used  during  season  of  1901,  under  eoniract  tcilh 

John  Pickleyy  between  Ca,ssville  and  Dubuque, 


Dofdguatioii. 


Sheet  34: 

Shore  protection,  Island  202,  raised. 
Sheet  35: 

Wing  Dam  10,  completed 

Wing  Dam  11,  completed 

Wing  Dam  12,  completed 

Wing  Dam  14,  completed 

Wing  Dam  16,  raised 

Shore  protection.  Island  208 

Shore  protection.  Island  209 

Sheet  36: 

Glosinff  Dam  2,  repaired 

Wing  Dam  6,  repured 


Total. 


Dimensions. 


Length. 


FeeL 


5.200 
630 


Height 
above 

low 
water, 

1864. 


FM. 


9.5 
10 

4 

4-10 


Material. 


Rock. 


1,^9 

471.8 
178.6 
1»&4 
98.4 
647.5 
6.218.8 
696.5 

542.4 
448.6 

10,815.9 


Bmah. 


Chi. 


R5^, 
870.7 

720.9 

812 

8S&.6 


1,085.6 
8»  421.5 
1,188.2 

798.6 


18,195^1 
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Financial  staUmentfor  work  between  CassmUe  and  Dubuque  performed  under  covUract  wUh 

John  Pickley  in  1900  and  1901  {entire  contract). 

Amoant  paid  contractor $29, 812. 97 

CJofli  of  local  inspection,  etc 1, 017. 46 

Add  quota  of  general  superintendence  and  office  expenses 1, 646. 92 

Add  for  use  and  deterioration  of  plant 61. 36 

Total 32,538.71 


Material  put  in  works: 

Rock cubic  yards . .      25, 104. 7 

Brush do 33,611.4 


Total do. 

Average  cost  per  cubic  yard  in  place 


58, 716. 1 
10.554 


DUBUQUE  TO    LECLAIRE. 

Under  project  of  April  7,  1899,  and  allotment  of  $40,000,  a  contract  dated  July  21, 

1899,  was  entered  into  with  John  Pickley  for  the  repair  and  const,  action  of  rock  and 
brush  dams  and  shore  protections,  at  94  cents  per  cubic  yard  for  rock  and  25  cents 
per  cubic  yard  for  brusn,  in  place.    The  original  time  of  expiration  of  contract  *-=- 
September  30, 1900,  but  the  limit  was  extended  to  September  1, 1901,  and  afterwards 
to  December  1, 1901.     Operations  on  this  contract  were  commenced  September  28, 

1900,  were  discontinued  November  12,  1900,  resumed  April  18,  1901,  suspended  June 
27,  again  resumed  September  3,  and  completed  November  14,  1901.  Inspection 
exnenses  in  1901  were  paid  by  the  contractor. 

Vicinity  of  Duhvque  (mile  S64). — A  wing  dam,  No.  6  (sheet  36),  was  built  under 
the  railway  drawbridge.  Its  length  is  675  feet,  of  which  450  feet  has  a  crest  eleva- 
tion of  4  feet  above  low  water,  and  225  feet  an  apron  course  only. 

At  Nine-mile  Island  (mile  S^O). — Some  repairs  were  made  to  the  shore  protection. 

Vicinity  of  Bellevue  Slouqh  {miles  £83-286). — Four  closing  dams  (Nos.  12, 13, 14,  and 
15,  sheet  39)  were  built;  No.  12  between  islands  245  and  246,  No.  13  from  Island  246 
to  the  Illinois  shore,  Nos.  14  and  15  in  Bellevue  Slouch.  A  trailing  dam.  No.  16, 
with  two  spurs,  aggregating  in  length  1,700  feet,  was  built  at  foot  of  Island  243. 

Opposite  and  below  Bellevue  {miles  S87-290) . — The  causeway  across  Crooked  Slough, 
opposite  Bellevue,  was  completed.  It  is  230  feet  long,  9  feet  wide  on  top,  and  8  feet 
aoove  low  waiter.  Three  wmg  dams  (Nos.  17,  18,  and  19,  sheet  39),  of  an  aggregate 
length  of  1,925  feet,  were  built  from  the  Iowa  shore,  and  the  shore  protection  on  the 
Dlinois  shore  opposite  was  extended  400  feet. 

List  of  works  constructed  and  of  material  used  during  season  of  1901  y  mider  contraH  tvith 

John  Pickley f  between  Dubuque  and  Leclaire. 


Designation. 


Sheet  86: 

Wing  Dam  6 

Sheets?: 

Shore  protection,  Island  232,  renaired 

Sheet  89: 

Gatueway  Dam  11 

Closing  Dam  12 

Closing  Dam  13 

Closing  Dam  14 

Closing  Dam  16 

Trailing  Dam  16 

Wing  Dam  17 

Wing  Dam  18 

Wing  Dam  19 

Shore-protection,  Illinois  shore,  extended. 

Total 


Dimensions. 


Length. 


{ 


Fed. 
450 
226 


230 
620 
826 
690 
750 
1,700 
575 
900 
450 
400 


Height 
above 
low  wa- 
ter, 1864. 


Feet. 

4 

10 


8 
4 
4 

8.6 
4 
4 
0 
4 
4 
12 


Material. 


Rock. 


Cubic  ytU. 
\  5,094 

396.9 

1,243.2 

2,166.4 

2,460.6 

1,696.6 

2,023.3 

2,642.3 

458.3 

2,787.4 

858.6 

711.3 

22,426.8 


Brush. 


Cubic  yds. 
8,077.3 

422.6 

1,485.1 
8,719.8 
8,700.1 
2,424.3 
2,780.4 
6.192.6 
984.6 
6,2a5.6 
1,634.1 
1,010.8 

37,637.1 
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FinancicU  statement  for  ivork  between  Dxibuqae  and  Ledaire,  performed  under  oonirad 

with  John  Pickley  in  1900  and  1901  (entire  contract). 

Amount  paid  contractor ^ $32, 824. 00 

Cost  of  local  inspection,  etc 427. 23 

Add  quota  of  general  superintendence  and  office  expenses 2, 865. 73 

Add  tor  use  and  deterioration  of  plant 96. 53 

Total 36,212.58 

Material  put  in  works: 

Rock cubic  yards. .       24, 931. 6 

Brush do 41,553.5 

Total do 66,485.1 

Average  cost  per  cubic  yard  in  place $0,545 

CARE  AND  REPAIR  OF  PLANT. 

Repairs  to  the  plant  in  the  ice  harbor  at  Dubugue  were  commenced  February  18, 
1901,  but  were  discontinued  March  15  owing  to  failure  of  the  river  and  harbor  bill. 
Hydraulic  dredge  Geyser  and  her  pontons  were  put  in  good  condition  and  employed 
at  Dubuque  and  in  the  Galena  River.  Towboat  Coal  Bluff  and  her  fleet  remamea  in 
harbor  in  charge  of  watchmen  during  the  entire  season. 

SURVEYS. 

In  June,  1901,  a  survey  of  the  river  from  Eagle  Point  to  Dubuque  ice  harbor  was 
made,  and  in  August,  with  the  crew  of  the  snag  boat  CoUmd  A,  Mackenzie^  sun^eys 
in  vicinity  of  Bellevue  Slough  and  below  Bellevue  were  also  made. 
Very  respectfully,  your  obedient  servant, 

S.  Edwards,  AssifUxnJt  Engineer. 
Maj.  C.  McD.  TowNSEND, 

Corps  of  Engineers. 


REPORT  OF  MR.  J.  C.  m'eLIIERNE,  ASSISTANT  ENGINEER.. 

United  States  Engineer  Office, 
Rock  Island^  III.,  January  SS,  1909. 

Major:  I  have  the  honor  to  submit  the  following  report  of  operations  for  the 
improvement  of  the  Mississippi  River,  in  the  division  in  my  local  chaiqge,  for  the 
calendar  year  ending  December  31,  1901: 

IMPROVING   ROCK   ISLAND  RAPIDS. 

The  section  of  river  comprising  the  Rock  Island  Rapids  extends  from  the  three 
hundred  and  forty-eighth  mile  to  the  three  hundred  and  sixty-fourth  mile  from  St 
Paul. 

The  plant  required  for  field  service  having  been  fully  repaired,  active  operations 
with  a  very  limited  amount  of  funds  were  resumed  on  May  1,  1901. 

Dams. — Wing  Dam  6i  (sheet  47),  from  Iowa  shore  opposite  Winnebago  Island, 
•ad  its  paving  repaired  in  places  and  was  widened  10  feet  throughout  its  entire 
ength.  Broken  sections  in  roadway  paving  of  Closing  Dam  No.  8,  at  Watertown, 
were  mended,  and  its  apron,  to  a  width  of  20  feet,  was  raised  and  strengthened.  The 
north  end  of  Wine  Dam  9,  at  head  of  Duck  Creek,  had  spots  of  paving  reset,  and  was 
further  reenforced.  Trailing  Dam  9J,  on  right  side  of  the  channel  at  Duck  Creek 
Chain,  was  widened  5  feet  and  raised  to  its  original  height.  Wing  Dam  10,  at  foot 
of  Duck  Creek  Chain,  had  former  deposit  of  loose  rock  on  top  leveled  down  and 
trimmed  into  shape. 

Dredging. — Dreage  Aiax,  with  a  single  crew,  from  May  6  to  June  10, 1901,  removed 
a  section  580  feet  in  length  from  outer  end  of  Dam  16,  at  Cottonwood  Chain,  for  the 
purpose  of  increasing  the  width  of  channel  and  moderating  the  velocity  of  the  cur- 
rent in  that  locality.  Owing  to  shoalness  of  water  there,  dredge  work  was  suspended 
and  the  boats  were  transfened  to  right  shoulder  of  Campbells  Chain,  where,  from 
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central  part,  it  took  out,  between  June  11  and  17,  the  large  quantity  of  material 
blasted  in  1900.  From  July  18  to  25  the  high  lumpy  patch  m  north  side  of  Moline 
Crossing  below  Buoy  23  was  swept  over,  and  a  considerable  number  of  loose  rocks, 
lajrge  and  small,  were  found  and  gathered  up.  Immediately  afterwards  the  dredge 
was  sent  elsewhere  for  service.  All  the  material  obtained  was  utilized  in  various 
dams  in  the  vicinity  and  in  one  guide  pier. 

Guide  piers. — ^The  foundation  of  Guide  Pier  20,  at  lower  end  of  Duck  Creek  Chain, 
was  widened  and  raised  on  channel  side  where  the  rock  had  been  much  washed 
away  by  the  action  of  ice  ^oiiges  and  floods. 

The  season's  work  having  been  completed  on  November  5,  the  remainder  of  the 
plant,  idle  in  Moline  Pool,  was  towed  into  the  Illinois  and  Mississippi  Canal  and  laid 
up  in  harbor  for  the  winter. 

Details  of  operatimutj  season  of  1901. 

Towboat  Ruth 

Hours  in  use  under  steam « 863 

Miles  run  light 1,507 

Miles  run  towing 1, 303 

Miles  run,  total 2,810 

Dredge  Ajax: 

Hours  worked §44 

Hours  lost  owing  to  accidents 0 

Cubic  yards  loose  rock  dredged  and  removed 5, 780 

Summary  of  toUd  amounts  of  material. 

Solid  cubic  yards  of  rock  dredged  and  removed  only 1, 000 

Cubic  yards  of  loose  rock  and  bowlders  dredged  and  removed 5, 780 

Cost  of  rock  excavatUniy  including  charge  for  use  and  deterioration  of  plant. 


DesiKiiation. 

Rock  exca- 
vated 
(solid  cubic 
•yards). 

Total  cost. 
$1,740 

Average 

cost  per 

solid  cubic 

yard. 

Risrht  shoulder  of  CaioDbells  Chain,  dredsred  only 

1,000 

$1.74 

MoTfc. — ^The  material  mentione<l  at  right- shoulder  of  Campbells  Chain  as  having  been  "dredged 
only"  was  blasted  in  1900,  at  a  cost  of  $2,600.  or  $2.60  per  cubic  yard,  which,  added  to  the  cost  of 
dredging,  $1.74,  in  1901,  gives  $4,340,  or  $4.34  per  cubic  yard  for  total  removal  of  material. 

Cosi  of  repaint  to  old  guide  jmrs^  including  charge  for  use  and  deterioration  of  plant. 


Material. 

Cubic 
yards. 

Total 
cost. 

Cost  per 
cubu! 
yard. 

Rinrap  stone  In  place 

200 

$220 

$1.10 

iMi  ofdamsand  of  materials  used  in  their  construction  and  repair  during  the  season  of  1901. 


Designation. 


Sheet  47: 

Wing  Dam  6i,  widened 

Cloeuig  Dam  8,  repaired  and  widened  . . 

Wing  Dam  9,  repaired 

Tnoung  Dam  9|,  repaired  and  widened. 


Total 

Onmd  total 


Height 
above 

low 
water, 

1864. 


Fed. 
3.5 
5 

3.6 
3.5 


Riprap  rock. 


Cm.  yds. 
1,535 

Ci(.  yds. 

2,345 

80 
60 

1,500 

60 

6,380 

200 

BNG  1902- 103 


6,580 
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(hd  of  damsj  inchiding  charge  for  'kiae  and  deterioration  of  plant 


Cubic 
yards. 

Total  eout. 

Cost. 

Material. 

Towing, 

per  cubic 

yanl. 

In  place. 

per  cubic 

yard. 

Total  per 
cubic 
yard. 

RiDraD  rook  in  dIhcc 

5,580 

$6,138.74 

SO.  19 

«0.91 

51.10 

Financkd  dafement  for  improvement,  of  Koch  Inland  Jiapids  for  season  of  1901. 

Amount  exi)eiide(l  in  field $4, 097. 31 

Add  quota  of  jjeneral  superintendence  and  office  expenses 369. 06 

Add  for  use  and  deterioration  of  plant 3, 632. 37 


Total ! 8,098.74 

Di.*<tribut(^l  an  follows: 

1.  Rock  broken  up  in  1900,  but  dredj;e<l  in  1901 1, 740. 00 

2.  Darns  6.1,  8,  9,  and  SH 6, 138. 74 

3.  ("tuide  pier  20 220. 00 


Total 


8. 098.  74 


BUOYS   ON    ROCK    ISLAND    RAI'IDS. 

The  lK>uys  were  thoroughly  repaired  and  painte<l,  and  the  numlier  needed  were 
reset  ])etween  May  6  and  16.  New  anchor  In^lts  and  chains  were  put  in  for  a  few  of 
them.  A  new  l)uoy,  12 J,  was  established  at  the  outi'r  end  of  dam  No.  3  at  head  of 
Campbells  (./hain.  As  heretofore,  those  carried  away  by  boats  w^ere  soon  afterwards 
rei)laced.  Between  November  4  and  6  the  ranges  were  finally  gone  over  and 
adjusted  and  the  buoys  taken  up  and  stored  with  tYie  fleet  for  the  winter 

Total  number  of  buoys  in  the  system,  36. 

Cost  of  buoys  for  the  seaspn,  $320. 

MISCELLANEOUS. 

For  the  l)enelit  of  navigators  long  buoys  were  placed  in  the  fore  part  of  the  season 
on  the  outer  ends  of  dams  in  the  localities  given  below,  viz,  3  at  dams  below  Belle- 
vue,  3  at  those  abreast  of  Clinton,  and  4  opposite  Comanche;  total  number,  10. 

On  August  1  the  steamer  Urania,  in  a  verv  disabled  condition,  was  towed  l)y  the 
towboat  Ruth  from  mouth  of  Rock  River  to  feock  Island  levee. 

J.  B.  (lordon,  overseer,  and  J.  B.  Corken,  recortler,  i)erformed  their  duties  in  a 
verv  creditable  and  satisfactory  manner. 

Very  respectfully  submitted. 

J.  (.'.  McElherne,  AmMa^d  fhupneer, 

Maj.  C.  McD.  Townsend, 

Corps  of  Engineers, 


report  ok  mr.  ('.  w.  durham,  assistant  en(ilnker. 

United  States  Encjineer  Offk'e, 

Rock  Island^  IILy  January  2,  1902, 

Major:  I  have  the  honor  to  submit  the  following  report  of  operations  for  impnive- 
ment  of  the  Mississippi  River  in  the  division  in  my  local  charge  for  the  i^endar 
year  ending  December  31,  1901. 

ROCK    island   to    NEW    BOSTON. 

Under  project  approved  April  7, 1899,  and  allotment  of  $40,000  from  appropriation 
of  March  3,  1899,  contractors  Fetter  &  Crosbv  commenc^l  operations  June  4,  1901, 
and  completed  their  contract  Deceml)er  2.  This  contract  was  api)roved  August  26, 
1899,  the  original  time  for  completion  being  fcJeptember  30,  1900;  was  extended  to 
September  30,  1901,  and  afterwards  the  time  limit  was  waiveil.    The  cost  of  ingpec- 
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tion  from  October  1,  1900,  to  December  2,  1901,  on  which  latter  date  the  contract 
waa  completed,  was  charged  to  the  contractors.  The  prices  paid  were  89  cents  per 
cubic  yard  for  rock  and  26  cents  per  cubic  yard  for  brush — very  low  figures^.  The 
first  work  done  under  this  contract  was  the  conj^truction  of  a  closing  dam  near  head 
of  Turkey  Island  Chute  (mile  406).  This  dam,  which  is  980  feet  in  length  and  has 
its  crest  at  an  elevation  of  4  feet  above  low  water,  was  completed  July  8,  1901,  and 
operations  wer«  then  transferred  to  the  vicinity  of  Horse  Island  (mile  367-370).  A 
survey  of  this  locality  had  been  made  early  in  June  and  a  project  prejmred  for  a 
1,200-foot  channel  so  located  as  to  avoid,  as  much  as  possible,  dangerous  rocks  and 
to  define  the  limits  between  which  rock  excavation  is  necessary.  This  jiroject  con- 
templates the  copstruction  of  12  wing  dams  from  the  Illinois  shore,  4  from  Smiths 
Island,  3  from  the  Iowa  shore  below  Horse  Island,  and  3  from  Horse  Island,  as  also 
the  completion  of  the  closing  dam  at  Horse  Island  Chute.  There  were  built  9  wings 
from  the  Illinois  shore,  3  below  Horse  Island,  3  from  Horse  Island,  and  the  Horse 
Island  closing  dam.  These  dams  all  have  a  crest  elevation  of  4  feet  at  low  wat-er. 
Late  in  the  season  considerable  improvement  in  the  channel  was  noted,  ])oth  at 
Turkey  Island  and  at  Horse  Island.  It  is  desirable  that  the  remainder  of  tlie  Horse 
Island  project  be  carried  out  at  an  early  day. 

This  work  was  in  local  charge  of  Inspector  A.  J.  Stibolt,  whose  duties  were  well 
performed. 

Lut  of  tvorka  consiritrkd  and  of  maierinhi  uaed  dnrliKj  the  »€awu  of  190]^  under  roiUract 
nnth  Fetter  d*  (Yosbif,  ttetween  Hock  Inland  and  New  Boston. 


Dtineiisioiis. 


DesiKiiHtioii. 


LeiiKth. 


Sheet  4H: 

Closing  Dam  13 

Wing  Dam  14  . . 

Wing  Dam  15  . . 

Wing  Dam  16  . . 

Wing  Dam  17  .. 

Wing  Dam  IS  .. 

Wing  Dam  19  .. 

Wing  Dam  20  . . 

Wing  Dam  '21  . . 

Wing  Dam  2*2  . . 

Wing  Dam  23  . . 

Wing  Dam  2 1 .. 

Wing  Dam  25  . . 

Wing  Dam  26  . . 

Wing  Dam  27  . . 

Wing  Dam  28  . . 
Sheet  53: 

Closing  Dam  S  , 


Feet. 
750 
550 
750 
900 
200 
1,100 
1,630 
750 
475 
300 
350 
200 
400 
225 
750 
•250 

980 


Total 10, 560 


Height 

above 

low 

water. 

1><64. 


Material. 

Roek. 

Brush. 

Cm.  ?/*». 

Cii.  yd*. 

1,297.9 

1,423.7 

1,233.1 

2,;«)0.8 

1,518.8 

2,283.4 

1,699.4 

2,804.9 

392. 1 

668.6 

1,928.8 

3,053.5 

2,7'23.1 

4,476.3 

1, 616. 5 

2,242.7 

953.3 

1,497.7 

573.9 

896.9 

56a  2 

l,a53.1 

463.8 

646.6 

826. 4 

1,423.8 

360.6 

680.1 

1,986.5 

3,224.6 

268 

460 

3, 12.-).  4 

4,694.9 

21,535.8 


33,720.6 


Financial  datevierd  for  work  hetween  Rock  hland  and  Neir  Boston,  under  1899  contra^A 

nnth  Fettir  tt*  Crosbj/  (entire  contract). 

Amount  paid  contractor $27, 934. 24 

CJoflt  of  local  inspection,  etc 210. 88 

Add  quota  of  general  superintendence  and  office  expenses 2, 665.  85 

Add  for  use  and  deterioration  of  plant 82. 00 

Total 30,842.97 

Material  put  in  works: 

Rock cubic  yards. .       21, 535.  8 

Brush do 33,720.6 

Total dn....      55,256.4 

Average  cost  per  cubic  yard  in  pla(*e 10.558 
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1  would  siiy  that  the  original  estimate  for  the  work  above  described,  made  from 
the  survey  of  June,  1901,  amounted  to:  Rock,  24,220  cubic  yards;  brush,  35,826  cubic 
yardn;  total,  60,116  cubic  yards.  This  estimate  proved  to  be  greater  than  the  actual 
amount  l)v  4,860  cubic  yards,  of  which  rock  2,685  cubic  yards,  brush  2,175  cubic 
yards.  This  shrinkage  was  due  in  great  part  to  the  accumulation  of  sand  at  the 
5am  site  during  progress  of  work. 

To  complete  the  project  for  this  locality  there  are  needed  5  wing  dams  from  the 
Illinois  shore,  4  from  Smiths  Island,  and  1  from  the  Iowa  shore  at  Lmwood.  The 
estimated  amounts  for  such  completion  are:  Rock,  10,146  cubic  yards;  brush,  20^294 
cubic  yards.  The  approximate  cost  is  $18,000.  A  lai^ge  amount  of  rock  excavation, 
for  which  no  estimate  has  yet  been  made,  will  also  be  needed  to  afiord  a  clear 
channel.     I  submit  a  map  showing  the  project  for  this  locality. 

FLIXT   TREEK   TO    IOWA    RIVER   LEVEE. 
[Miles  411-110  ou  the  Mississippi  River.] 

There  was  no  Held  work  carricnl  on  during  the  year.  An  inspection  made  in 
NovemlKT  showed  the  levee  and  it^  adjuncts  to  ]ye  in  good  condition,  with  trifling 
exceptions.  The  total  amount  appropriated  for  this  levee,  which  is  35J  miles  in 
length,  is  $300,000,  and  the  approved  estimate  is  $305,000,  exclusive  of  cost  of  drain- 
age, repair  and  maintenance,  right  of  way,  shore  protection,  and  levee  bank  revet- 
ment, on  whic4>  necessary  items  there  has  Iwen  expended  to  date  tfie  sum  of 
$27,642.99.  The  balance  available  DecemlHT  31,  1901,  was  $:^,043.27.  No  further 
work  remains  to  l)e  done  except  such  portions  of  the  proiwsed  enlargement  of  sec- 
tion (shown  on  p.  2724,  Rej)ort  of  Chief  of  Engineers,  1900)  as  funds  may  pennit. 

If  the  $5,0(K)  of  the  original  estimate  not  yet  ai)propriated  l>o  granted,  the  entire 
needed  increment  can  be  put  in  place,  but  if  no  further  funds  are  allotted  it  ispoasi- 
ble  to  strengthen  only  those  portions  of  the  levee  considered  m<^t  unsafe. 

I  have  j)resent*Hl  a  final  report  on  this  levee,  with  map,  tables,  and  sketcheSy 
which  I  hoi)e  may  l)e  printed  in  the  Report  of  the  Chief  of  Engineers  for  1902. 

HOCK    ISLAND    HARBOR. 

The  sundry  civil  act  of  March  3,  1899,  provide.^  "That    *    *    *    ^ye  thonsand 


will  Ikj  needed  to  complete  the  work  under  the  approved  project. 

DAVENPORT    HARBOR. 

The  sun<lry  civil  act  of  March  3,  1899,  i)rovides  "That  *  *  *  ten  tliousand 
dollars  shall  lKU*xpeiide<l  to  deeiHMi  the  harf)orat  I)aven|K)rt,iowa,  from  the  Govern- 
ment bridge  to  the  island  owne<i  by  the  city  (»f  l)aveniM>rt,  in  the  Mississippi  River" 
(mile  363).  No  project  fr)r  the  exjwnditure  of  this appropriatitMi  has  been  presented, 
as  the  depth  in  the  harbor  is  sullicient  for  purposes  of  navigation  in  the  locality 
indicated. 

BUOYS. 

A  system  of  buoys  is  kej^t  in  oju'ration  each  seiison  to  mark  the  location  of  the 
ends  of  certain  dams  whicn  are  dangerous  to  raft  navigation  at  stf^es  when  the  crest 
of  the  dam  is  c(>v(Ted  liy  water  to  a  depth  of  less  than  3 A  feet.  The  regular  buoys 
in  mv  subdistrict  are  13  in  numlx^r. 

SrRVKYS. 

Then^  were  made  < luring  the  s«>ason  examinations  of  the  river  in  vicinity  of  Horse 
Island  (miles  367-370,  Buffalo  (mile  373),  Montpelier  (miles  376-378),  Turkey  Island 
(miles  405-408),  and  Henderson  River  (mile  437),  and  maps  of  same  have  been 
plotted 

IN    (iKNEpAL. 

The  Mackenzie  found  in  August,  in  passing,  the  following-named  depths,  in  feet, 
at  various  crossing.  The  stage  of  water  above  low  water  and  the  distance  from 
St.  Paul  are  also  given.  In  each  case  mentioned  the  probable  depth  at  extreme  low 
water  is  less  than  4  feet 
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Stage  of  wateTf  1.5, — Foot  of  Horse  Island  (mile  369),  4,4;  al)ove  Linwoo<l  (mile 
370),  5;  opposite  Linwooil  (mile  371 ),  4.5;  Dodj]^  (mile  371 ),  5.4;  l)elow  Buffalo,  at 
liOand  322  (mile  374),  4.9;^l)ove  MontiKjlier  (mile  376),  4.7;  Vela  Chute  (mile  378), 
4.5;  Pine  River  (mile  380),  5.2;  below  Fairport  (mile  381),  5.1;  foot  of  Herehey 
Chute  (mile  388),  5.4. 

8Uige  of  ivater,  1. — Above  Port  Louisa  (mile  401),  4;  Turkey  Island  (mile  407),  4.9. 

I^age  of  waler,  0.8. — Above  Johnsons  Island  (mile  424),  4.1;  foot  of  Otter  Island 
(mile  439),  4.1. 

The  localities  most  in  need  of  improvement  appear  to  be  at  foot  of  Horse  Island, 
opposite  Linwood,  below  Montpelier,  alx)ve  P<>rt  I-^uisa,  at  Johnsons  Island,  and 
foot  of  Otter  Island. 

Very  respectfully,  your  ol>edient  servent, 

(•.   W.  DlTRHAM, 

AfutisUwt  Engineer, 
Maj.  C.  McD.  TowNSEND. 

CorpH  of  KiighircrHy 


report  of  mr.  c.  w.  drkitam,  assistant  engineer. 

United  States  Engineer  Office, 

Itock  Island ^  r/f.j  Jamuirn  l?,  190 J. 

Major:  I  have  the  honor  to  present  a  roj)ort  on  Flint  C'reek-Iowa  River  Levee, 
beginning  with  the  i)reliminarv  surveys  in  1894  and  continuing  to  its  completion  in 
1900.    . 

The  river  and  harlx)r  act  of  August  17,  1894,  provides  for  a  survey  on  the  west  side 
of  the  Mississippi  River,  commencing  at  the  mouth  of  Flint  Creek,  in  Des  Moines 
County,  Iowa,  and  running  along  the  west  bank  of  the  river  to  the  mouth  of  the 
Iowa  Kiver,  with  a  view  to  improving  the  navigation  by  preventing  the  water  from 
overflowing  the  natural  and  artificial  banks  along  those  i>arts  of  the  river  and  deep- 
ening the  channel.  This  survey  wa.s  assigned  to  Maj.  (now  Col.)  A.  Mackenzie, 
Corps  of  Engineers,  who  place<l  me  in  local  charge,  in  which  I  remained,  under  his 
direction  and  that  of  Lieut.  Col.  W.  K.  King  and  Maj.  C.  McD.  Townsend,  until  the 
completion  of  the  levee  in  1900.  Surveyor  E.  E.  Barrett  had  (charge  of  the  field 
worK,  both  of  surveys  and  construction. 

Preliminary  mrvey. — The  ])reliminarv  survey  was  made  in  September  and  October, 
1894,  with  tlie  understanding  that  Congress  desired  an  estimate  of  the  cost  of 
preventing  the  overflow  of  the  west  bank  of  the  river  between  the  Iowa  River 
and  Flint  Creek  by  the  erection  of  artificial  banks  where  needed.  A  transit  line 
was  run  from  a  point  above  high  water  on  the  Iowa  River  down  the  south  bank 
of  that  river  to  its  mouth,  thence  down  the  west  bank  of  the  Missis8ii)pi  River  to 
the  mouth  of  Flint  Creek,  and  up  that  creek  to  high  ground  at  the  foot  of  the 
bluffe.  The  first  4  miles  of  this  line  ran  on  top  of  the  old  Iowa  River  levee,  on 
which  very  little  work  was  neede<l.  A  line  of  levels  was  run  over  the  transit  line 
and  topography  was  taken  adjacent,  additional  features  of  the  bottom  lands  between 
the  river  and  the  bluffs  being  as(!ertained  from  the  maps  of  the  Mississippi  River 
Commission.  A  map  was  8ubmitte<l  showing  the  located  line  in  plan  and  profile, 
with  sufficient  topograph v,  bench  marks,  grade  elt^vations,  high-water  marks,  etc., 
for  a  full  understimamg  of  the  subject.  The  questions  of  outlets  and  interior  drain- 
Bfi^  were  not  considered,  and  no  provision  was  made  in  the  estimate  for  purchase  of 
nght  of  way.  The  length  of  levee  proposed  was  alx)ut  42  miles,  including  cross 
levees  on  both  sides  of  De  Soto  C'reek.  Estimates  were  made  for  an  earthen  bank 
with  a  slope  of  3  on  1  on  the  riverside  and  2  on  1  on  the  back  side,  with  4  feet  width 
of  crown.  The  grade  of  the  top  of  the  bank  was  placed  at  3  feet  above  high  water 
of  1888,  the  highest  water  since  1851  (high  water  1851  was  about  1.5  feet  higher  than 
that  of  1888).    The  preliminary  estimate  was  lus  follows: 

1,856,193  cubic  yards  earthwork,  at  15  cents $278, 278. 95 

Add  about  10  per  cent  for  engineering  and  contingencies 26,  721 .  05 

Total 305,000.00 
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Appropriatiorvi. — From  various  appropriations  in  the  river  and  harbor  and  sundry 
civil  act«  for  improvinjr  tlie  Mississippi  Kiver  from  the  mouth  of  Missouri  River  to 
Minneapolis,  allotments  for  the  Flint  Creek-Iowa  River  leVee  were  made  by  CongresB 
as  follows: 

By  act  of — 

March  2,  1895 $85,000 

Junes,  18% 75,000 

June  4,  1897 50,000 

July  1,1898 40,000 

March  8,  189^) 50,000 

Total 300,000 

The  total  amount  approi^-iated  is  $5,000  less  than  the  preliminary  estimate. 

Location. — >^rly  in  May,  1895,  a  j)arty  was  put  in  the  field  to  make  a  permanent 
location  of  the  levee,  and  this  work  was  completed  in  July.  It  was  dei'ided  to  run 
the  levee  across  De  S(jto  Creek  instead  of  building  up  both  sides  of  the  creek,  and 
this  change,  together  with  other  smaller  changes  in  the  line,  reduced  the  len^h  of 
the  levee  7  miles  and  the  estimates  11 0,000 x^ubic  yanls.  After  the  final  location  had 
l)een  determined,  the  entire  line  was  cross  sectioned,  slope  and  mile-station  stakes 
were  set  and  computations  of  quantities  made,  and,  later,  ])orrow  pits  and  right  of 
way  were  staktnl  out,  putting  matters  in  i)roper  shape  for  construction  work. 

The  total  cost  of  these  surveys,  including  the  establishing  of  bench  marks  and 
recross  sectioning  of  several  miles,  and  in  fact  all  engineering  and  surveying  expenses, 
excei>t  the  inspection  of  contract  work,  was  $5,794.72. 

Rvjht  of  wail. — After  examining  the  statutes  of  Iowa  and  investigating  the  methods 
in  common  use  for  procuring  right  of  way  for  levees  in  the  South  and  elsewhere,  and 
no  similar  case  to  that  presente<l  by  this  levee  being  found,  it  was  decideii  to  aijply 
for  advi(?e  to  the  J u<lge- Advocate-General,  through  the  Chief  of  Engineers.  The 
J udge- Advocate-!  I encral  stated  as  his  l)elief  that  the  levee  should  not  oe  built  until 
the  United  States  had  acquired  an  easement  in  the  land  for  the  purpose  of  constnict" 
ing  and  maintaining  the  levee  and  of  taking  the  necessary  material  for  its  construc- 
tion, and  he  i>rescnte(l  a  brief  form  of  deed  for  that  purpose.  He  also  stated  that 
the  deeds  should  be  acknowknlged  and  ret^orded,  and  added  that  if  the  easement  to 
construct  and  maintain  the  levee  couhl  not  be  st»cure<l  by  gift  or  reasonable  jwiyraent 
the  Secretary  of  War  had  authority  under  the  act  of  April  24,  1888,  to  acquire  such 
easement  by  purcha^^e  or  condemnation.  The  following  is  the  form  of  deeu  that  was 
ustnl,  which  is  the  same  as  al>ove  mentioned: 

"In  consideration  of  one  dollar,  the  receipt  of  which  is  hereby  acknowledged,  I 
(or  we )  hereby  gnmt  and  convey  unto  the  United  States  of  America  forever  the  rijjht 
to  construct  and  maintain  a  levee  on  and  to  ])r()cure  material  for  such  construction 
from  that  portion  of  my  (or  our)  land  situated  in  Louisa  County,  State  of  Iowa,  and 
described  as  follows:  Being  a  strip  of  land  (me  hundre<l  and  twenty-two  (122)  feet 
wide  on  the  outside  and  forty-two  (42)  feet  wide  on  the  inside  of  tlie  center  line  of 
the  levee  as  now  located  on  my  land  in  the  SW.  J  of  NW.  J,  sec.  5,  T.  78  N.,  range 
1  W. 

"Signtnl  and  scaled  this  15th  day  of  February,  1896 

"Lillian  K.  Davis, 
"Gborwk  R.  Davis. 

**Statk  of  Illinois, 

*^  County  i[f  ('<Mikf  fat: 

"On  this  15th  day  of  February,  1896,  before  me,  E.  0.  Weldin,  a  notarv  public 
for  Cook  County,  personally  came  Lillian  K.  Davis  and  George  R.  Davis,  her  hus- 
band, to  me  personally  known  to  1h»  the  identii^l  ])erson  (or  |>ersons)  whose  name 
is  (or  whose  names  are)  athxed  to  the  al)ove  deed  as  grantor  (or  grantors),* and 
acknowledged  the  exei'ution  of  the  siime  to  Ihj  his  (or  their)  voluntary  ai^t  and  deed. 

"  Witness  my  hand  and  oflicial  seal  the  day  and  year  above  written. 

"[seal.]  E.  O.  Weldin, 

''Notary  PtiUic,'' 

The  right  of  way  for  the  35}  miles  of  levee  in  Ix)uisa  and  Des  Moines  c^ounties 
was  given  to  the  United  States  free  of  chai^ge,  chiefly  by  the  owners,  except  2,720 
linear  feet  in  sections  24  and  33,  which,  on  account  of  the  emergency  of  contractors 
waiting  to  go  on  the  land  to  build  the  levee,  it  was  found  necessary  to  purchase  at  a 
cost  of  $400.  The  supervisors  of  Des  Moines  Comity  Iwught  and  paid  for  about  4 
miles  of  the  right  of  way  near  the  Flint  Creek  end  of  the  levee.  The  total  cost  to 
the  United  States  for  right  of  way,  includlDg  the  recording  of  the  deeds,  was  $444.75^ 
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AiairUenatice. — There  being  no  provision  for  maintenance  of  the  levee  and  no  State 
law  under  which  the  land  owners  benefite<l  could  lie  cornj)elled  to  provide  riglit  of 
way  and  keep  the  levee  and  its  appurtenances  in  repair,  the  necessary  l^isTation 
(similar  to  that  in  forc«  in  the  State  of  Illinois)  was  conipile<l  in  this  office  and  intro- 
duced in  the  general  a^senihly  of  Iowa  in  1898.  A  bill  was  passed  enilx)dying  our 
suggestions  and  became  law,  as  chaj)ter  46  of  the  acts  (►f  the  twenty -sixth  general 
assembly  of  the  State  of  Iowa.  This  law  gives  the  supervisors  in  each  and  every 
county  where  the  United  States  mav  have  undertaken  the  building  of  a  levee 
*  *  *  "the  right  and  power  to  aid  in  the  doing  of  such  work,  procuring  right  of 
way  for  the  same,  maintaining  and  assisting  in  maintaining  the  same,  and  providing 
a  system  of  internal  drainage  made  ne<;e8sary  or  advisable  by  the  construction  of 
such  levee  whenever  in  their  judgment  such  work  will  be  conducive  to  the  public 
health,  convenience,  or  welfare."' 

The  methods  of  procedure  to  organize  boards  of  levee  commissioners  to  make  the 
necessary  surveys,  to  cla««sify  the  lands,  and  to  cr>llec-t  the  appropriate  tax  from  land- 
owners in  accordance  with  the  bi^tterment,  are  fully  set  forth  in  the  act.  Nothing 
has  been  done  as  yet  by  the  supervisors  of  Louisa  and  Des  Moines  counties  in  the 
matter  of  the  appointment  or  levee  (commissioners  and  engineers,  although  they 
have  frequently  been  reipiested  by  this  olfice  to  take  action.  There  appears  to  be 
no  disposition  on  the  part  of  either  county  to  maintain  the  levee,  the  impression  no 
doubt  Deing  prevalent  that  the  United  States  should  or  would  take  care  of  its  own 
work.  It  remains  to  }ye  seen  whether  the  (Tovemment  will  ai)propriate  funds  to 
maintain  the  levee. 

There  has  been  expended  by  the  United  States  for  repairs  and  maintenance  to 
June  30,  1902,  including  the  sowing  of  grass  seed  at  various  times,  the  sum  of 
$1,476.40. 

Construction  of  kveeemhankmeiit. — The  initial  appropriation  contained  in  the  sundry 
civil  act  of  March  2,  1895,  provided: 

**That  *  *  *  eighty-live  thousand  dollars  thereof  shall  be  expended  to  com- 
mence the  work,  under  the  direction  oi  the  Secretary  of  War,  from  the  mouth  of  Flint 
Creek,  in  Des  Moines  County,  State  of  iowa,  and  running  along  the  west  bank  of  the 
river  to  the  mouth  of  the  Iowa  River,  with  a  view  to  improving  the  navigation  ])y 
preventing  the  water  from  overflowing  the  natural  and  artificial  ])anks  ahmg  that  part 
of  the  river,  and  deepening  the  channel  in  accordance  with  the  survey  rei>ortea  on 
January  3,  1895,  and  the  accompanying  estimate." 

It  was  necessary  in  order  to  prevent  overflow  from  the  Iowa  River  to  commence 
the  levee  at  a  distance  of  aln >ut  5  miles  up  the  Iowa  River,  (connecting  with  the  old 
county  levee,  which  nins  fartluT  up  (about  4  miles)  to  high  ground.  At  the  lower 
end  it  was  necessary,  for  a  similar  reason,  to  carry  tlie  line  up  the  left  bank  of  Flint 
Creek  about  1  mile.  The  dimensions  of  the  levee  bank  at  first  proposed  and  as  built 
in  1895-1897  were  4  feet  width  of  crown,  with  slope  of  8  on  1  on  the  river  side  and 
2  on  1  on  the  back  side,  with  grade  3  feet  above  high  water  of  1888,  as  in  the  pre- 
liminary estimate. 

Specifications  of  many  southern  levees  were  studied,  as  also  those  of  the  Sny  and 
Warsaw-Quincy  levees,  and  a  set  of  sj^ecifications  adapted  to  the  Flint  Creek-Iowa 
River  levee  was  prepared,  the  important  sections  of  which  are  given  below: 

"  Character  of  work. — Work  under  these;  specifications  will  include  all  excavations 
and  embankments  recjuired  for  the  construction  of  the  levee;  cutting  all  ditches  or 
drains  about  or  contiguous  to  it;  the  excavations  or  embankments  ne(*essary  for 
reconstructing  roads  or  passways  in  cases  where  they  are  destroyed  or  interfered  with 
by  Ma  construction,  and  all  other  excavations  and  embankments  connecttMl  with  or 
incident  to  its  construction  or  for  its  preservation  or  protection;  the  grubbing  and 
clearing  of  all  timber  and  vegetable  matter  on  the  base  of  the  levee  to  the  slope 
sta'kes,  and  the  felling  of  all  trees  within  twenty  feet  of  the  base  of  the  levee. 

**  Method  of  construction  ofneiv  b'veei<. — The  levee  shall  be  constructed  in  the  follow- 
ing manner:  The  ground  to  l)e  cwcupied  by  the  levee  must  first  be  cleared  of  trees, 
stumps,  logs,  weeds,  brick,  trash,  and  all  perishable  or  objectionable  matter;  all  trees 
and  stumps  shall  be  grubbed  out  by  the  roots  to  three  feet  beyond  the  slope  stakes. 
The  entire  surface  must  then  be  thoroughly  broken  with  a  spade  or  plow  in  order  to 
form  a  bond  with  the  earth  deposited;  and  such  topsoil  as  in  the  opinion  of  the  engi- 
neer in  charge  is  unfit  for  the  loundation  shall  be  removed  and  deposited  Xo  form  a 
banquette  on  the  land  side  of  the  levee,  together  with  such  topsoil  from  the  l)orrow 
pits  as  he  may  direct,  and  only  cleiin  earth,  free  from  vegetable  matter,  is  to  be  placed 
m  the  embankment  which  forms  the  levee  proper.  A  nmck  ditch  shall  then  be  cut, 
when  required  by  the  engineer  in  charge,  of  such  dimensions  as  he  may  direct,  all 
stamps  or  roots  in  or  crossing  it  being  carefully  taken  out  and  removed  beyond  the 
baae  of  the  levee.    The  muck  ditch  must  be  cut  three  feet  from  the  center  line  of 
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the  levee  on  the  side  next  to  the  river,  gre^t  care  being  taken  not  to  displace  any  of  the 
stakes  of  the  center  line.  After  inspection  and  measurement  the  muck  dit^  must 
be  filled  in  by  PC'rai>ers  with  approved  material  obtained  from  without  the  base  of 
the  levee  and  thoroughly  tamp^  while  being  filled  by  the  teams  passing  over  the 
material,  to  the  satisfaction  of  the  engineer  in  charge  or  his  designated  agent.  All 
the  foregoing  work  shall  be  completed  for  a  proper  distance  in  advance  of  the  em- 
bankment. When  this  has  been  done,  embankment  construction  shall  be  com- 
menced, the  slopes  to  be  started  full  out  to  the  side  stakes  and  be  carried  regolarlv 
up  to  gross  fill  or  height,  in  layers  not  exceeding  two  feet  in  thickness,  when  move^ 
by  Hcra|>era  and  one  foot  when  moved  by  wheelbarrows.  In  wheelbarrow  work  the 
earth  will  l)e  i^arefully  tamped  either  by  wheeling  over  the  embankment  or  by  em- 
ploying one  rammer  to  two  wheelbarrows.  All  embankment  above  the  water  line 
at  a  five-foot  ntage  shall  be  covered  with  ])lack  soil  or  suitable  soil  to  sustain  vegeta- 
tion to  a  thickness  of  four  inches. 

**3/mcA-  ditch. — The  muck  ditch  will  be  paid  for  when  the  levee  is  completed  over 
it  at  the  same  rate  per  cubic  yanl  as  the  embankment.  This  ditch  is  to  be,  ordi- 
narily, four  by  four  feet. 

''HMahiimj  earth, — Material  for  the  levee  will  be  j»rocured  on  the  river  side,  unlesB 
otherwine  directed  by  the  engineer  in  charge,  from  the  right  of  way  as  staked  out 
In  exca,vating  and  removing  it  care  must  be  taken  to  injure  or  disfigure  the  land  as 
little  as  possible.  In  no  case  must  it  be  obtained  within  twenty  feet  from  the  base 
of  the  levee  on  the  river  side,  and  the  slope  of  the  jnt  neit  to  the  embankment  must 
not  he  steeper  than  two  base  to  one  i)erpendicular.  If  from  unavoidable  caosee  it 
becomes  necessary  to  procure  material  on  the  land  side  of  the  levee  it  must  not  be 
taken  within  sixty  feet  of  the  toQ  of  the  slope.  But  it  is  not  to  be  taken  from  the 
land  side  at  all  unless  upon  the  written  order  of  the  engineer,  designating  the  place.- 
Any  encroachments  upon  the  limits  of  either  side  will  be  measured  by  the  engineer 
in  charge,  or  his  designated  agent,  and  deducte<l  from  the  amoimt  of  the  finu  esti- 
mate. At  such  intervals  as  may  l3e  directed  by  the  engineer  in  chai^,  or  his  desig- 
nated agent,  traverses  nuist  be  left  across  the  lx)rrow  pits  to  prevent  the  flow  of  a 
current  along  the  levee.  The  distances  between  these  traverses  will  not  be  more  tlian 
five  hundred  feet.  They  shall  Ixi  at  least  ten  feet  wide  on  top,  with  slopes  of  one  on 
two.  All  levees  shall  l:)e  estimated  in  emlmnkment  and  not  in  excavation,  and  be 
paid  for  by  the  cubic  yard.  Borrow  pits  nmst  not  excped  three  feet  in  depth  at  the 
berme,  but  they  may  be  gradually  declined  until  at  a  distanc^e  of  one  hundred  feet 
they  may  have  a  dei>tli  of  six  feet.  No  claim  will  be  entertained  or  paid  for  hauling 
material  long  distances,  known  as  overhaul. 

^^Shrinbuje. — The  allowance  for  settling  or  shrinkage  of  embankment  will  be  one- 
tenth,  regardless  of  the  material  usetl;  and  no  embankment  that  is  not  carried  up 
one-tenth  higher  than  the  established  grade  will  l)e  paid  for.  The  allowance  for 
shrinkage  or  settling  must  be  so  disposeil  on  toixs  and  slopes  as  to  give  the  rwrnired 
width  of  crown  and  to  fill  out  the  slopes  so  as  to  make  plane  surfaces  from  eolge  of 
crown  to  base  of  levee.  Nothing  will  l)e  paid  for  this  settling  or  shrinkase.  The 
contents  of  the  levee,  computed  to  the  estaolished  grade  only,  will  be  paid  K>r. 

"y>ram«,  ditchrs,  and  chauiieh. — Drains,  ditches,  and  channels  for  streams,  when 
necessary  for  the  proper  prosecution  of  the  work,  must  be  cut  by  the  contractor  as 
directe<l  by  the  engineer  in  charge,  or  \i]§  designated  agent,  and  will  not  be  paid  for 
unless  the  material  is  placed  in  the  levee  em&ikment,  when  it  will  be  paidfor  as 
part  thereof. 

''SetilemeiU  of  founduiion. — When  a  levee  is  constructed  across  aslongh.  or  at  any 
place  where  settlement  of  the  soil  on  which  the  levee  rests  is  anticipated,  the  con- 
tractor will  erect,  at  his  own  expense,  such  structures  for  determining  settlement  as 
the  engineer  in  charge  may  designate,  and  shall  construct  the  levee  in  such  a  manner 
as  he  may  j)rescribe,  and  for  all  material  useil  in  restoring  the  sunken  portions  the 
contractor  shall  be  i)aid  at  the  same  price  per  cubic  yanl  as  for  the  original  emlnnk- 
ment,  but  he  shall  receive  no  compensation  unless  the  instructions  and  directions  of 
the  engineer  in  charge  are  fully  complied  with.  In  cases  of  settlement  the  con- 
trm^tor  may  be  paid  for  the  extra  work  by  l)orn)W-pit  measurement. 

^^JYwe  per  cubic  yard. — It  is  to  l)e  understood  that  the  stated  price  per  cubic  yard 
for  levee  work  covers  all  work  under  these  specifications,  including  the  felling  of 
trees,  cutting  drains,  or  any  other  work  necessary  to  complete  the  levee  in  accordance 
therewith." 

Construction  work  was  commence<l  October  4,  1895,  and  continued  with  but  little 
intermission,  except  during  winter  months,  until  July,  1900,  when  the  levee  was 
practically  c(mipleted.  The  first  ccmtract,  let  in  1895,  covered  18  miles  of  the  levee, 
begiiming  at  the  Iowa  River  end,  and  the  contract  price  was  8.18  cents  per  cubic 
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Turd,  the  contractor,  M.  H.  King,  being  the  lowest  of  21  bidders,  the  highest  bid 
being  28.5  cents. 

As  Mr.  King  did  not  show  sufficient  energy  in  the  prosecution  of  his  work,  his  con- 
tract was  annulled  April  7,  1896,  and  it  l:)eing  thought  desirable  to  complete  the  work 
to  end  of  mile-section  8  before  high  water  came,  agreements  were  made  in  March, 
1896,  with  several  persons  to  do  this  work,  amounting  to  72,176.5  cubic  yards,  which 
Yf^a  finished  by  the  end  of  April,  1896,  the  prices  paid  ranging  from  8  to  12  cents  per 
cable  yard. 

On  May  28,  1896,  a  contract  was  made  with  John  A.  O'Keefe  &  Co.  for  mile- 
sections  9  to  18,  inclusive,  being  the  unliniahed  portion  of  the  King  contract.  The 
O'Keefe  contract  was  complete<l  October  15,  1897,  the  amount  of  work  j:)erformed 
being  526,762.7  cubic  yards  and  the  jirice  10.:^9  cents  |>er  cubic  yard.  Under  con- 
tract with  Edward  Callahan,  dated  April  7,  1896,  sections  lt)-22,  inclusive,  were 
built  in  1896.  These  sections  contained  179,359  cubic  yards  and  the  price  paid  was 
8.99  cents  per  cubic  yard. 

In  1897,  m  addition  to  the  O'Keefe  work  above  mentioned,  embankment  was  built 
under  agreement  with  Kennedy  &  McDonnell  in  sections  23,  24,  and  25  at  8.89  cents 
per  cubic  yard,  with  Cameron,  McManus  <fe  Joyce  in  section  33  at  llj  cents,  and 
with  John  A.  O'Keefe  &  Co.  in  section  34  at  10.9  cents.  The  amount  of  earthwork 
built  during  1897  was  262,932.8  cubic  yards. 

In  1898  the  levee  cross  section  was  changed  by  increasing  the  width  of  crown  from 
4  feet  to  6  feet  and  the  back  slope  from  2  on  1  to  2}  on  1,  and  agreements  were  made 
for  embankment  with  VV.  O.  Johnson  <fe  Son.*<  for  section  26  at  13.45  cents  per  cubic 
yard  and  section  31  at  16.5  cents;  with  Alfred  Brainard  for  section  27  at  14.5  cents 
and  section  28  at  13.1  cents;  with  Cameron,  McMamis  ^  Joyce  for  wction  2t)  at  14.5 
cents  and  section  30  at  16  cents,  and  with  Batt  Foley  for  scM-tion  32  at  12  cents.  John  A. 
O'Keefe  &  Co.,  abandone<l  their  work  on  section  34,  and  the  section  was  assigned  to 
Cameron,  McManus  &  Joyce,  who  completed  it  in  189S,  the  i)rice  i)aid  Xmng  12.75 
cents  per  cubic  yard.  The  amount  of  earthwork  built  in  1898  was  321,157.7  cubic 
yards. 

In  1899  Alfred  Brainanl  abandoned  his  work  on  sections  27  and  28,  and  contract  was 
marie  with  W.  O.  Johnson  &  Sons  to  complete  it  at  22.5  cents  jht  cubic  yard.  Batt 
Foley,  who  had  section  32,  also  failed  and  the  remainder  of  the  work  in  this  section 
was  assigned  to  A.  Helm  &  Son  at  17  cents.  The  amount  of  earthwork  built  in  1899 
was  538,771.2  cubic  yards,  including  some  small  repairs  in  sections  4,  7,  and  8,  made 
l)y  hired  labor.  In  1900  A.  Helm  &  Son  abandoned  their  work  on  section  32,  and  it 
was  completed  by  Vi(*tor  Swafford  at  19  cents  i>er  cubic  yard,  making  the  levee  con- 
tinuous. The  amount  of  earthwork  put  in  place  during  the  calendar  year  1900  was 
18,706.9  cubic  yards,  and  the  total  amount  from  commencement  to  completicm  of 
levee,  1,856,153.4  cubic  yards,  which  is  1(K),242.4  cubic  yards  in  excess  of  the  esti- 
jofiate  made  on  final  location,  an  increase  due  to  the  enlargement  of  cross  se<!tion  of 
the  7  miles  built  1898-1900,  but  only  al)out  1  ,(K)0  cubic  yardg  more  than  the  preliminary 
estimate. 

It  will  be  noted  that  the  cost  of  earthwork  variefl  from  8  cents  to  22.5  cents  i)er 
cubic  yard,  which  difference  in  price  was  only  in  part  due  to  the  relative  difficulties 
of  the  work,  but  chiefly  to  lack  of  men  and  inm^aseil  cost  (►f  forage  in  the  later  years 
of  construction.  When  this  levee  was  begun  there  was  but  little  similar  work  in  prog- 
fess  in  the  country  and  the  competition  was  great;  later  on  tlKi  state  of  affairs  was 
Tery  different.  There  was,  however,  sufficient  saving  on  the  earthwork  from  the 
ori^^nal  estimate  to  pay  for  right  of  way,  drainage,  repair  and  maintenance  while  work 
was  in  progress,  revetment  of  levee  bank,  shore  protection,  and  several  minor  items. 
There  is  also  a  balance  available  for  emergency  work  of  about  ^3,000. 

The  estimate  for  increasing  to  full  size  that  .part  of  the  levee  built  prior  to  1898  is 
138,151  cubic  yards,  which  would  cost  approximately  20  cents  per  cubic  yard,  or 
127,090;  but  while  all  of  this  increment  would  doubtless  l>e  advantageous,  it  is 
thought  that  much  less  work  will  make  the  levee  reasonably  strong  and  j)ermanent. 
On  pase  2724,  Report  of  Chief  of  Engineers  for  1900,  is  given  a  description  of  work 
needea,  and  also  of  that  imperatively  demanded.  In  the  former  case  the  estimate 
is  35,984  cubic  yards  earthwork  and  the  probable  cost  $7,19();  in  the  latter,  31,861 
cubic  yards  ana  cost  $6,372.  A  further  appropriation  of  $5,(X)0,  which  is  the  balance 
of  the  original  estimate,  would  be  sufficient  with  the  funds  now  on  hand  to  put  the 
levee  in  satisfactory  condition. 

Map, — A  map  accompanies  this  report,  on  a  scale  of  1  inch  to  the  mile,  showing 
the  levee  line  as  divined  into  mile  sections,  the  (^ountry  and  rivers  adjacent,  the 
shore  protections  and  revetment.  On  the  same  sheet  is  a  t^ible  of  stations,  grades, 
low-wiiter  elevations,  quantities,  etc.,  giving  information  usually  shown  on  profiles. 
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Tlu*ro  aro  nhn  sovoral  skoU'litis  of  details.     The  land  lienofited  by  construction  of 
the  leveo,  as  shown  on  the  nuij>,  amounts  to  44,722  acn^s. 

Lrnc  scctiona. — The  (Mihii>ro<l  <toss  section  (fijr.  2)  with  G-foot  crown,  river  slope 
8  on  1,  back  shipe  2A  on  1,  occui-s  in  sections  20-82,  inclusive,  and  section  35,  and 
also  in  small  portions  of  sei'tions  4,  5,  7,  and  8,  where  additional  strength  was  imper- 
atively needed.  In  the  remainder  of  the  levee  the  cross  section  originally  proposed 
(fig.  1),  with  4-foot  crown,  3  on  1  river  slope,  and  2  on  1  back  slope,  is  uned.  I  am 
now  led  to  believe  that  in  levees  of  this  (^lass  it  wouhl  be  well  to  grade  to  the  apex 
of  the  slopes,  adding  about  1  foot  to  grade  so  as  not  to  diminish  the  crt»f«H  Hectlon. 
liy  so  domg  the  travel  of  vehicles  on  the  levee  top,  which  makes  ruts  to  convey 
water  into  the  levee,  will  be  diminished  or  prevented,  and  as  most  of  the  burrowing 
animals  tunnel  the  levees  near  the  surface,  the  higher  grade  will  lessen  somewhat 
the  danger  from  this  source.  The  nmck  ditch  is  ne<'essary  to  proiM?rly  unite  or  mor- 
tise the  new  hank  to  the  old  to  j>revent  a  seam  betwcjen  them  and  the  more  so  if 
through  timl)er,  where  deiuiyed  ro<jts  or  stumi>s  might  make  a  tunnel. 

Drahiage  pifH'S,  mhrSy  and  vftalninfj  vdHs. — In  the  preliminary  estimate  for  building 
the  levee  no  consi<leration  was  given  to  the  interior  drainage,  it  lK>ing  at  that  time 
supposed  that  the  landowners  would  provide  the  necessary  pijX'S  and  valves,  or 
sluices,  as  well  as  the  right  of  way.  It  was  soon  discovered  tnat  the  Uovemment 
was  in  error  in  that  resjH'ct,  an<l,  the  levee  being  continuous,  with  no  natural  outlet 
at  the  lower  end,  tlu^  jiroblem  of  getting  rid  of  the  surface  and  seepage  water  imme- 
diately confronted  us.  It  was  found  advantiigeous  to  run  pij)es  with  out-flow  valves 
through  the  bank  at  the  various  sloughs  and  small  creeks,  so  that  when  the  ri\'er 
was  low  the  water  would  run  out,  and  when  high  the  tightly  close<l  valves  would 
keej)  it  out. 

A  survey  of  the  groun<l  inclosed  by  the  levee  was  made  and  als<^>  a  calculation  in 
retjfanl  to  the  proper  number  and  locaticm  of  the  30-inch  iron  pipes  that  would  be 
re(]uired.  Uirger  pipes  and  tindn^r  sluices  at  the  Warsaw  to  Quincy  levee  have 
j)n>ved  unsatisfactory.  The  pipes  were  laid  ui>on  the  luitunil  surface  of  the  g^und 
HI  the  slough  bottoms  across  which  the  levee  ran,  when  of  sulKcient  depression  to 
insure  outflow  at  low  stages  of  the  river;  but  when  the  groun<i  was  not  l<»\v  enough, 
<litches  were  dug  to  the  proj)er  depth  and  the  pij)es  laid  in  them.  The  pii)e  used 
was  the  standanl  bell  and  si)igot  pijxs  30  inches  interivil  diameter,  st^ven-eiighths 
inch  thick,  in  lengths  to  lay  12  feet.     They  were  not  calke<l  at  the  joints. 

l*^ch  12-foot  j)iece  weighe<l  about  4,200  pounds,  and  the  cost  i»er  ton  delivertni  on 
cars  at  ()(iuawka  and  Burlington  ran  from  >?10  to  J?24.80,  the  latter  price  1>eing  paid 
in  1S«9. 

Additicmal  information  in  regard  to  the  outlets  is  given  in  the  following  table: 


LorulUii^  mi  mini' (tj  lines  of  (Irainatjc  pipt's^  rtr. 


Sec- 
tion. 


14 
]() 
17 
18 
27 

•SO 
•M 
S^ 
'.if) 


L.K..,n,y.  ,  ^};;!y; 

Prairio  Slougli 18t»ri 

lowji  Slouch ls»i.->-% 

(Jates  Ijikf 18W 

Cox  I^ike .» 1S9<5 

Kniining  Sloiij? h 1x97 

I^iswcll  Slonj^'li 1897 

Tama  Slough  ( head)  1897 

('amphells  Lake 1897 

Tama  Slough  ( mouth  i I8TO 

Suesaus 1x99 

End  of  levee 1S99 


Number 

Kind  of  , 

of  linw. 

valve. 

• 

1 

Iron. 

3 

Do. 

Do. 

Do. 

2    iron,   2 

wood. 

WtKJd. 

Da 

Do. 

Do. 

]>o. 

•1 

- 

Do. 

At  the  inspe(^lion  in  Novemher.  190l.  all  i»i|»e  lines,  masonry,  and  revetments  eonne<'ti«d  with  dimln- 
age  outlets,  as  also  the  in)n  valves,  wi-re  foun«l  to  be  in  exeellent  condition.  A  few  of  tho  wooden 
valves  in  sections  IfcJ  and  ;}r>  were  foun»l  to  be  leaky  an«l  ba<lly  llttiuK. 


Near  upi>er  en<i  of  section  IS  then>  is  a  4-in<'h  drain  pi|x>  with  plug  valve  ])ul  m  by 
owner  of  adjoining  i)roperty.  There  are  on  hand  seven  12-f<K)t  lengths  of  30-inch 
nii)e  in  gotnl  condition,  toln*  usi^l  in  the  event  of  further  levee  enlargement  proix)tMd, 
l)Ut  not  vet  carrie<l  out  on  acc<.>unt  of  lack  of  funds.  Five  of  thesis  piiH\^«  are  on  the 
lumkat  head  of  Huron  Slough  (section  10),  one  near  Cox  I^ike  (section  19),  and  one 
at  Campljells  I^ke  (swtion  li'J). 

There  were  three  kinds  of  outflow  valves  used.  The  first  was  an  iron  valve  {t\g,  3) 
alK)ut  6  feet  long,  whiclicost  $80.43;  the  second  wa^  al.*»o  an  iron  valve  similar  to  but 
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about  one-half  as  lon^  as  the  firet,  and  with  a  flanj^e  on  th(t  lip  and  planed  faces, 
making  a  tighter  and  iKitter  joint.  This  valve  cost  $70.  Jt  wiis  found  that  the  prt»8- 
Bure  from  the  inside  requirea  to  open  these  valves  and  pennit  outflow  wan  too^jreat — 
in  fact,  they  would  stand  alK)ut  12  inelu's  h(»4l  without  oixMiiug,  ho  that  it  l)ecame 
necessary  to  rig  up  a  counterlMilance  for  i*aeh  valve,  with  wire  roin^  and  an  old  ra.il 
pivoted  properly.  With  this  arran^nient  the  valves  work  T)erfectly.  The  third 
fand  of  valve,  which  works  well  and  is  mmrh  eheaix»r,  is  ma<le  <*hietiy  of  wojmI  ( fij?.  4). 
These  valves  cost  about  $11  each.  They  are  similar  to  those  long  in  us^*  on  the  Mus- 
catine levee  at  Port  Louisa,  where  they  have  given  good  satinfaction.  Care  and 
attention  are  necessary  to  keep  them  in  good  shape.  Some  of  the  valvt^  of  this  levee 
near  the  lower  end  are  already  out  of  re|»air,  being  slightly  broken  or  warjKHl  in  sucrh 
a  manner  as  to  fit  badly  and  allow  considerable  leakage.  Another  kind  of  valve  was 
designed  (fig.  5),  which,  although  not  tried  as  yet,  may  prove  the  uiost  satisfactorv. 
An  offer  was  received  to  make  these  valves  and  put  them  on  the  pii)es  at  $l<>.r)0  eac^h. 

At  each  pipe  or  series  of  pipes  retaining  walls  were  built,  to  keep  the  earth  from 
sliding  down  and  blocking  the  pipes.  Copies  of  photographs  ( figs,  fi,  7,  and  8 )  show 
these  walls  as  built  and  in  course  of  construction,  and  also  the  revetment  on  the  back 
side  of  the  levee  at  the  intake.  An  apron  or  revetment  was  alst>  laid  to  receive  the 
outpour  and  prevent  erosion.  The  retaining  walls  were  built  under  H])ecifications 
simdar  to  the  following,  and  have  jiroved  very  satisfactory. 

**  (Procter  ofuntrk. — The  work  to  be  done  consists  in  the  construction  of  retaining 
walls  around  large  drainage  pii)e  on  the  Flint  Creek  to  Iowa  River  I>evee,  at  tlie 
mouth  of  Tama  Slough,  one-fourth  mile  l)elow  Tama  Slough,  and  at  Flint  Creek. 
The  walls  are  to  l)e  about  3  feet  thick,  7  feet  high,  and  from  12  to  30  f(»et  in  length, 
including  foundation  and  coping.  Concrete  may  or  may  not  l)e  use<l  in  the  founda- 
tion, as  may  be  found  necessary. 

**  J/a/m<i/. — Thestonemust  1k»  sound,  durable  lime  or  Hand  stone  of  approved  uuality, 
at  least  8  inches  thick,  and  laid  as  course<i  rubblestone.  The  mortar  used  shall  be 
made  of  l)est  hydraulic  cement,  mixed  with  clean,  shar])  river  saiul,  in  the  propor- 
tion of  2  ])arts  sand  to  1  part  cement.  The  mortar  shall  l>e  made  and  uscil  m  such 
manner,  and  within  such  time  after  mixing,  as  shall  be  dire<'ted.  The  cement  ustni 
must  iKi  one  of  the  following  brands  or  an  equally  goo<l  American  Portland,  viz: 
Atlas  Portland,  Rosendale,  Egyptian  Portland,  Buckeye  Portlan*!,  or  Keystone  Port- 
land. All  material,  including  st<»ne,  cement,  sand,  etc.,  must  1m*  furnisheii  by  the 
contractor,  and  at  all  times  8iu)je<'t  to  approval.  C-oncrete,  if  used,  will  be  made  in 
the  following  proportion:  One  jmrt  cement,  2  j)arts  sand,  an<l  5  parts  gravel  or 
broken  stone. 

'*  Methoil  of  caruttnictifm. — The  foundation  must  first  l)e  pn'jMinHl  a.-^  directe<i  anrl 
meet  with  the  approval  of  the  engineer  in  charge.  The  stone  must  U*  well  laid  and 
bound  together  by  headers  extending  entirely  through  the  wall  at  least  every  6  feet 
in  length  of  wall,'l)oth  headers  and  stretchers  to  l>e  not  less  than  12  inches  wide  and 
at  least  as  wide  as  thick.  Stones  must  l)e  roughly  sha{>e<l  with  the  hammer  so  as  to 
give  goo<l  joints  and  IkhIs.  Care  will  1h^  taken  to  show  a  neat  finish  at  the  ends  of 
the  drains.  All  joints  nnist  l)e  carefully  filled  with  frt»shly  made  mortar  and  every 
stone  well  bedde<l  in  the  same.  All  stone  must  be  moistent^l  U^fore  In'ing  laid,  and 
before  any  succeeding  course  is  laid  uin^n  it.  After  once  setting,  no  stone  shall  l)e 
movt^l  or  joint  broken  without  lK*ing  taken  up  and  reset. 

^^Ptujiunil. — All  masonry  and  walling  will  be  estimated  and  paid  for  by  the  cubic 
yanl,  and  the  number  of  cubic  yanls  to  be  paid  for  shall  1k»  tlu^  actual  solidity 
thereof  bv  strict  mathematit'al  cal<*ulation.  Any  vacant  sj)ace  or  sj>ace'«  not  actually 
fille<l  witli  such  masonry  shall  be  exclude<l,  any  nile  or  custom  in  thesecti(mof 
country  where  such  mascjnry  or  walling  shall  l)e  done,  lus  to  nieasurement  or  other- 
wise, to  the  contrary  notwithstanding.  Payment  will  Iw  made  when  the  work  is 
comj)let(Ml  in  accordance  with  al)ove  sfHH'ifications.  The  ]>rices  jM»r  cubic  yanl  will 
include  the  cost  of  furnishing  all  materials,  including  cement,  and  will  include  the 
cost  of  all  other  expenses  ne<'i«sary  to  the  construction  and  completion  of  the 
masonry." 

The  cost  of  the  drainage  pipes  and  accessories  amounts  to  $10,618.23. 

Shore  protection. — It  was  found  necessary  to  protcH^t  the  river  bank  at  certain 
localities  on  the  Iowa  River  (s(»ctions  1-7),  especially  where  the  oUi  county  levee  was 
too  ne4ir  the  ed^,  and  also  in  Huron  Slough  (se<'tions  17-18),  when*  the  bank  was 
undergoing  rapid  erosion.  These  shore  protections  were  constructt^d  in  the  manner 
customary  on  the  Upper  Mississippi  River,  but  were  only  carried  up  the  bank  to  a 
stage  of  7  feet  an<l  not  to  the  top,  as  is  usually  the  case.  It  would  Ik*  well  to  continue 
these  shore  protections  to  the  top  of  the  bank  at  an  early  opportunity.  In  1897 
8,000  linear  feet  of  the  Missiasippi  River  bank  at  Crutchfield  Prairie  adjat^ent  to  the 
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levee  (sections  22-23)  was  protected  as  a  part  of  the  general  river  improvement  and 
paid  for  from  the  general  appropriation.  This  shore  protection  was  carried  to  the 
top  of  the  bank.    The  following  table  gives  details: 

Shore  protections  adjacent  to  Flint  Creek-Iowa  River  levee. 


Sections 

SoctioiiH  3  and  4  . . 

Section  4 

Sei*tion8 5 and  G... 

Section  6 

Section  7 

Sections  17  and  18. 


Date  of 

Length. 

construc- 

tion. 

feet. 

4;^ 

1900 

600 

1896 

790 

1900 

2,360 

1896-97 

776 

1897 

540 

1897 

1,380 

1899 

Location. 


Remarks. 


Stations  154-158 
Stations  158-164 
Stations  171-180 
Stations  248-272 
Stations  292-800 
Stations  317-323 
Stations  900-914 


Iowa  Hiver,  5  feet. 
Iowa  River,  7  feet. 

Do. 

Do. 

Do. 

Do. 
Huron  Slough,  7  feet. 


The  total  length  of  shore  protet^tion  built  is  6,876  feet,  and  the  total  copt  $7,741.71, 
an  average  of  $1.13  per  linear  foot. 

Jievetmetit. — The  levee  was  exposed  to  damage  when  the  river  was  over  its  natural 
banks  at  localities  where  it  was  quite  near  the  river  bank  with  no  trees  interveDing 
to  break  the  force  of  wind  and  waves.  To  guard  against  this  exposure,  a  revetment 
of  riprap,  in  a  layer  about  9  inches  thick,  was  compactly  laid  on  the  expoeecl  side  of 
the  levee,  footing  in  a  shallow  ditch  at  the  toe  ox  the  sio{>e  and  running  up  to  an 
elevation  of  about  1  foot  below  high  water  of  1888.  At  the  Iowa  Slough  crossing, 
where  the  conditions  were  different  and  did  not  require  so  high  a  revetment,  it 
carried  up  only  about  6  feet  al)ove  low  water. 

Hevetmnit  of  levee  Itanh. 


Lenptli. 


Fret. 

Section  8 3, 475 

Section  10 2, 800 

Section  15 1 ,  745 

Section  17 1,280 

Sections  22  and  2:5 5. 470 


Date  of 

construc- 

Ti(H'4ition. 

Reniarkfl. 

tion. 

1899 

Stations  378-114... 

Opposite  New  Bociton. 
Below  New  Boston. 

1899 

Stations  602-630... 

1898 

Stations  750-768... 

Below  Bla(>k  Hawk  Chute. 

1897 

Stations  833-WO... 

Iowa    Slough;    both    iddet 
revettotl. 

1898 

Stations  1161-1206. 

CrutchfieM  Prairie. 

Total  length  of  revetment  l>uilt,  14,770  feet;  total  cowt,  $5,457.64 — an  average  of  37  cents  per  linetf 
foot. 

Grass  seed. — To  start  a  sod  on  the  levee  we  trieii,  in  1896,  equal  ]>art8  of  blue  graas, 
timothy,  and  red  clover,  1  peck  to  the  acre,  sowing  in  the  spring  junt  l)efore  the 
snow  went  off  the  ground  and  in  September.  Tolerably  good  n^sulta  were  had  from 
the  spring  Howing,  but  the  need  sown  in  the  fall  did  not  thrive.  In  1897  the  same 
mixture  was  used  on  8  miles  of  embankment,  and  in  1898  on  5  miles  with  only  mod- 
erate success.  In  1899  we  used  a  mixture  of  12  parts  blue  grass,  6  parts  timothy. 
and  1  part  white  clover,  but  the  cold  weather  in  Febniarv  destroye(i  the  grass  and 
the  spring  sowing  was  nearlv  all  killed  by  the  weeds,  in  1900,  on  the  advice  of 
prominent  seedsmen,  we  used  9  parts  fancy  red  top,  13  part«  ])lue  grass,  16  parts  red 
fescue,  16  parts  hard  fescue,  4  parts  white  clover,  and  9  parts  awnless  brome,  but 
with  indifferent  success,  although  the  seed  was  thickly  sown  over  the  entire  levee. 
An  inspe<^tion  made  in  Noveml)er,  1901,  shows  the  grass  goml  on  10  miles,  fair  on  11 
miles,  and  very  scant  on  14  miles — a  result  not  comiuensurate  with  the  amount  of 
money  expended. 

Section  pouts. — These  are  red  cedar  posts,  4  inches  square  an<l  6  feet  long,  set  in  the 
crown  of  the  levee  on  the  lines  at  which  the  mile  sections  come  together,  painted 
white  and  with  figures  in  black  indic^ating  the  number  of  the  section.  These  posts 
cost  70  cents  each. 

Bench  marks. — The  principal  bench  marks  art^  three-fourths  inch  iron  pipe,  3 J  feet 
loHjp:,  with  circular,  cast-iron  base  6  inches  in  diameter  and  wrought-iron  circular  cap 
2}  inches  in  diameter  an(ithree-fourths  inch  thick.  They  cost  85  cents  eai*h,  and  are 
set  on  the  back  slope  of  the  levee  near  the  crown  opposite  each  section  post  There 
are  also  99  seoonoary  bench  marks  scattered  along  the  levee,  prindjMdly  nails  in 
trees. 
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lAst  of  principal  benchmarks  on  levee  bank. 


Location 

No. 

at  section 

post. 

4 

3-4 

5 

4-5 

6 

5-6 

7 

6-7 

8 

7-8 

9 

8-9 

10 

9-10 

11 

10-11 

12 

11-12 

13 

12-13 

14 

]&-14 

16 

14-15 

16 

15-16 

17 

16-17 

18 

17-18 

19 

18-19 

20 

19-20 

21 

20-21 

22 

21-22 

23 

22-23 

24 

23-24 

25 

24-25 

26 

25-26 

27 

26-27 

28 

27-28 

29 

28-29 

80 

20-30 

31 

30-31 

32 

31-32 

33 

32-33 

34 

33-34 

35 

34-35 

36 

(«) 

Station. 


158 

211 

264 

317 

370 

422 

475 

528 

581 

638 

691 

744 

796 

849 

902 

955 

1008 

1060 

1113 

1166 

1219 

1272 

1324 

1377 

1435 

1488 

1541 

1594 

1646 

1699 

1752 

1805 

1868 


Elevation 

above  Cairo 

datum, 


FeeL 

669.273  J 

567.410 

566.757 

566.631 

564,256 

563.474 

563.406 

562.154 

661.708 

661.233 

660.607 

659.909 

569.782 

659.681 

658.377 

658.600 

558.289 

557.986 

557.477 

657.206 

656.193 

556.056 

555.680 

665.267 

653.840 

554.576 

554.845 

654.802 

684.933 

553.162 

551.795 

554.250 

553.175 


Remarkfl. 


Lower  Fide  of  Zoigler  Slough. 

Midway  between  schoolhouse  and  residence  of  George  Mosier. 

Cultivated  field  near  timber. 

At  mouth  of  Iowa  River. 

Opposite  New  Boston. 

600  feet  above  bend  in  levee  to  west. 

300  feet  above  lower  end  of  revetment. 

1,000  feet  below  Moorhead  Cut-off. 

Just  below  small  clearing. 

2,000  feet  below  Iowa  Central  Ry. 

Edge  of  timber  above  Bratton's  house. 

Near  county  line  near  Sam  Hardin's. 

At  house  of  J.  Gottflchalg. 

Opposite  upper  end  of  riprap  Huron  Slough. 

Lower  side  of  timber. 

On  prairie  800  feet  above  timber. 

100  feet  below  angle  in  leveo. 

500  feet  above  road  crossing. 

Upper  side  of  Crutchfield  Prairie. 

l.ftOO  feet  below  Crutchfield  Prairie. 

At  angle  in  levee. 

Opposite  closing  dam  in  Dasher  Slough. 

At  upper  side  Moir  Pocket  Slough. 

1,600  feet  below  Running  Slough. 

Midway  between  Jos.  and  Marion  Gibb's  houses. 

600  feet  below  large  pond  near  road  crossing. 

500  feet  above  head  of  Tama  Slough. 

400  feet  below  road  crossing. 

Near  Oak  Grove. 

At  head  O'Connell  Slough. 

Where  back  slope  changes  to  2^  to  1. 


a  At  end  of  levee. 

General  remarks. — There  were  no  special  difficulties  met  with  in  the  construction 
of  this  levee.  Much  of  the  ground  was  heavily  timl)ered,  requiring  considerable  tree 
cutting  and* grubbing,  but  there  was,  on  the  other  hand,  a  great  deal  of  open  prairie 
and  scattered  timber.  The  soil  was  generally  well  adapted  to  levee  construction, 
although  several  sand  fills  were  not  favorable  to  the  growth  of  grass.  There  was  but 
little  Bminkage  other  than  normal,  due  to  quicksand  and  other  poor  foundation, 
although  some  extra  work  had  to  be  done  in  reenforcing  the  bank  at  Iowa  Slough, 
Campbells  Lake,  and  Moorhea^i  Cut-off,  aggregating  about  6,000  cubic  yards,  the 
bulk  of  which  was  at  the  first-mentioned  &ality.  Nearly  all  earth  was  l)orrowed 
from  the  river  side.  In  a  few  cases,  where  the  fills  were  heavy,  some  earth  waa 
tiJcen  from  the  back  side,  but  never  nearer  than  60  feet  from  the  toe  of  the  slope. 


COHTT  OF  THK    WORK. 

SUUemeiit  of  e.rpnidilures  from  commeticemeiU  to  June  SOy  190:2. 

Surveys  for  final  locations,  ^\v $5, 794. 72 

Right  of  way 444.  75 

Drunage...' 10,618.23 

Superintendence  and  inspection 29, 565. 05 

Repair  and  maintenance 1, 476. 40 

Revetment  of  levee  bank  (14,770  linear  feet) 5, 457. 64 

Shore  protection  ( 6,876  linear  feet) 9, 645. 97 

Earthwork  (1,856,351.4  cubic  yards) 233,963.97 

Total 296,956.73 

Balance  available 3,043.27 


Average  cost  per  cubic  yard,  including  superintendence  and  inspection . .  0. 142 

The  total  amount  appropriated  for  this  levee,  which  is  35|^  miles  in  length,  is 
1300,000,  and  the  current  approved  estimate  is  $305,000,  exclusive  of  cost  of  drainage, 
lepair  and  maintenanoe,  ngnt  of  way,  and  levee  bank  revetment,  on  which  neces- 
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sary  items  there  has  been  expended  to  date  the  sum  of  |27,642.99.  No  further  con- 
struction work  remains  to  r)e  done  except  such  portions  of  the  proposed  levee 
enlargement  (sliown  on  p.  2724,  Report  of  the  Chief  of  Engineers,  1900)  as  available 
funds  may  j)ermit.  If  the  ^5,000  of  the  original  estimate,  not  yet  appropriated,  be 
granted,  the  entire  needed  increment  can  be  put  in  place,  but  if  no  further  funds  are 
allotted  it  is  possible  to  strengthen  only  those  portions  of  the  levee  considered  most 
unsafe. 

Very  respectfully,  your  ol)edient  servant, 

0.  W.  Durham,  Assistant  Engineer. 

Maj.  C.  McD.  TowNSENi), 

Corps  of  Einjineers, 


report  of  mr.  m.  meigs,  united  states  civil  engineer. 

United  States  Engineer  Office, 

Keokuk^  lova^  January  16^  1902. 

Major:  I  have  the  honor  to  sunmit  the  followmg  rejwrt  of  operations  for  improv- 
ing the  Mississippi  River  in  the  division  in  my  local  chai^ge,  extending  from  Burling- 
ton, Iowa,  to  Hannibal,  Mo.,  for  the  calendar  year  1901: 

BURLINGTON    TO    MONTROSE. 

During  the  season  the  channel  in  this  section  was  in  fair  condition,  notwithstand- 
ing the  protracted  low^  water  of  the  fall,  which  reached  in  September  a  stage  of  0.3 
foot  above  low  water  of  1864. 

Under  an  agreement  with  Jacob  Richtman,  which  was  practically  an  extension  of 
his  (contract  dated  July  17,  1899,  a  small  amount  of  construction  work  was  performed 
oi>posite  Fort  Madison  (mile  468),  the  prices  paid  being  91  cents  a  cubic  yard  for 
rock  and  26  cents  for  brush.  Operations  commenced  April  29,  1901,  and  ceased  May 
80.  Wing  Dams  9  and  10  (sheet  (54)  were  raised  to  low  water,  and  a  small  gap  in 
Wing  Dam  8  was  repaired.    The  cost  of  local  inspection  was  paid  by  the  contractor. 

List  of  works  repnirvd  and  of  materials  used  durhtg  season  of  1901  between  Burlington  and 

Movtrose,  under  agreement  vith  Jacob  Richtman. 


Designation. 


Sheet  61: 

Wing  Dam  8  strengthened  . 
Wing  Dam  9  strengthene<l  . 
Wing  Dam  10  strengthened 


Height 

above  low 

water, 

1864. 


Material. 


Total 


Fed. 
1  to  -10 
0 
0 


Cu.yd*. 

82.1 

914.1 

639.6 


Cu.ydt, 


1,45».5 
839.7 


1,585.8        2,299.2 


Finavrial  statement  for  \rork  af  building  and  rejxiiring  dams  and  shore  proiedimis  between 
Burlington  and  Montrose  in  1900  and  190J,  under  contract  and  agreement  leit/i  Jacob 
Richtman  (eidire  work). 

Amount  paid  contractor ^21, 866. 78 

Cost  of  hual  inspection 591. 79 

Add  quota  of  general  suix'rintendence  and  office  exi)en8e8 739. 87 

Add  for  use  and  deterioration  of  i)lant 160. 15 

Total 23,358.59 

Material  put  in  place: 

Rock cubic  yards. .  16, 634. 5 

Brush do 25,754.9 

Total do....  42,389.4 

Average  cost  per  cubic  yard  in  place $0,551 


APPENDIX   Y — REPOET   OF  MAJOE  T0WN8END. 


1647 


QUINCY    TO   SAVERTON. 

In  this  section  the  channel  remained  good,  as  also  betwe^m  Keokuk  and  Quincy, 
although  the  river  reached  a  low  stage  during  tlie  fall.  Work  wa.«  cameil  on  from 
March  17,  1901,  to  May  30,  under  contract  with  Fetter  &  Crosby  dated  July  24,  1899 
(the  time  limit  having  been  extended  to  June  15,  1901 ),  in  vicinitv  of  Quincv  (miles 
52:^-524),  Fabiusand  Orton  islands  (miles 524-527),  Marion  City  ( nnle 530) ,  and  Whit- 
neys  Bar  (mile  535).  The  prices  paid  were  96  cents  per  cuV)ic  yard  for  rock  and  26 
cents  for  brush,  in  place.  Under  the  extension  of  the  contract  the  contrac^tor  was 
charged  with  the  cost  of  local  inspection.  Mr.  Byron  Lay  ton  was  the  inspector  on 
this  work,  and  |>erformed  his  duties  c/)nscientiously  and  well. 

In  vicinity  of  Quincy,  Wing  Dam  19  (sheet  68)  wa.^  built  from  Istand  428  and 
repairs  to  tHe  sliore  protection  below  the  city  were  completed.  At  Fabius  Island, 
Closing  Dam  5  was  raised  to  5  feet  al)ove  low  water  and  the  shore  protection  at  both 
ends  was  repaired.  At  Orton  Island,  Closing  Dam  (>  was  raised  2  feet  at  each  end  for 
a  distance  of  75  feet  and  the  shore  protection  was  repairwl  and  extended  (lownstream 
75  feet.  On  the  Missouri  shore  l^elow  Marion  City  1,600  linear  feet  of  shore  protec- 
tion was  raised  from  a  6-foot  stage  to  the  top  of  the  bank  (15  feet)  and  extended 
downstream  200  feet.  At  Whitneys,  Wing  Dam  3  (sheet  70)  was  raised  from  3  to 
5  foot  elevation  and  Wing  Dam  4  from  2  to  5. 

Owing  to  the  high  stage  of  water  prevailing  <luring  progress  of  the  work,  much  of 
it  was  done  under  considerable  difficulty,  and  the  dams  did  not  appear,  when  the 
water  fell,  as  smcmth  and  regular  as  would  have  been  the  case  had  the  river  been 
lower  at  time  of  construction. 


List  (tf  nork's  constructed  find  repaired  and  of  materiaU  used  during  the  season  ({ 
between  Quincy  and  Saverton,  under  contract  with  Fetter  ti*  Crosby. 


f  1901 


DcNigntttion. 


Sheet  68: 

WingDum  19 

Shore  protection  belo\v*Qiiinoy  repaired  .. 

Closing  Dam  5  raised 

Clasing  Dam  6  raised 

Sheet  69: 

Shore  protection  at  Marion  City  raised 

Sheet  70: 

Shore  protection  at  Marion  City  mised 

Shore  protection  at  Marion  City  extendi'<l 

Wing  Dam  3  raised 

Wing  Dam  1  raise*! 


Dimensions. 


;  Length. 


Feet, 
1.450 


•200 


Height 

abovelow 

water, 

1864. 


Fed. 

6.4 
*10 

ft 

ft 


1ft 

1ft 
1ft 


Material. 


Cw.  yii». 
4,584.4 

54:^.  7 
l,aft7.7 

580.4 

607.  ft 

1,007 
435.6 
372. 9 
723.1 


Rock.        Brush. 


Cm.  yds, 
8,888.3 

"' 1,024.1 
815 


424.9 
5.M.3 
745.8 


Total ^ 9,912.3       12,452.4 


Financial  statement  for  work  of  building  dams  and  shore  jtrotections  between  Quincy  and 
Saverton  during  1900  and  1901,  vnder  contract  with  Fetter  cC*  Crosby  (entire  contract). 

Amount  paid  contractor $33, 835. 64 

Cost  of  local  inspection,  surveys,  etc 1 ,  149. 92 

Add  quota  of  general  superintendence  and  office  expenses 1,  764. 40 

Add  for  use  and  deterioration  of  i)lant 82. 0? 

Total 36, 832. 03 

Material  put  in  place: 

Rock cubic  yards. .  25,  751 . 6 

Brush do 35, 054.  3 

Total do. ...  60, 805. 9 

Average  cost  per  cubic  yard  in  place $0. 606 
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WARSAW   TO   QUINCY   LEVEE. 


No  construction  or  repair  work  was  done  on  this  levee  (miles  48^^19 J  during  the 
year.  An  inspection  recently  made  shows  the  levee  to  be  in  apparently  good  con- 
dition. 

There  is  available  for  maintenance  and  repairs  $3,672.99. 


BAR   AT  QUINCY. 

No  work  was  done  on  this  bar  (mile  521)  during  the  year.  An  examination  made 
early  in  the  season  shows  that  the  areas  dredged  in  1899  and  1900  are  shoaling, 
especially  at  the  lower  end. 

There  is  available  for  further  work  on  this  bar  $8,494.49. 

DREDGING   QUINCY  BAY. 

No  work  was  done  in  Quincy  Bay  (mile  521)  during  the  season,  and  no  money 
expende<l. 
There  remains  available  for  this  improvement  $1,651.71. 

Very  respectfully,  your  obedient  servant,  M.  Mbigb, 

United  Slates  CivU  Engineer. 
Maj.  C.  McD.  TowNSEND, 

Corps  of  Engineers, 


report  of  mr.  a.  l.  richards,  assistant  engineer. 

United  States  Engineer  Office, 

Rock  Island  J  111.,  January  9,  J90f, 

Major:  I  have  the  honor  to  submit  the  following  report  of  MissisBippi  River 
improvement  work  in  the  <livision  in  my  local  charge,  l)etween  Hannibal  ana  mouth 
of  Mi^ouri  River,  during  the  calendar  year  ending  December  31,  1901. 

HANNIBAL  TO   MOUTH    OF   MISSOITRI    RIVER. 

• 

The  impnn'emont  of  this  section  of  river  was  carried  on  under  project  approved 
July  17, 1900.  TIh^  work  was  i>erforme<l  by  hired  labor  and  use  of  Government  plant, 
launch  Jjuda  being  u.sed  for  towing.  Owing  to  the  small  allotment  available  for  this 
work,  only  a  small  force  was  employed.  Brush  was  purchased  under  emeigency 
contract,  and  was  furninlKMl  by  James  Betts,  of  Rockfora,  111.  The  prices  paid  were 
16  cents  i)er  cubic  yanl  at  (rilgal  landing,  111.,  and  18  cents  i>er  cubic  yard  at  Boyd 
Island,  (leliverc<i  on  Unittnl  States  }>argt»s.  R<H'k  was  purcliawMl  under  emerg|ency 
contracts  with  (icorge  W.  Camery,  of  IIannil)al,  and  Pratt  &  Cash,  of  Louisiana, 
except  a  small  (juantity  l)ought  in  open  market,  under  written  notii*e,  from  J.  G. 
(jolike,  of  Alton.  The  prices  paid  were  55, 53,  and  62  cents  per  cubic  yaixi,  delivered 
on  l'nite<l  States  barges. 

OlK^rations  conniience<l  Juljr  15  and  closeil  Octolwr  12,  1901.  liaunch  Lucia  was 
]ai<l  up  in  the  Des  l^Ioines  Rapids  Canal  at  Keokuk,  and  the  liec^t  was  laid  up  for  the 
winter  in  the  harlK)r  at  Portage  Island.  Work  was  carrieil  on  at  the  follow^ing  locali- 
ties during  the  season:  Maple  Island  (mile  656  from  St.  Paul),  Portage  Island  (mile 
642),  Cincinnati  Landing  (mile  554),  Mundys  landing  (557) ,  and  Hickory  Chute  (565). 

Vicinity  of  Maple  Island. — Three  wing  dams,  38, 39,  and  40  (sheet  84),  were  repaired 
by  the  addition  of  a  small  amount  of  rock,  which  was  laid  from  the  top  of  the  shore 
protection  up  to  the  top  of  bank  to  prevent  erosion  during  high  stages  of  water, 
shore  protection  on  Missouri  shore  opposite  Maple  Island  was  repaired  by  the  addi- 
tion of  a  small  amount  of  rock. 
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Vicinily  of  Portage  Island. — The  Portage  roadway  dam  (No.  48,  sheet  84)  was  sur- 
faced up  and  put  in  good  condition  with  one  barge  load  of  spalls. 

^  Vicinity  of  Cincinnati  Landing. — The  shore  protection  on  Illinois  shore  below  Cin- 
cinnati landing  (sheet  73)  was  completed  by  extending  the  rock  up  to  top  of  bank. 

Vicinity  of  Mundys  Landing. — The  shore  protection  at  Mundys  Landing  ( sheet  73), 
built  in  1895,  and  at  that  time  only  carried  up  the  bank  to  a  6-foot  stage,  was  com- 
pleted by  being  extended  up  to  the  top  of  bank. 

Vicinily  of  Inckory  Chute. — The  shore  protection  on  Illinois  shore  below  Hickory 
Chute  (sheet  74),  built  in  1891  and  1893,  was  at  that  time  only  carried  up  the  bank 
to  stages  varying  from  5  to  10  feet  above  low  water.  It  was  completed  by  being 
extended  up  to  top  of  the  bank. 

Plant. — The  six  model  barges,  Nos.  60,  61,  62,  87,  88,  and  89,  were  condemned  and 
six  new  flats  (110  by  24  by  5  feet)  should  be  built  to  replace  them.  The  towboat 
/.  G.  Parke  should  have  a  new  hull  and  repairs  to  machinery.  The  launch  Iris  is 
also  in  need  of  a  new  hull  and  repairs  to  machinery.  The  entire  fleet  needs  consid- 
erable calking  and  some  repairs  to  decks.  These  repairs  will  put  the  fleet  in  effective 
working  condition  for  several  seasons. 

In  general. — The  channel  throughout  the  division  has  been  in  good  condition  dur- 
ing the  entire  season,  which  has  been  one  of  low  water,  and  the  beneficial  effect 
where  works  to  any  extent  have  been  constructed  is  noticeable. 

Surveys  were  made  during  the  season  in  vicinity  of  Blackbird  Island  (mile  558) 
and  Stag  Island  (mile  603),  the  maps  of  which  were  submitted  to  the  office. 

The  localities  most  in  need  of  improvement  work  are  as  follows:  Saverton  (mile 
547),  Gilbert  Island  (mile  552),  Mulhems  Field  (mile  584),  head  of  Hickory  Chute 
(mile  562),  below  Clarksville  (mile  580),  Mosiers  Island  (mile  590),  Stag  Island 
(mile  603),  Hatehet  Chute  (mile  629),  and  head  of  Portage  Island  (mile  641). 

The  greater  part  of  the  work  done  during  the  season  consisted  in  carrying  the 
shore  protections  from  their  varying  stages  up  to  the  top  of  the  bank.  I  do  not  con- 
sider it  economical  or  advantageous  to  build  shore  protections  onl^  partially  carried 
up  the  bank  and  then  leave  them  to  be  completed  at  some  future  time,  for  the  reason 
that  such  work  is  usually  passed  over  for  several  years,  during  which  time  the  water 
may  have  cut  the  top  of  the  bank  back  so  far  that  a  large  additional  amount  of  rock 
may  be  needed  to  cover  the  flat  surface,  thus  making  the  work  more  expensive  than 
it  would  have  been  had  the  bank  been  graded  and  the  protection  completed  at  the 
time  the  mat  was  put  in.  The  water  does  not  grade  this  upper  bank  properly,  and 
as  much  grading  is  finally  needed  as  would  have  been  necessary  in  the  oeginning. 
These  facte  are  shown  by  the  unusual  cost  of  material  put  in  place  during  the  season. 

Further  details  as  to  character  and  extent  of  work  done  are  shown  on  maps  sub- 
mitted and  in  the  appended  tables: 

List  of  works  constructed  and  repaired  and  of  materials  used  during  the  seasofi  of  1901 

between  Hannibal  and  mouth  of  Missouri  River, 


Designation. 


Sheet  78: 

Shore  protection  below  Cincinnati  Landing,  raised 

Shore  protection  below  Mundys  Landing,  raised 

Sheet  74: 

Shore  protection,  Illinois  shore 

Sheet  84: 

Wing  Dam  88,  repaired 

Wing  Dam  39,  repaired 

Wing  Dam  40,  repaired 

Transverse  Dam  48,  repaired 

Shore  protection,  Missouri  shore  opposite  Maple  Island,  repaired. 


Total 


Height 
above 

low 
water 

1864. 


Fed. 
12-14 
10-12 

14 


Material. 


Rock. 


Cu.  yds. 
2,635 
3,026.7 

4,289.4 

25 

25 

35.3 

75.1 

20 


10,131.5 


Brush. 


Cu.yds. 
"'i,'659.*8 
293.7 


1,853.5 
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Financial  statement  for  work  of  constructing  dams  and  shore  protections  l>etween  Hannibal 
and  mouth  of  Missouri  River  performed  by  hired  labor  during  the  season  of  1901. 

Amount  expended  in  field  during  calendar  year  1901 $11, 439. 20 

Add  quota  of  general  superintendence  and  office  expenses 944. 54 

Plant  charge 2,154.23 

Total 14,537.97 

Material  put  in  works: 

Rock cubic  yards. .       10, 131. 5 

Brush Ido 1,853.5 

Total 11,985.0 

Average  cost  per  cubic  yard : 

On  barges $0. 519 

For  towing .101 

For  putting  in  placre .  334 

For  general  suiKjrintendence  and  office  expenses .  079 

For  plant .180 

Total 1.213 

During  the  season  1  was  at  all  times  ably  assisted  by  Mr.  E.  F.  McDonald,  receiver 
of  materials,  whose  work  was  very  commendable. 
Very  respec-tfully,  your  obedient  servant, 

A.  \j.  Richards,  AssinttnU  Engineer, 
Maj.  C.  McI).  TowNSEND, 

Corps  of  Engineers. 


REPORT   OF    MR.  ('.   W.    m'RHAM,  ASSISTANT    ENGINEER,  ON  PLANT. 

ITxiTEi)  States  Engineer  Offk'e, 
Rock  Jslandy  III.,  January  i>3y  1902. 

Major:  1  have  the  honor  to  present  the  following  report  on  the  floating  stock  or 
plant  belonging  to  the  improvement  of  the  Mississippi  River  between  the  mouth  of 
the  Missouri  River  and  St.  Paul,  for  the  calendar  year  ending  December  31,  1901: 

In  this  report  "good  "  is  in  tine  condition,  wanting  slight  repairs  or  none;  **fair" 
retjuires  extensive  i-epairs  or  such  as  are  a<lvisable;  "  bad  "  should  Ihj  condemned  or 
rebuilt.     Pieces  condemned  are  omitted. 

The  plant  in  question  is  as  follows:  One  large  towlwat  ( Coal  Bluff),  good ;  3  medium- 
sized  towlK)ats  {Alert,  Fury,  and  Vixen),  good;  1  small  towboat  {Ruth),  gooil;  1  small 


tion  dredge,  good;  1  suction  dredge,  fair;  1  double  ponton,  good;  18  small  pontons, 
goo<l;  2  pile  drivers,  fair;  .1  pile  driver,  bad;  4  large  quarter  boats,  g<x)d;  6  large 
quarter  l)oats,  fair;  0  small  quarter  boats,  good;  5  small  quarter  boats,  fair;  1  small 
(piarter  Ijoat,  bad;  3  large  office  boats,  good;  4  large  oflice  boats,  fair;  5  small  offict* 
boats,  good;  5  small  oflice  boats,  fair;  1  small  officio  boat,  bad;  1  derrick  boat,  gao<l; 
1  store  boat,  fair;  1  boathouse,  bad;  1  building  boat,  go<xi;  3  building  boats,  fair; 
1  building  boat,  bad;  17  large  barg(\s,  good;  52  large  barges,  fair;  1  lai^  barg^, 
bad;  4  small  barges,  fair;  and  a  large  numl^er  of  grasshopi)era,  loading  boats,  powder 
boats,  and  skiffs,  mostly  in  good  condition. 

To  the  snag  l)oat  w»rvice  Inilong  the  side-whe<'l  steamer  Colonel  A,  Mackenzie,  good; 
and  the  stern-wheel  steamer  /.  (i.  Parke,  bad. 
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The  Des  Moines  Rapids  Canal  has  a  small  plant,  consisting  of  1  steam  launch 
(Stella) J  fair;  1  dredge  (Ajax),  fair;  2  dump  scows,  good;  2  small  barges,  good;  1 
small  barge,  fair. 

There  has  been  expended  on  the  plant  l)elongingjto  general  improvement  to  Decem- 
ber 31,  1901,  $875,683.81,  and  its  esthnated  value  January  1,  1901,  was  $121,348.69. 
Very  respectfully,  your  obedient  servant, 

C.  W.  Durham,  Assistant  Engineer. 
Maj.  C.  McD.  TowNSEND. 

Corps  of  Engineers. 


Y3. 
OPERATING  AND  CARE  OF  DES  MOINES  RAPIDS  CANAL  AND  DRY  DOCK. 

The  Des  Moines  Rapids  Canal  was  open  to  navigation  during  the 
fiscal  year  233  days,  during  which  time  there  passed  through  it  867 
steamboats  and  12()  barges,  carrying  31,495  passengers,  15,632  tons  of 
merchandise,  and  6,602  bushels  of  grain.  There  also  passed  through 
the  canal  40,761,204  feet  B.  M.  of  lumber,  15,100,000  feet  of  logs, 
20,524,800  shingles,  and  10,775,770  laths.  The  traffic  statement  of 
th«  canal  shows  a  decrease  over  the  previous  }•  ear,  chiefly  in  logs,  lum- 
ber, etc.,  due  to  the  fact  that  owing  to  high  stages  of  water  all  rafts 
and  nearly  all  boats  passed  over  the  rapids,  March  to  June,  1902. 

The  expenses  of  operating  and  care  of  the  Des  Moines  Rapids  Canal 
and  Dry  Dock  have  been  during  the  past  3'ear  ^1, 8u5. 50,  the  same 
being  provided  for  under  an  indefinite  appropriation  made  by  act  of 
July  5,  1884.  Nominal  repairs  were  made  to  lock  walls,  sluices,  cul- 
verts, machinery,  and  dredging  plant.  Iron  bridges  were  built  across 
the  sluices  at  middle  and  lower  locks.  Dredging  was  carried  on  from 
July  1  to  October  31,  1901,  and  from  April  21  to  June  30,  1902,  and 
amounted  to  151,786  cubic  yards,  which  makes  the  aggregate  taken 
from  the  canal  since  June  30,  1878,  1,611,391  cubic  yaras. 

The  dry  dock  was  in  constant  use.  Dockage  fees  were  collected 
from  private  parties  to  the  amount  of  $195. 

Details  of  canal  and  dry  dock  operations  may  be  found  in  report  of 
United  States  Civil  Engineer  M.  Meigs. 

There  are  no  outstanding  liabilities. 

Momnj  statemefit, 

July  1,  1901,  balance  on  hand $604. 09 

June  30,  1902,  amount  drawn  from  Treasury  during  fiscal  year  under  in- 
definite appropriation 41, 932. 03 

42, 536. 12 
June  30,  1902,  amount  expended  during  fiscal  year 41, 805. 50 

June  30,  1902,  balance  on  hand 730.62 

Juno  30,  1902,  returned  to  United  States  Treasury 730.62 
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ABHTRAtrr  OF   APPROPRIATIONS    AND   ALLOTMENTS. 


By  act  approvt'd — 

April  80,  1878 

June  18,  1878  (allot- 
ment)   

March  8,  1879 

June  14,  1880 

March  8, 1881,  expend- 
ed during  fiscal  year 
ending — 

June  30,  1882 

June  80, 1888 

June  80, 1884 

July  5,  1884,  expend- 
ed during  fiscal  year 
ending — 

June  80, 189.') 

June  80,  1886 

June  80,  1887 

June  80, 1888 


$7, 500. 00 

82, 500. 00 
40, 000. 00 
80, 000.  00 


41,771.17 
77, 926.  79 
48,  283.  42 


44, 506. 50 
43, 009.  58 
42, 152.  84 
42,  802.  85 


By  act  approved — 

July  5,  1884,  expend- 
ed during  fiscal  year 
ending — 

June  30, 1899 

June  30, 1890 

June  80, 1891 

June  80, 1892 

June  30, 1893 

June  30, 1894 

June  80, 1895 

June  30, 1896 

Jime:^,  1897 

June  30, 1898 

June  30, 1899 

June  30, 1900 

June  30, 1901 

June  30, 1902 


$38, 886. 37 
43,995.80 

44. 998. 20 
43, 968. 92 
57, 057.  21 
55,356.48 
41,052.80 

37. 555. 21 
33,440.54 
38,504.95 
35,118.85 
39, 120.  73 
48, 595. 91 
41,805.50 


Total  exi)ended.  1,044,909.07 


Expenditureii for  openii'mg  and  care  of  Des  Moitws  Rnpidn  ('mud  ftrc  JiM'id  year  ending 

June  30,  1902, 


Office  and  ndministration. 


Month. 


1901. 


I 


Sularies.   Supplies. 


July e;^7:>.oo 

Anfni8t 37.^00 

Septembf  r I      37r>.  00 

October 375.00 

November 375. 00 

Deiember 500.00 


1902. 

Januarj- 

F'cbniary  ... 

March 

April 

May 

June 


Total. 


$88.80 


850.00 
500.00 
600.00 
375.00 
375.00 
375. 00 


I 


.65 

(5.00 

12. 50 

37.21 

i:«.93 


5,  :V)0. 00         220. 88 

I 


Miscella- 
niH)us. 


$0.20 


10.50 

21.90 

.20 

56. 41 


1.00 

6.00 

12.50 

37.24 


28.40 


174. 35 


Total. 


Canal  and  locks. 


UU>or.     supplies. '^p^^^ 


«;}75. 20 
375.00 
:W5. 50 
396.90 
464.00 
556.41 


8.51.  (>5 
506.00 


$1,545.00 
1,522.50 
1,470.00 
1.470.00 
1,458.00 
1,012.50 


9;t2.50 
1,056.16 


$116.68 

12.71 

267.04 


512.50  I  1.042.50 
416.74  i  1.645.50 


507. 93 
403.40 


5,751.2:J 


1,485.00 
1,485.00 


16, 1*24. 66 


46.01 


86.93 


10.00 
i>5.52 
56.86 
26.50 


$240.19 

84.71 

187.82 

322.59 

1,414.43 

190.73 


106.31 
67.63 

432.03 
56. 66 
61.39 
51.80 


Total. 


11,786.19 
1,723.80 
1,670.58 
2.059.63 
2.872.48 
1,249.21 


1.125.74 
1.128.79 
1.484.58 
1,757.0 
1.Q08.25 
1,668.80 


678.25  I  3,216.29  !  20,019.20 


July 

August 

SeptcmlxT. 

0(*tolK»r 

November . 
December . 


January . 
February 
Manih . . . 
April  .... 

May 

June 


Total 


MontliH. 


1901. 


11K)2. 


Dredging  canal. 


Labor.     ,  supplier.  |    Current 


Total. 


Grand 
total. 


"I" 


$1,099.00 

1,564.66 

1,645.58 

1,292.00 

124.85 


$67.49 
408.90 
1,2&1.29 
629.89 
145.20 


I 


$1-27.03 

123.97 

6.67 

61.17 


610.02 
1,374.32 
1,273.00 


188.88 
416.04 
925.81 


8,983.43  I   4,046.50 


209.85 


640.08 
42. 52 
587.87 
711.03 
212. 15 
282.80 


$1,298,52 

2,097..'>3 

2,916.64 

1,983.06 

•270.05 

209.85 


$3,458.91 
4.196.42 
4,972.67 
4,439.59 
8.606.48 
2.016.50 


640.08 

2.617.47 

42.62 

1,672.81 

687.87 

2,5ftl.90 

1,509.93 

8.684.35 

2,002.51 

4,113.00 

2.481.61 

4,448.81 

3.005.14   16,035.07    41.805.50 
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Traffic  tiatement  iif  the  Den  Moines  Rajiids  Catudfor  the  fiscal  year  eii/ihig  June  SO,  190S. 


Month. 

1901. 

i 

na 

M 
N 

a 
m 

.1 

IP 

TfilM 

i. 

i  i 

1 

1;    1 

i.MO.OM  1  3.an,sm 

i 

1 

^^!::: 

'i'-w 

T.0lft,4H 

I.SM.UtW     ],5H),«U 
l,HCU,0(»  L'i.^lS.OOO 

IW 

is?'.: 

sjii 

4M 

s,2ai 

],  226, 000 

JSJ  ''S 

Total.... 

isa 

KM  Via 

ai,4K 

"■™i  '■" 

«,76i,a)i  is.ioo.oHo  ao.KM.BOO 

10,775,770 

i.aw 

Unitki>  States  Engineer  Opficb, 

Keokuk,  Iowa,  Jttly  J,  i90S. 
Major:  I  have  the  honor  to  make  the  following  report  on  "  Operating  and  care  of 
the  De§  Moines  Rapids  Cana!"  during  the  fiscal  year  ending  June  30,  1902: 

The  cswial  was  closed  for  the  winter  on  Noveiiiber  20,  ITOl,  and  opened  as  usual 
April  1,  1902,  being  open  2.13  days  and  <:t<>aed  132  days.  Durii^  1902  the  wa,t«r  was 
mostly  high,  and  all  rafts  passed  over  the  rapids  onteide  of  the  canal.  In  1901  the 
wat«r  was  low,  and  pretty  luuch  all  trofiic  passed  through  the  locks.  These  things 
affect  the  traffic  statement. 


At  the  guard  lock  repairs  were  nuxle  to  the  pier  head  at  the  upper  end  of  the  lock. 
A  course  of  stone  90  feet  by  ^l  feet  had  become  disintegrated  by  frost  and  water  at 
about  the  low-wat^r  line.  In  October,  when  the  stage  was  suitable,  this  hreken 
course  of  stone  was  dug  out  to  a  depth  of  0  to  18  inches  and  patched  with  Portland 
cement  concrete,  1  part  of  cement  to  2  of  sand.  Su  far  the  patchea  seem  to  stand 
well.  One  or  two  burst  pipes  in  the  hydraulic  leads  were  dug  up  and  repaired,  the 
hydraulic  cylinders  in  all  the  towers  were  overhauled  and  their  fastenings  were 
tightened  and  strengthened. 

At  the  middle  lock  a  new  iron  bridge  was  erected  to  replace  the  old  wooden  one 
croesing  the  sluice,  which  had  been  twenty-seven  years  in  service  and  had  become 
dangerous.  The  lock  crew  repaired  and  reset  the  coping  stones  about  the  gate 
columns  where  they  had  settled  or  had  broken  up  frem  /rest  action.  The  repairs 
were  made  with  Portlanil  cement,  1  of  cement  to  2  of  wand.  The  lock  crew  also 
finished  pointing  up  the  joints  in  the  masonry  of  the  lock  chamber.  There  still 
remain  repairs  to  make  to  the  lower  culvert  openings  and  to  the  lower  courses  of 
the  lock  chamber,  as  well  as  to  the  sluice  walls  and  breast  wall  of  the  sluice.  I 
estimate  that  $1,000  will  be  needed  to  make  these  re^irs,  and  the  canal  will  have  to 
be  drained  for  the  purpose,  as  roost  of  the  masonry  m  decay  is  below  the  ordinary 
stage  of  water  earned  m  the  caiial. 
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At  the  lower  lock  several  hydraulic  pipes  buret  during  the  season  and  were  dug 
up  and  repaired.  A  new  iron  bridge,  similar  to  the  one  at  the  middle  lock,  was 
erected  in  place  of  the  old  one  across  the  sluice.  A  heavy  stonii  in  June  tore  off  a 
part  of  the  machine  shop  roof,  which  was  repaired  with  new  sheet-iron  covering  where 
it  had  been  displaced.  One  thousand  dollare  will  be  required  to  repair  masonry  of 
sluice  walls,  etc. 

At  the  Sandusky  sluice  two  new^  balance  gates  were  put  in  to  replace  broken  ones. 
The  machinery  of  all  these  gates  was  overhauleil  and  new  keys  fitted  in  the  stems 
and  gates.  This  Hluice  has  gradually  become  filled  with  stone  raised  by  the  dredge 
from  the  bottom  of  the  canal  and  carried  through  in  the  sluicing  operations.  The 
deposit  had  reached  a  depth  of  4  feet,  and  very  considerably  reduced  the  effei*tiveneeB 
of  the  sluice,  especially  when  used  to  sluice  out  the  contents  of  the  dump  l>oat8  filled 
by  the  dredge.  After  the  close  of  navigation  a  force  of  eight  men  was  employe<l  a 
week  in  removing  the  worst  of  this  deposit,  and  in  May  and  June  the  dredge  was 
employed  five  days  at  the  same  work.  Three  cuts  were  made  through  the  bar  formed 
at  the  outlet  of  the  sluice,  and  the  dredge  worked  in  the  sluiceway  itself,  casting  the 
stone  up  on  the  sides  of  the  sluice.  This  stone  remains  there,  and  at  a  suitable  oppor- 
tunity will  be  loaded  on  barges  and  be  distributed  on  the  canal  embankment.  A 
sudden  fall  in  the  river  necessitated  the  removal  of  the  dredge  before  a  really  com- 
plete piece  of  work  was  done.  The  Lucia  brought  the  dredge  down  over  the  rapids 
successfully  at  a  stage  of  9.5  feet  above  low  water,  but  finding  only  4  feet  in  places. 

DREDGING   CANAL. 

Work  has  progressed  very  satisfactorily  the  whole  of  the  working  season  in  getting 
rid  of  the  accumulated  dei)osit8  in  the  canal.  The  year  of  1901  brought  but  little 
sediment  into  the  canal,  ana  so  a  considerable  gain  was  made  in  the  arreare  of  dredging. 

The  dredge  Phoenix,  using  the  towl)oats  Vi.ren  and  Liicia  as  tenders  at  different 
times,  worked  seven  months  steadily  in  the  canal,  mostly  in  the  upper  level. 

Heavy  repaira  were  made  to  the  <lredge  duriiij";  the  winter.  Her  dipi)er  and  crane 
were  overhauled,  new  teeth  fitted  to  the  dip|.)er,  and  a  heavy  lip  of  l}-inch  steel 
added,  which  gives  l)ettor  service  in  the  canal  than  a  set  of  teeth  which  seems  to 
tear  up  the  shelly  rock  in  the  canal  lx)ttom  and  thereby  tends  to  choke  up  the  open- 
ings of  the  sluice  at  Sandusky.  This  sluice  was  used  to  get  rid  of  by  far  the  greater 
part  of  the  dredged  material,  and  has  greatly  reduced  the  cost  of  the  canal  dredging. 
It  is  now  indispensable. 

The  drwlge  was  docked  all  wintt»r,  was  calked  and  painted,  and  received  a  new 
cross  timl)er  to  the  gallows  frame,  and  had  all  machinery  jmt  in  good  order. 

The  four  duMij)  boats  were  repaired  as  well  as  i)ossible,  but  they  are  seven  years  old 
and  too  far  gone  with  rot  from  the  inside  to  be  much  longer  serviceable.  The  lack  of 
ventilation  in  these  boat.s,  which  seems  unavoidable,  and  the  nature  of  the  mud  that 
necessarily  gets  inside  in  greater  or  less  quantities,  seem  to  allow  but  a  short  life  to 
dump  lx)ats  of  j)ine  and  oak  wood.  Three  sets  of  dump  boats  have  been  worn  oat 
in  the  canal  in  twenty  years,  an<l  it  would  seem  iis  if  they  should  l3e  now  built  of 
something  more  <lunible.  I  would  suggest  that  during  the  coming  fiscal  year  two 
new  dump  boats  be  built  of  steel,  and  two  more  in  the  next  fiscal  year,  by  which 
time  all  the  present  dump  boats  will  be  worn  out.  I  estimate  the  cost  of  each  boat, 
using  the  i)resent  gate  chains  and  ratchet  gearings,  at  $3,500. 

In  addition  to  the  dredging  in  the  upiK?r  level,  the  approach  to  the  lower  lock  yms 
dredged.  Since  1H92,  when  it  was  hust  gone  over,  a  considerable  bar  had  formed,  on 
which  boats  got  aground  last  season  during  low  water. 

Statement  of  dredging. 

Cubic  j-ard*. 

Above  guard  lock 4, 723 

Below  guard  lock 18, 748 

Vicinity  of  Ballingers  Creek 27, 935 

Vicinity  of  Sandusky 41 ,  221 

Vicinity  of  Prices  Creek 55, 019 

Below  lower  lock 4, 140 

Total 151,786 
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MACHINE   HirOP   AT   LOWER   LOCK. 


During  the  winter  months  the  shop  was  employed  making  repairs  to  the  machinery 
of  the  steamboats  Vixetij  Luday  and  Mackenzie^  and  to  dredge  Phoenix  and  launch 
EdUhf  as  well  as  to  the  lock  machinery.  A  distributing  valve  at  the  lower  lock  was 
completely  overhauled  and  pump  rods  turned  off.  Boiler  lagging  of  the  lower  lock 
was  renewed,  new  plugs  were  made  for  all  the  boilers  of  the  canal,  and  boilers  and 
^uges  tested.  A  new  capstan  was  built  for  the  Mnckenzic,  and  one  for  the  Vixeny  of 
iron,  and  two  old  ones  on  the  Vixen  were  extended  so  as  to  give  greater  holding 
power.  New  gearings  for  the  caj>stanH  of  the  Mackenzie  were  made  and  the  shafting 
lined  up  and  lUtered. 


OPERATING    DRV    IXK!K. 

The  dry  dock  has  been  operated  the  whole  year  with  a  small  force.  Repairs  were 
made  to  the  saddle  timbers  of  the  gates  and  some  of  the  closing  and  openmg  chains 
repaired.  One  barge,  No.  82,  was  completely  rebuilt  of  timbers  on  nand,  making 
a  new  barge,  76  by  18  by  4  feet.  One  sounding-machine  boat.  No.  205,  was  built 
and  equip^d  ready  for  use,  l)eing  50  by  18  by  3  feet,  with  a  well  in  the  center. 
During  the  year  there  were  repaired  6  steamboats,  1  dredge,  2  flatboats,  4  dump 
boats,  3  quarter  boats,  3  office  boats,  1  drill  boat,  1  naphtha  launch.  Eight  flatboats 
were  broken  up  for  the  material  in  them.  Four  private  boats  made  use  of  the  dock; 
fees  collected,  f  195. 

REPAIRING    CANAL   EMBANKMENT. 

Owing  to  the  a^rtion  of  the  frost  at  the  water  line,  a  large  portion  of  the  slope  wall 
lining  of  the  canal  embankment  !md  shattered  and  threatened  to  undermine  the 
g(K)d  wall  above,  causing  serious  and  expensive  damage.  In  Xovenil)er,  1901,  the 
2/Mcia  was  useil  to  collect  loose  stone  from  the  canal  embankment  where  it  could  be 
spared,  and  some  from  the  long  rock  pile  at  Montrose.  This  stone  was  unloaded 
along  the  embankment  when^  repairs  were  netided,  and  in  I)eceml)er  a  few  men 
packed  these  stone  into  the  holes,  making  a  good  temporary  repair.  Stone  usetl, 
694.7  cubic  yards. 

A  leak  in  section  1  above  the  lower  lock  was  treated  by  removing  the  slope-wall 
stone,  filling  the  cavity  with  earth  and  then  replacing  the  slope  wall.  This  leak  has 
been  treated  before  and  sheet  piling  was  driven  in  the  embankment  some  years  ago. 
It  is  not  certain  that  the  cavity  wa.s  anything  more  than  a  settlement  of  the  new 
material  put  in  when  tlui  rei>airH  were  made  in  former  years. 

MISCELLANEOUS. 

During  the  coming  year  some  repairs  should  Ik*  made  to  the  piers  on  the  rapids 
above  the  canal.  Tlie  roa<ls  at  the  locks  nee<l  rt*graveling,  preferably  with  stone- 
crusher  screenings.  The  office  at  the  lower  lock  should  have  the  inside  renovated, 
having  been  in  use  twelve  years  without  anv  attention  whatever,  excepting  some 
painting  to  the  outside  woodwork.  The  Iniilding  has  settled  a  ^ood  deal,  owing  to 
itfl  foundation  being  on  made  ground  and  the  saturation  of  the  soil  at  high  water.  If 
possible  something  should  be  done  to  strengthen  this  foundation. 

BOOM    BELOW    LOWER    IX)CK. 

The  boom  connecting  the  foot  of  the  canal  with  the  Keokuk  and  Hamilton  bridge, 
about  800  feet  long,  has  been  in  service  since  1890,  and  in  these  twelve  years  the 
fence  on  each  side  of  the  boom  has  become  so  rotten  that  it  should  be  rebuilt.  The 
impact  of  boats  and  rafts  now  tear  holas  in  it,  and  it  is  so  far  gone  that  it  will  be 
cheaper  to  rebuild  it  complete  than  to  keep  on  patching  it  up.  It  would  be  a  good 
plan  to  remove  the  present  fence  and  use  it  for  packing  and  tilling  the  cavity  in  the 
center  of  the  boom  that  now  accumulates  mud  and  tends  to  sink  it.  There  is  enough 
timber  to  make  a  practically  solid  boom,  and  the  buoyancy  of  the  structure  vf'xW  be 
greatly  increased.  This  filling  will  keep  out  the  mud  and  add  much  to  the  value  of 
the  structure.  1  estimate  tliat  it  will  cost  $2,500  to  make  the  repairs  and  changes 
indicated.  The  dry  dock  can  be  utilized  for  docking  the  boom  witli  the  least  trouble 
and  expense. 
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I  have  been  assisted  during  the  year  by  Mr.  John  R.  Canjenter,  superintendent, 
and  Mr.  0.  S.  Willey,  clerk,  lx)th  of  whom  deserve  commendation  for  efficient  service. 
Very  respectfully,  your  obedient  servant, 

M.  Meigs, 
United  States  Ciml  Engineer, 
Maj.  C.  McD.  TowNSKND, 

Corps  of  Engineers. 


Y  4. 

OPERATING  AND  CARE  OF  ILLINOIS  AND  MISSISSIPPI  CANAL  AROUND 
LOWER  RAPIDS  OF  ROCK  RIVER,  AT  MILAN,  ILLINOIS. 

During  the  past  fiscal  year  the  canal  was  in  operation  from  Jul^  1  to 
November  16,  1901,  and  from  March  25  to  June  30,  1902,  a  period  of 
237  days.  There  passed  through  it  377  boats  and  barges,  of  an  aggre- 
gate tonnage  of  16,394  tons,  carrying  996  passengers  and  1,478  tons  of 
merchandise.  The  business  of  the  year  was  smaller  than  that  of  the 
previous  year,  and  is  not  likely  to  increase  to  any  extent  until  the 
canal  is  completed,  unless  the  coal  mines  are  reopened. 

Repairs  to  the  canal  and  its  appurtenances  were  nominal.  A  new 
interlocking  device  was  placed  on  the  railway  bridge  at  Milan.  A 
survey  of  n-ock  River  was  made  in  the  fall  of  1901  from  Lock  36  to 
site  of  proposed  Lock  29,  and  maps  were  made  and  estimates  for  the 
improvement  of  the  pool.  A  survey  of  Mill  Creek  and  South  Slough 
was  made  in  March,  1902.  A  small  amount  of  dredging  was  done  oy 
U.  S.  dredge  Ajax  below  Lock  37  and  at  the  upper  entrance  of  Lock  35. 

The  expenses  of  the  fiscal  year  ending  June  30, 1902,  were  $11,014.93, 
the  same  being  provided  for  under  act  of  July  6,  1884. 

There  are  no  outstanding  liabilities. 

Money  statement, 

July  1,  1901,  balance  on  hand $1, 113.98 

June  30,  1902,  amount  drawn  from  Treasury  daring  fiscal  year  under 
indefinite  appropriation 10, 000. 00 

11, 113. 98 
June  30,  1902,  amount  expended  during  fiscal  year 11, 014. 93 

99.05 
June  30,  1902,  returned  to  United  States  Treasury 99.05 


ABSTRACT  OP  ALLOTMENTS. 


By  act  approved  July  6,  1884,  expended  during  fiscal  year  ending — 

June  30,  1900 $5,379.84 


June  30,  1895 $226.00 

June30,  1896 5,309.17 

June30,  1897 4,752.46 

June  30,  1898 4,502.39 

June  30,  1899 3,304.92 


June  30,  1901 4,806.18 

June  30,  1902 11,014.93 

Total 39,324.89 
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Summary  of  expenditures  for  operating  and  care  of  western  section^  Illinois  and  Mississippi 

Canaly  for  fiscal  year  ending  June  SOy  1902, 


July 

August 

September. 

October 

November . 
December . 


January . 
February 
March . . . 
April .... 

May 

June 


Total 


Month. 


1901. 


1902. 


Superintend- 
ence, oflBce 
expenses, 

suppli^,  en- 
gineerine, 

and  contin- 
gencies. 


11,049.52 

766. 42 

584.  M 

204.00 

7.50 


228.50 
280.86 
113.42 
179.20 
53.63 


3,417.89 


Operating 

and  care: 

l>oek8  and 

bridges. 


$293.48 
330.55 
307.94 
302.69 
3a5.50 
302.88 


245.00 
245.00 
276.39 
306.13 
303.25 
307.38 


3,626.19 


Repairs. 


S36.36 


9&4.68 

261.23 

1.064.02 


24.38 
38;?.  11 
209.95 
135.09 


3, 078. 82 


Dredging. 


$185.50 

840.98 

16.55 


Total. 


$428.98 
2,257.41 
1,089.91 
1,852.21 
770.73 
1,374.40 


245.00 
473.50 
531.63 
802.66 
692.40 
496.10 


992,03    11,014.93 


COMMERCIAL   STATISTICS. 


.Traffic  statement  of  western  section  of  Illinois  and  Mississipjn  Canal  for  the  fiscal  year  end- 
ing June  30,  1902. 


Month. 


1901. 

July 

August 

September 

October 

November 

1902. 

March 

April 

May 

June 

Total 


Steamers. 

Barges. 

Number 
of  pas- 

Number. 

Tons. 

Number. 

Tons. 

sengers. 

31 

516 

7 

648 

197 

66 

789 

7 

570 

350 

30 

269 

5 

700 

111 

83 

3,772 

46 

5,611 

53 

10 

405 

5 

603 

9 

3 

359 

1 

43 

8 

19 

1,126 

7 

641 

38 

22 

34 

2 

15 

106 

29 

313 

4 

50 

124 

293 

7,613 

84 

8,781 

996 

Tons 

of 

freight. 


220 
102 
225 
869 
55 


2 
1 
4 
0 


1,478 


Lockages 

at  three 

locks. 


95 
110 

76 
174 

20 


6 

33 

87 

107 


657 


Statement  showing  amounts  dredged  from  canal  and  approaches. 


Below  Lock  87 cubic  yards. . 

Above  Lock  35 do 

Total 


During 
year. 


Total  to 
date. 


28,455 
1,813 


80,268 
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Y5. 

OPERATING  AND  CARE  OF  (iALENA  RIVER  IMPROVEMENT,  ILLINOIS. 

• 

During  the  past  fiscal  year  the  lock  was  open  to  navigation  from 
July  1  to  November  18,  1901,  and  from  April  5  to  June  30,  1902,  a 
period  of  two  hundred  and  twenty -eight  days,  being  in  the  meantime 
flooded  sixteen  days.  There  passed  through  98f)  boats  and  barges, 
carrying  4,174  passengers  and  1,714  tons  of  merchandise.  The  traffic, 
although  very  small,  was  about  double  that  of  the  previous  year. 
Small  repairs  were  made  to  lock  and  grounds.  The  lock  is  now  in 
very  bad  condition,  having  l)een  much  damaged  by  floods  and  ice. 
The  dam  is  also  out  of  repair.  Considerable  dredging  was  done,  both 
in  the  pool  and  Harris  Slough,  the  amount  of  material  removed  from 
channel  being  46,795  cubic  j^ards.  A  survey  of  the  entire  improve- 
ment was  made  in  May,  1902,  which  shows  a  considerable  filling  up 
in  the  pool  area  dredged  in  1901,  although  that  in  Harris  Slougn 
remains  in  good  condition. 

The  expenses  of  the  fiscal  year  ending  June  30, 1902,  were  $9,166.68, 
the  same  being  provided  for  under  act  of  fhily  5,  1884. 

Money  statement, 

July  1,  1901,  balance  on  hand $472.05. 

June^O,  1 902,  ainonntdrawnfrom  Treasury  under  indoliniteappropriation.       8,  700.00 

9, 172. 05 
June  1^0,  1902,  amount  exiH'nde<l  <luring  fincal  yeiir 9, 166. 68 

June  30,  1902,  returned  to  ITnited  States  Treiisury 5. 37 


•     ABHTKAtT   OK    AIM»K0PRIAT10Na    AM>    AMX)TMKNT8. 

By  act  approved — 

Septenil)er  19,  1890,  purchase  of  improvement $100, 000. 00 

July  5,  1884,  expended  during  fiwal  year  ending — 

June  30,  imA 635.68 

June  30,  1895 6,000.00 

June30, 189() 3,400.00 

June  30,  1897 8,588,20 

J une  30,  1 898 5, 890. 05 

June  30,  1899 3,226.87 

June  30,  1900 8,750.W 

June30,  1901 12,077.01 

June  30,  1902 9,166.68 

Totiil 157,735.43 
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Summary  of  expenditures  for  operating'  and  care  of  Galena  River  improvement  for  fiscal 

year  ending  June  30y  1902. 


Superintend- 
ence, office 

expenses,  in- 
cidental re- 
pairH,  and 
contingen- 
cies. 

Operating. 

Renairs 
to  lock. 

Dredg- 
ing. 

$824. 60 

712. 92 

1,498.81 

2,874.5«> 

105.  HT) 

Month. 

lAbor. 

Supplies. 

Total. 

1901. 
July 

$61.00 
10.43 
97.50 

243.81 
38.30 

408.35 

4.99 

$126.00 

$1,010.60 

Aiigr^^^t, ,    _  

$3.45 
7.20 
7.50 

$2.00 

"iH.oi" 

42.00 
35.00 

728.80 

September 

125.00 
290.00 
151.67 
160.00 

120.00 
120.00 
146.33 
164.50 
192.25 
160.00 

1,728.51 

October 

3, 529. 91 

November 

337.82 

December 

603.35 

1902. 
January 

73. 52 

198.61 

February 

120.00 

March 

10.00 

165.33 

April 

164.50 

May 

4.87 
2.80 

197. 07 

June 

111.26 

118.22 

392.28 

Total 

872.00 

1,763.76 

91.67 

314.80 

6,134.96 

9,166.68 

COMMERCIAL   STATISTICS. 


Traffic  statement  of  the  Galena  River  improvement  for  the  fiscal  year  ending  June  SO,  1902. 


Month. 


1901 

July 

August 

Septembt'r 

OctobeY 

November 

1901 

April 

May 

June 

Total 


Boats  up 

and 

down. 


195 
178 

96 
161 

43 


43 

133 
137 


986 


Passen-   Merchan- 
gers.  disc. 


1,017 

736 

268 

474 

74 


139 
669 
797 


4,174 


1,714 


Lock- 
ages. 


Tftm. 

16 

154 

45 

96 

162 

49 

545 

111 

162 

82 

352 

34 

356 

66 

76 

109 

641 


) 


River  cloeed  November  18,  1901,  and  opened  April  5,  1902. 


Statement  showing  amounts  dredged  from  pool  and  Harris  Slough. 


Pool,  above  lock 

Harris  Slough,  below  lock 

Total 


In  fiscal 
year  1902. 


27,380 
19,416 


46,796 


To  date. 


67,495 
62,276 


119,770 
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Y6. 

IMPROVEMENT  OF  HARBOR  AT  LA  CROSSE,  WISCONSIN. 

In  1902  hydraulic  dredge  203  was  kept  at  work  pumping  sand  from 
the  harbor  bar  and  depositing  it  behind  the  bulkhead.  About  84,000 
cubic  yards  of  sand  was  moved  by  the  dredge,  resulting  in  a  material 
deepening  of  the  water  at  the  bulkhead  landing,  and  a  good  current 
along  the  bulkhead  and  levee,  which  will  insure  the  maintenance  of 
the  depth  desired.  The  lower  600  feet  of  the  area  between  the  bulk- 
head and  the  main  shore  is  filled  up  to  a  height  of  about  11  feet  above 
low  water,  and  another  till  along  the  remainder  of  the  bulkhead  id 
about  800  feet  long,  150  feet  wide,  and  8  feet  above  low  water. 

Money  statement. 

July  1,  1901,  balance  unexpended $8,196.06 

June  30,  1902,  amount  expended  during  fiscal  year 6,017.11 

July  1,  1902,  balance  unexpended 3, 178.95 


ABSTRACT  OP   APPROPRIATIONB. 

By  act  approved — 

June  3,  1896  (allotment) $5,000.00 

March  3,  1899 12,000.00 

Total 17,000.00 


APPENDIX  Z. 


RESERVOIRS  AT  HEADWATERS  OF  MISSISSIPPI  RIVER;  IMPROVE- 
MENT OF  MISSISSIPPI  RIVER  FROM  ST.  PAUL  TO  MINNEAPOLIS,  MIN- 
NESOTA;  OF  RIVERS  IN  WISCONSIN  AND  MINNESOTA  TRIBUTARY 
TO  MISSISSIPPI  RIVER;  OF  WARROAD  RIVER,  MINNESOTA,  AND  OF 
RED  RIVER  OF  THE  NORTH,  MINNESOTA  AND  NORTH  DAKOTA. 


REPORT  OF  MA  J.  R.  L.  HOXIE,  CORPS  OF  ENGINEERS^  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1902,  WITH  OTHER 
DOCUMENTS  RELA  TING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Missiseippi  River  between  St.  Paul  and 

Minneapolis,  Minn. 

2.  Reservoirs  at  headwaters  of  Mississippi 

River,  and  Mississippi  River  between 
Bnunard  and  Grand  Rapids,  Minn. 

3.  Operating  and  care  of   reservoirs   at 

headwaters  of  Mississippi  River. 

4.  Chippewa   River,    including    Yellow 

Banks,  Wisconsin. 

6.  St.  Croix  River,  Wisconsin  and  Min- 
nesota. 

6.  Minnesota  River,  Minnesota. 


7.  Red  River  of  the  North,  Minnesota 

and  North  Dakota. 

8.  Warroad  Harbor  and  Warroad  River, 

Minnesota. 

9.  Survey  of  Red  Lake  and  Red  Lake 

River,  Minnesota. 

10.  Survey  of  Otter  Tail  Lake  and  Otter 

Tail  River,  Minnesota. 

11.  Survey  of  Big  Stone  Lake  and  Lake 

Traverse,   Minnesota    and    South 
Dakota. 


United  States  P^noineer  Office, 

St.  Paul,  Minn.,  July  17,  1902. 

General\  I  have  the  honor  to  submit  herewith  report  *  *  * 
upon  the  works  of  river  and  harbor  improvements  in  my  charge  for 
the  fiscal  year  ending  June  30,  1902. 

**««*«  •It- 

Very  respectfully,  your  obedient  servant, 

R.  L.  HoxiE, 
Major,  Coi^H  of  Engineers. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers,  U.  S.  A. 
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Z  I. 

IMPROVEMENT  OF   MISSISSIPPI   RIVER  BETWEEN  ST.  PAUL   AND 

MINNEAPOLIS,  MINNESOTA. 

The  approved  project  and  the  report  of  progress  of  the  work  up  to 
June  30,  1001,  will  be  found  in  the  Report  of  the  Chief  of  Engineers 
for  1902,  Tart  I,  page  373. 

ESTIMATE. 

A  revised  estimate  of  cost  for  locks  and  dams  Nos.  I  and  2  was  sub- 
milted  November  22,  1901,  and  published  in  House  Doc.  No.  164, 
Fifty-seventh  Congress,  first  session.  This  estimate  is  $299,543  in 
excess  of  the  limit  of  cost  prescnbed  in  the  river  and  harbor  act  of 
March  3,  1899. 

The  river  and  harbor  act  of  Congress,  approved  June  13, 1902,  con- 
tains the  following  item: 

Improving;  the  Mississippi  Rivor  l)etween  the  Chicago,  Saint  Paul,  Minneapolis 
and  Omaha  Railroad  l)ri<l^e  at  Saint  Paul,  and  the  Waahineton  Avenue  Bridge  at 
Minneapolis:  The  Secretary  of  War  is  authorize<l  and  directed  to  continue  the  work 
of  improving;  the  Mississippi  Rfver  l)et\veen  the  Chicaj^o,  iSaint  Paul,  Minneapolis 
and  Omaha  Railroad  l>ri«ljre  at  Saint  Paul,  an<l  the  Washington  Avenue  Bridge  at 
Minneapolis,  in  accordance  with  the  plans  now  approve<i  and  such  modifications  in 
detail  as  may  he  deemed  desirahle  hy  the  Secretary  of  AVar:  iVoin'rfcc/,  That  the 
expenditure  shall  not  exceed  the  present  limit  of  cost  until  further  eatiinate  shall 
liave  been  submittetl  and  the  present  limit  of  cost  extended  by  law. 

WOKK   OF    PAST   YEAR. 

LOCK    NO.  2. 

Lock  No.  2  WHS  virtually  completed  during  the  first  half  of  the 
tiscjil  year.  The  concrete  work  and  timber  floor  in  lock  chamber  were 
finished.  Both  lock  gates  wore  nearly  copapleted.  The  upper  bay 
noodle  dam  has  been  erected,  guide  piers  and  booms  built,  ana  the  fiU 
back  of  th<^  land  wall  completed. 

During  the  balance  of  tne  season  it  is  intended  to  set  the  filling  and 
emptying  valves,  to  (»roct  the  lower  bay  needle  dam,  to  install  the 
maneuvering  machinery  for  lower  lock  gate,  complete  wood  filling  in 
quoins  of  lower  lock  gate,  and  to  place  stop  waters  on  upper  lock  gate. 
This  will  complete  the  lock  ready  for  removal  of  cofferoam. 

DAM   NO.  2. 

The  cofferdam  for  west  273  feet  of  dam  has  been  completed.  Within 
the  inclosuro,  the  excavation  has  been  near Iv  completed,  all  found  and 
shoot  piles  driven,  a  timber  crib  apron  built  for  all  but  103  feet;  the 
concrete  foundation  for  abutment,  for  the  major  parts  of  the  center 
and  oast  piers  and  the  lower  hinge  wall  for  west  sluice  gate  have  been 
built.  Tnirty  feet  of  the  cut-off  wall  have  been  built  across  the  upper 
end  of  abutment. 

The  friability  of  the  sand  rock  in  foundation,  and  the  behavior  of 
water-bearing  seams  in  the  rock,  induced  changes  in  the  construction 
of  the  foundation  work.  The  use  of  foundation  bolts  in  the  sand  rock 
was  abandoned  and  the  excavation  carried  down  to  a  point  where  all 
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seams  which  have  been  developed  are  intercepted,  and  where  suflScient 
weight  and  strength  can  be  given  to  the  foundation.  A  continuous 
timber  crib  apron  was  substituted  for  the  pile  and  concrete  wall  sup- 
ports of  the  apron,  and  a  foundation  of  concrete  in  mass  was  gfven  to 
the  bear  trap  sluices.  The  cut-off  wall,  upon  which  depends  very 
largely  the  safety  of  the  whole  work,  has  been  carried  down  to  the 
extreme  depth  that  was  found  practicable  and  (efficacious  in  the  case  of 
the  lock  (34  feet  9  inches  below  the  crest  of  the  dam)  to  intercept  seams 
which  might  develop  dangerously  if  scour  below  the  dam  should 
remove  the  overl3^ing  sand  and  gravel  from  the  sand  rock  and  expose 
the  seam.  The  use  of  a  wooden  diaphragm  has  been  discontinued  and 
the  cut-off  wall  in  the  sand  rock  will  be  a  vertical  dyke  of  silica  cement 
grout,  averaging  5  to  6  inches  in  thickness,  and  having  the  consistency 
of  tough  clay  or  hardpan  while  wet. 

The  quality  of  the  sand  rock  and  the  trouble  experienced  from  water- 
bearing seams  are  described  in  the  appended  report  of  Mr.  A.  O. 
Powell,  assistant  engineer,  reference  to  which  is  made  for  this  and  for 
a  more  detailed  account  of  the  year's  operations. 

IX)rK    AND    DAM    NO.   1. 

Work  was  confined  to  ol)taining  fiowagc  privileges  and  to  making 
borings  at  site  of  the  lock  and  dam.  The  appended  report  of  Mr.  R. 
Davenport  covers  the  details  of  land  negotiations.  All  the  land 
required  has  been  acquired  except  about  13  acres,  and  condemnation 
proceedings  have  been  inaugurated  to  ol)tain  title  to  that  land. 

The  following  tables  showing  the  condition  of  balances,  liabilities, 
etc.,  are  submitted  as  the  basis  of  the  estimate  of  ^250,000  asked  to 
be  appropriated. 

Statement  of  halaneef<, 

July  1,  1902: 

Cash  on  hand , $31,  745. 92 

In  Treasury 408, 470. 97 

Total  balances 440, 216. 89 

ESTIMATE   OP   EXPENDITrRES   DURING    FISCAL   YEAR   EXDINCJ   JUNE   30,   1903. 

Complete  Lock  No.  2 $86,  756. 03 

Complete  Dam  No.  2 158, 668.  73 

Surve3r8  and  lands  at  Lock  and  Dam  No.  1 19, 914. 46 

Construct  cofferdam  for  Lock  No.  1 20, 000. 00 

Excavation  and  material  for  Lock  No.  1 144, 877. 67 

Boads  and  buildings  at  Lock  No.  1 10, 000. 00 

Total  for  fiscal  year  1903 440,  216.  89 

ESTIMATE   OF   EXPENDITURES   DURING    FISCAL    YEAR   EXDINCr   .JUNE   30,    1904. 

Work  and  material,  Lock  No.  1 $250, 000. 00 

There  has  been  no  eoramerce  over  this  section  of  river  during  the 
year  except  that  of  drifting  loose  logs  to  market.  No  other  kind  has 
been  possible  on  account  of  the  swift  current  and  numerous  rocks  and 
bowlaers. 

Amount  expended  to  June  30,  1901,  excluding  outstanding  liabilites $393, 231.  73 

Amount  expended  during  fiscal  year  ending  June  30,  1902,  excluding  out- 
standing liabilitiee  109,429.05 
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Money  statement. 

July  1,  1901,  balance  unexpended $299,645.91 

Amount  appropriated  by  sundry  civil  act  approved  June  28,  1902 250, 000. 00 

549,645.94 
June  80,  1902,  amount  expended  during  fiscal  year 109, 429. 05 


July  1,  1902,  balance  unexpended 440,216. 

July  1,  1902,  outstanding  liabilities 16,421.60 

July  1,  1902,  balance  available 423,795.29 

July  1 ,  1902,  amount  covered  by  uncompleted  contracts 17, 157. 00 


Amount  (estimated)  required  for  completion, of  existing  project ^'223,579.33 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  ending  June  30, 

1904,  in  addition  to  the  balance  unexpended  July  1,  1902 250, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


ABSTRACT  OF   APPROPRIATIONS. 

By  act  approved — 

August  18,  1894 151,000.00 

July  13,  1892  (allotted  by  act  of  August  18,  1894) 49, 877. 67 

By  act  of  June  3,  1896 100,000.00 

By  act  approved — 

March  3,  1899 150,000.00 

June  6,  1900 185,000.00 

March  3,  1901 157,000.00 

June  28,  1902 250,000.00 

Total 942,877.67 


LOCKS  AND    DAMS,   MISSISSIPPI   RIVER,   BETWEEN    ST.  PAUIi  AND 

MINNEAPOLIS. 

[Printed  in  Houne  I)w.  No.  164,  Fifty-seventh  Cong^e^w,  first  HCHsion.] 

Office  of  the  Chief  of  Engineers, 

United  States  Armt, 
Washington^  December  20,  1901. 

Sir:  In  the  river  and  harbor  act  of  August  18, 1894,  Congress  adopted 
a  project  for  the  improvement  of  the  Mississippi  River  between  the 
Chicago,  St.  Paul,  Mmneapolis  and  Omaha  Railroad  bridge  at  St.  Paul 
and  the  Washington  avenue  bridge  at  Minneapolis,  and  in  the  river 
and  harbor  act  oi  March  3,  1891),  the  work  was  authorized  to  be  pros- 
ecuted under  the  continuous-contmct  system.  The  adopted  project  was 
formulated  in  1894  and  contemplated  the  construction  of  two  locks  and 
dams,  at  a  total  estimated  cost  of  $1,166,457.  Since  the  work  of  con- 
struction was  commenced  it  has  been  found  necessary  and  desirable  to 
modif V  to  some  extent  the  original  project,  for  the  reason  that  unex- 
pected and  unusual  difficulties,  due  to  natural  causes,  have  developed 
at  the  locality.     These  difficulties,  together  with  the  fact  thatitnas 

a  The  amount  here  given  is  the  original  estimate  of  $1,166,457,  less  the  amoant 
already  appropriated,  Congress  not  yet  having  authorized  any  increase  in  the  limit 
of  ooet 
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been  deemed  expedient  to  adopt  a  more  thorough  and  unproved  type 
of  construction,  and  the  further  fact  that  the  cost  of  labor  and  mate- 
rials has  greatly  increased  since  the  original  estimate  of  1894  was 
made,  have  rendered  it  impossible  to  complete  the  work  within  the 
said  estimate. 

During  the  present  year  a  board  of  engineers  has  been  constituted, 
by  authority  of  the  Secretary  of  War,  to  consider  and  revise  the  plans 
for  the  two  locks  and  dams,  and,  in  a  report  dated  April  22,  1901,  the 
board  recommended  certain  modifications,  and  gave  certain  estimates 
of  cost  based  upon  the  present  conditions  at  the  localitv  and  the  present 
price  of  labor  and  materials.  The  board  estimated  that  it  would  co&t 
§733,000  to  complete  Lock  and  Dam  No.  2,  instead  of  $598,235  as  given 
in  the  original  project.  It  is  believed  that  Lock  and  Dam  No.  1  may 
be  built  for  a  similar  amount. 

In  the  accompanying  letter,  dated  November  22,  1901,  from  the 
officer  in  charge  of  the  improvement,  it  is  estimated  that  the  two  locks 
and  dams  willcost  $1,466,000  to  complete,  instead  of  $1,166,457,  the 
original  estimate.  This  is  an  increase  of  $299,543  over  the  amount 
heretofore  pledged  by  Congress,  and  if  the  revised  project  is  to  be 
carried  out  and  the  work  completed,  it  will  be  necessary  for  Congress 
to  extend  the  limit  of  cost  fixed  by  the  aforesaid  acts. 

I  have  the  honor  to  recommend  that  these  papers  be  transmitted  to 
the  Speaker  of  the  House  of  Representatives  for  the  information  of 
the  Committee  on  Rivers  and  Harbors. 

Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
Brig.  Oen.^  Chief  of  Engineers^ 

Hon.  Elihu  Root,  tJ,  S.  Army. 

Secretary  of  War, 


report  of  maj.  r.  l.  hoxie,  corps  of  engineers. 

United  States  Engineer  Office, 
St  Paul^  Mhm, ,  November  22^  1901. 

General:  Referring  to  the  Annual  Report  of  the  Chief  of  Engineers 
for  fiscal  year  ending  June  30, 1901,  pages  2298-2301, 1  have  the  honor 
to  invite  attention  to  the  necessity  for  an  increase  in  the  limit  of  cost 
now  permitted  by  law  for  the  completion  of  ''  Improving  the  Missis- 
sippi River  between  the  Chicago,  St.  Paul,  Minneapolis  and  Omaha 
Rauroad  bridge  at  St.  Paul  and  the  Washington  Avenue  Bridge  at 
Minneapolis."  It  is  recommended  that  Congress  be  asked  to  increase 
the  limit  of  cost  from  $1,166,457  to  J41,4r66,000,  being  an  increase  of 
$299,543. 

The  following  revised  estimate  is  submitted: 

For  Lock  No.  2 $513,000 

For  Dam  No.  2 220,000 

733  000 
For  Lock  and  Dam  No  1 733*,  000 

1,466,000 
Original  estimate 1, 166,457 

Exceas ^2f^,Vi& 

ENO  1902 lOS 
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This  excess  is  due  to  the  rise  in  price  of  material  and  kbor  since  the 
original  estimate,  to  unexpected  oifficulties  encountered  in  the  prose- 
cution of  the  work,  and  to  improvement  in  the  type  of  work  proposed. 

A  careful  consideration  of  expenditures  to  date,  with  estimates  for 
future  work,  indicates  that  the  construction  of  Lock  and  Dam  No.  2 
will  be  completed  within  the  sum  estimated  in  the  report  of  the  Board 
of  Engineers,  dated  April  22,  1901,  viz,  $733,000. 

The  surveys,  borings,  and  studies  for  Lock  and  Dam  No.  1,  com- 

Sleted  during  the  past  season,  indicate  that  a  lock  and  dam  similar  to 
[o.  2  may  be  built  at  the  site  of  No.  1  at  a  cost  not  to  exceed  Uiat  of 
the  former. 

Some  differences  in  detail  will  be  necessitated  by  differing  conditions 
of  the  site,  and  it  may  be  desimble  to  modify  slightly  the  type  of 
structure.  So  far  as  this  may  be  an  element  of  doubt  as  compared 
with  an  exact  duplication  of  work  of  ascertained  cost,  it  is  more  than 
offset  by  certain  advantages  peculiar  to  No.  1 — greater  accessibility, 
proximity  of  sand  and  gravel  for  concrete,  available  plant  from  the 
work  completed,  and  experience. 

Very  respectfully,  your  obedient  servant, 

R.  L.  HoxiE, 
Major ^  Corps  of  Engi/neerB, 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  EngineerB^  U.  S.  A. 
(Through  the  Division  Engineer.) 

[First  indorsement.] 

Office  Division  Engineer,  Northwest  Division, 

Chicago^  III.^  November  23^  1901. 

Respectfully  forwarded  to  the  Chief  of  Engineers,  United  States 
Army,  recommended  for  approval. 

O.  H.  Ernst, 
Lieut,  CoL^  Corps  of  Engineers^ 
Division  Eiigiv^er,,  No7'thwest  Di/maion. 


report  op  mr.  a.  o.  powell,  assistant  £n«ineek. 

United  States  Engineer  Office, 

St.  Paul,  Minn.,  Jxdy  10,  190S, 

Major:  1  have  the  honor  to  submit  a  report  of  operations  upon  the  improvement 
of  the  Mississippi  River  between  Minneapolis  ana  St.  Paul  during  the  fiscal  year 
ending  June  30,  1902. 

LOCK   AND   DAM   NO.  2. 

The  construction  of  Lock  No.  2  was  practically  concluded  last  fall.  There  remains 
to  be  done  the  setting  of  the  filling  and  emptying  valves,  erection  of  lower  bay 
needle  dam,  the  placing  of  stop  waters  on  edges  of  the  upper  lock  gate  (Chittenden 
drum  weir),  the  completion  of  the  wood  filling  in  flat  quoins  of  lower  lock  gate,  and 
the  removal  of  the  cofferdam. 

The  construction  of  Dam  No.  2  has  been  commenced  at  the  west  end,  including 
the  two  sluices  each  60  feet  wide  to  be  closed  by  reverse<l  Parker  b«ir-trap  gatea 
The  cofferdam  for  this  portion  of  the  dam  was  completed  in  October,  1901;  the  exca- 
vation has  been  made  and  the  foundation  is  well  under  way. 

By  December  31  it  is  expected  to  fully  complete  the  lock,  except  possibly  remov- 
ing the  cofferdam;  complete  the  west  end  of  dam  and  sluices,  and  close  by  a  coffer- 
dam the  gap  of  320  feet  between  the  present  two  cofferdams^  through  which  the 
river  now  flows.  The  final  completion  of  the  lock  and  dam  will  be  consummated 
next  season. 
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LOCK   NO.  2. 

The  past  year's  work,  in  detail,  on  Look  No.  2  has  been  the  placing  of  3,317.06 
cubic  yards  of  concrete;  the  laying  of  50,000  feet  B.  M.  of  6-inch  flooring  in  lock 
chaml>er;  the  erection  of  the  Chittenden  drum  weir  upper  lock  gate;  the  near 
completion  of  the  mitered  lower  lock  gate;  the  construction  of  upper  bay  needle  dam, 
timber  crib  guide  pier,  and  boom;  filling  behind  land  wall,  and  the  installation  of  a 
permanent  plant  for  pumping  out  the  lock  when  repairs  may  be  necessary. 

CONCRETE. 

Of  the  3,317.06  cubic  yards  of  concrete,  2,304.19  cubic  yards  had  a  sandstone  aggre- 
gate, and  1,012.87  cubic  yards  a  granite  aggregate.  The  proportions  of  cement,  sand, 
and  crushed  stone  were:  1:3:6  for  2,431.82  cubic  yards  (l-l):3:6for  367.25  cubic 
yards,  (1-2) :3:6  for  135.97  cubic  yards,  and  1:2:4  for  382.02  cubic  yards.  Saylor's 
Portland  cement  was  used  to  July  15,  1901,  and  Dragon  Portland  cement  subsequent 
to  that  date.  Last  year's  practice  of  mixing  concrete  wet  has  been  followed  with 
very  satisfactory  results.  Ordinarily  the  concrete  was  made  to  quake  easily  under 
the  rammer,  biit  in  some  locations  where  it  was  diflScult  to  thoroughly  ram,  particu- 
larly when  structural  steel  was  embedded  in  the  mass,  the  concrete  was  miked  very 
wet,  almost  fluid. 

UPPER    LOCK    GATE. 

The  upper  gate  is  of  the  type  known  as  the  Chittenden  drum  weir.  It  extends  the 
full  width  of  the  lock  chamber,  80  feet;  its  rise  is  13  feet  1  inch.  The  built-up  steel 
anchor  frames  are  embedded  in  a  heavy  mai?s  of  concrete.  The  gate  itself  consists  of 
20  steel  frames  made  of  channels,  plates,  and  angle*  The  lower  leg  is  13  feet  3 
inches  long  and  sheathed  with  4-inch  plank;  the  upper  leg  is  15  feet  6  inches  long, 
sheathed  with  4-inch  plank  overlaid  with  a  weanng  surface  of  2-inch  plank;  the 
curved  portion  is  sheathed  with  6-inch  plank  to  permit  dressing  to  true  curvature. 
The  erection  of  the  gate  was  commenced  m  September,  1901,  by  setting  the  anchor 
frames.  It  was  completed  in  November  following.  The  stopwaters  to  prevent  exces- 
sive leakage  around  the  edges  of  the  gate  have  not  been  placed.  The  concrete  lock 
walls  opposite  the  gate  are  protected  by  4-inch  oak  planking  and  dressed  to  parallel 
planes  at  right  angles  to  the  hinge  line.  A  three-way  operating  valve  was  placed  in 
each  lock  wall.  The  valves  are  of  cast  steel.  They  are  much  lar]ger  but  similar  in 
design  to  the  valves  at  Lake  Winnebigoshish  reservoir  dam  described  on  page  2315, 
Annual  Eeport  of  the  Chief  of  Engineers,  1901. 

LOWER  LOCK   GATE. 

The  lower  gate  is  of  the  miter  type  and  has  flat  quoins.  It  is  built  entirely  of 
steel,  except  the  quoin,  heel,  and  toe  posts,  which  are  made  of  oak  blocks  fastened  to 
15-inch  55-pound  channels.  Each  leaf  is  46  feet  long  by  24  feet  2  inches  high.  The 
frame  is  made  of  seven  horizontal  plate  girders  42  inches  wide,  separated  by  vertical 

{)late  girder  diaphragms.    The  sheathing  is  riveted  to  the  downstream  side  of  the 
eaves.    The  cast-iron  balanced  wicket  emptying  valves,  12  in  number,  are  placed  in 
the  leaves  of  the  gate,  but  have  not  been  adjusted  to  exact  position. 

The  maneuvering  device  has  not  been  wholly  provided;  the  chains  and  sheaves  are 
on  hand,  but  the  gears  have  not  been  purchased. 

The  erection  of  the  gate  was  commenced  June  26,  1901 ,  and  completed,  so  far  as 
indicated  above,  in  November,  1901. 

NEEDLE   DAM. 

The  needle  dam  for  permanent  coffer  in  upper  bay  was  built  in  January,  1902.  It 
consists  of  four  strongly  built  steel  frames,  spaced  16  feet  between  centers  and  16  feet 
from  lock  walls.  The  frames  are  connected  to  each  other  and  to  the  lock  walls  by  five 
removable  12-inch  35-pound  I-beams.  The  needles  are  of  Oregon  fir  6  by  12  inches 
by  10  feet  8  inches. 

GUIDE   PIERS   AND   BOOMS. 

The  usual  form  of  rock  and  gravel  filled  timber  cribs  were  built  during  August, 
September,  October,  November,  and  December,  1901.  The  cribs  adjoining  the  upper 
ends  of  the  concrete  lock  walls  are  44 J  feet  long.  Opposite  and  upstream  from  the 
river  wall  is  a  detached  crib  9  by  31  feet  connected  with  the  crib  aajoining  the  river 
lock  wall  by  a  timber  boom  4  feet  wide,  30  inches  deep,  and  62  feet  long. 
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FILUNQ   BEHIND    LAND   WALL. 

The  filling  described  in  last  annual  report  was  completed  in  October,  1901. 

PERMANENT   PUMPING    PLANT. 

The  plant  consists  of  a  10-inch  vertical  centrifugal  pump  and  a  steam  boiler  and 
engine.  The  pump  and  engine  are  connected  by  a  five-eighths-inch  wire  rope 
transmission  drive. 

DAM   NO.  2. 

The  dam  will  consist  of  a  concrete  abutment,  a  sluiceway  51  feet  wide,  a  concrete 
pier  18  feet  wide,  a  sluiceway  51  feet  wi<le,  a  concrete  pier  13  feet  wide,  and  a  timber 
rolled  <iam  52(5  feet  4i  inches  long.  The  total  distance  from  abutment  to  river  wall  of 
lock,  measured  on  crei^t  of  dam,  will  be  G61  feet  4J  inches. 

A  cofferdam  has  been  built  to  inclose  the  abutment,  sluices,  piers,  and  138  feet  of 
the  roll  dam. 

The  excavation  within  the  inclosure  has  l)een  completed  for  all  but  100  feet  of  the 
apron  to  the  roll  dam,  and  the  foundation  work  is  nearly  all  in. 

The  sluices  are  to  be  closed  by  reversed  Parker  l)ear-trap  gates. 

The  desijjn  of  the  dam  provided  for  pile  supports  under  roll  dam;  the  piers  were 
to  be  foun<led  on  concrete  bases  carried  to  sand  rock.  The  sluices  and  apron  below 
sluiws  and  piers  were  to  rest  on  concrete  walls,  carried  down  to  and  bolted  to  th© 
sand  rock.  As  the  driving  of  round  piles  and  the  ex(»avation  proceciled  the  character 
of  the  foundation  material  was  found  to  be  very  different  from  the  inferences  drawn 
from  the  borings.  The  sand  rock  not  only  apj>eared  at  irregular  elevations,  but  its 
(luality  was  exceedingly  poor.  The  adhesion  between  the  grains  of  sand  is  so  slight 
that  in  most  places  it  could,  with  some  effort,  be  shoveled.  In  addition  to  the 
extreme  friaVmity  of  the  rock,  water-bearing  seams  were  numerous,  and  when  an 
outlet  was  afforded  for  the  percolating  water  the  seams  were  rapidly  enlai^ged  by 
scour.  This  condition  determined  a  change  in  the  manner  of  constructing  the 
foundation  work  without  altering  the  shape  of  the  finished  structure.  The  plao 
eventually  settled  upon  was  to  carry  the  excavation  under  the  piers,  sluices,  and 
apron  to  a  uniform  depth  of  13  feet  3  inches  below  ordinary  low  water;  to  build  a 
timber-crib  apron  filled  with  stone  and  gravel,  the  crib  to  be  53  feet  wide  at  the 
piers  and  sluicres  and  88  feet  wide  for  the  roll  dam.  In  addition,  a  cut-off  wall  at 
upper  face  of  <lam  was  projecte<l  to  a  depth  of  23  feet  3  inches  below  the  surface  of 
orainary  low  wat^^r  below  the  dam. 

The  excavation  an<l  additional  borings  disclosed  that  under  the  position  of  the 
center  pier  and  for  about  25  feet  cm  each  si<le  the  sand  rock  had  been  scoured  out 
to  a  maximum  depth  of  9  or  10  feet  below  the  excavation  level.  It  was  not  deemed 
necessary,  and  mijjht  have  been  im])racti(»ble,  to  excavate  to  that  depth.  The  pier 
and  about  one-half  of  each  slui<*e  are  founded  on  gravel;  the  other  half  of  the  sluice 
and  the  abutment  and  east  pier  are  located  directly  on  the  sand  rot^k.  To  guard 
against  unecjual  settlement  of  the  parts  resting  on  gravel  and  sand  rock,  round  piles 
were  driven  in  the  gravel.     The  rows  are  3  by  4  feet  centers. 

COFFERDAM. 

A  portion  of  the  coffenlam  was  Iniilt  in  1900.  The  balance  was  completed  during 
August,  September,  and  October,  1901.  The  coffer  is  of  the  same  general  character 
as  that  built  for  the  lock,  and  described  in  the  1900  annual  report. 

EXCAVATION. 

The  cofferdam  was  pumped  out  October  26,  1901.  Excavating  was  (commenced 
Octol)er  28  and  continiie<l  into  June,  1902,  except  for  January  and  Febniary,  when 
cold  weather  interfere<l,  with  economical  results.  On  the  l)ed  of  the  river  was  a 
layer  of  varying  thickness  of  gravel,  bowlders,  and  limestone  debris  underlaid  by 
sand  rock.  The  sand  rock  is  white  in  color  and  inferior  to  that  at  the  site  of  the 
lock. 

About  15,000  cubic  yards  of  material  have  been  excavate<l.  The  major  portion  was 
taken  over  the  river  by  the  cable  hoist  and  dumjiod  into  the  river  and  along  the  1>ank 
above  the  lock. 

LEAK    IN   SAND-ROC^K    SEAM. 

On  April  22,  1902,  while  the  excavation  was  in  progress  and  approaching  the  side 
of  the  cofferdam  where  the  pumps  were  lo(aite<l,  a  break  ociiurred  in  one  of  theseama 
of  the  sand  rock.    Within  thirty-five  minutes  after  the  first  gush  of  water  was 
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obeerved,  40  feet  of  the  cofferdam  had  been  injured,  the  inclosure  filled  with  water 
and  a  large  quantity  of  gravel  carried  in  from  the  river  by  the  rush  of  water.  The 
seam  was  in  the  sand  rock  about  4  feet  below  the  toe  of  the  sheet  piling  of  the  cof- 
ferdam. The  cofferdam  was  repaired,  the  sand  rock  protected  by  aef)ositing  gravel 
over  it,  and  the  inclosure  pumped  out  April  28.  At  once  another  weak  spot  devel- 
oped. It  was  then  decided  to  temporarily  abandon  the  work  in  that  part  of  the 
inclosure  and  move  the  pumps  to  another  point,  in  order  that  more  gravel  could  be 
spread  over  the  seamy  sand  rock.  This  work  was  done  and  the  cofferdam  pumped 
out  again  May  8. 

The  effect  of  the  break  was  to  emphasize  the  absolute  necessity  for  precaution  to 
prevent  the  destruction  of  the  dam  from  similar  causes,  and  it  resulted  in  the  changes 
m  the  plans  previously  mentioned.     The  break  caused  an  expense  of  about  $1,000. 

ROLL   DAM. 

The  piling  for  138  feet  of  the  roll  dam  were  driven  during  December,  1901,  and 
January  and  February,  1902.  Two  hundred  and  seventy-two  round  piles  and  276 
linear  feet  sheet  piles  were  driven.     The  piles  have  been  partially  capped. 

In  cross  section,  the  roll  dam  has  a  vertical  upstream  face  to  withm  7  feet  of  the 
crest,  then  slopes  1  on  1  to  the  crest;  the  crest  is  fiat  and  3  feet  wide;  the  down 
stream  slope  is  1  on  2  for  a  distance  of  14  feet,  then  changes  to  1  on  4  for  a  distance 
of  38  feet;  the  apron  is  to  be  horizontal,  30  feet  wide,  and  the  top  5  feet  3  inches 
below  ordinary  low  water.     The  width  of  dam  at  base  is  92  feet. 

CEMENT    AND   CX>NCRETE. 

Dragon  Portland  cement  is  being  used  at  present.  At  the  close  of  the  year  there 
were  1,750  barrels  of  pure  Dragon  cement,  and  500  barrels  of  Dragon  (1-2)  silica 
cement  on  hand.  Advertisements  are  out  for  1,500  barrels  of  American  Portland 
cement,  which  it  is  expected  will  be  sufficient  to  complete  the  dam. 

The  tube  mill  was  run  during  partes  of  April  and  June,  1902,  grinding  1,479|  barrels 
of  Dragon  (1-2)  silica  cement.  The  si  lieu  cement  is  used  for  grouting  in  the  cut-off 
wall,  and  is  also  used  with  equal  parts  of  jKire  cement  in  makmg  concrete  for  foun- 
dation work.  The  silica  cement  ground  in  April  was  used  early  in  June.  Its  activity 
was  abnormal;  for  some  unexplained  reason  it  set  in  five  minutes.  This  action  is 
more  strange  from  the  fact  that  all  cements,  pure  or  silica,  on  the  work  before  or 
since  the  April  grinding  acted  in  a  normal  manner. 

The  first  batch  of  concrete  was  laid  June  2,  and  a  total  of  1,413.2  cubic  yards  for 
the  month.  The  concrete  foundations  for  the  abutment,  the  major  portion  of  the 
two  piers,  and  for  the  lower  hinge  wall  of  west  sluice  gate  are  in. 

SLTTICE   GATES. 

The  two  sluices  are  to  be  closetl  by  timber  bear-trap  gates  of  the  reversed  Parker 
type.  Their  dimensions  are:  Base  width,  44  feet;  rise,  12  feet  6  inches;  length,  50 
feet. 

The  faces  of  the  concrete  piers  and  abutment  at  ends  of  gates  will  be  protected  by 
4-inch  Oregon  fir.  There  will  be  a  space  of  2  inches  between  the  fir  protection 
sheathing  and  the  gates.  This  space  will  eventually  be  partly  closed  bv  some  form 
of  stopwater.    The  clear  opening  of  the  sluice  will  measure  50  feet  4  inches. 

All  the  material  for  the  gates  has  been  ordered.  Most  of  the  timbers  are  on  hand, 
dreesed,  and  sized. 

(UTT-OFF  WALL. 

'The  cut-off  wall  will  be  built  of  concrete,  3  or  4  feet  thick  through  the  gravel,  and  of 
(1-2)  silica  Portland  cement  grout  5  to  0  inches  thick  in  the  sand  rock.  The  grouted 
wall  will  be  jetted  and  constructed  in  the  same  manner  as  the  cut-off  wall  around 
the  lock  described  in  the  1900  annual  report,  except  that  the  board  diaphragm  is 
omitted.  The  sand  rock  is  so  .soft  that  the  diaphragm  can  not  easily  be  inserted 
without  danger  of  abraiding  the  sides  of  the  cut  and  depositing  sand  at  bottom  of 
trench.  Thirty  feet  of  the  cut-off  wall  across  upper  end  of  abutment  were  built 
daring  June.     The  grouting  consumed  44 J  barrels  of  (1-2)  silica  cement. 

IX)CK    AND   DAM    NO.  1. 

The  borings  at  site  of  Lock  and  Dam  No.  1,  commenced  in  June,  1901,  were  com- 
pleted in  September  following. 

The  purchase  of  flowage  rights  has  been  under  the  direct  supervision  of  Mr.  R. 
Davenport,  assistant  engineer,     lb'  snl)mits  ;i  separate  report. 


1G70      REPORT   OF   THE   CHIEF   OF   ENGINEERS,   U,  S,   ABMY. 

EXPENDITURES. 

The  cash  expenditures  have  been  itemized  in  the  following  table: 

Statement  of  expenditures  from  commencement  of  ivork  to  June  SOj  190g. 

LOCK    AND   DAM    NO.  2. 

Miscellaneous: 

Lands,  surveys,  borings,  water  supply,  etc $30, 819. 27 

Roads,  ditches,  and  side  track 5, 041. 43 

Lock  tender's  house 242.69 

Carpenter  and  blacksmith  shop 1, 588. 68 

Cement  warehouse 954. 77 

Stone  and  sand  bins 2, 476. 52 

Clearing  Government  land 856. 70 


Plant: 

Cableway 17,899.93 

Air  compressor 18, 894. 88 

Pumping  outfit 4,436.60 

Crushing  outfit 2,776.80 

Mixing  outfit 1,360.46 

Tube  mill 5,000.00 

Pile-driver  barges 2,050.95 

Tracks  and  cars 4,484.29 

Tools 5,169.45 

LOCK    NO.  2. 

Cofferdam 20,080.89 

Stopping  leaks 7, 303. 43 

Pumping 19,397.63 

Excavation 17,417.02 

Cut-off  walls 8,009.03 

Timber  and  iron  foundation  bolts 34, 813. 03 

Cement 36,832.67 

Silica  cement  (exclusive  of  cost  of  materials) 7, 776. 95 

Stone 18,148.37 

Breaking  stone 4, 603. 41 

Crushing  stone 9, 978. 70 

Sandstone 4,864.82 

Sand 7,556.47 

Mixing  and  placing  concrete 23, 703. 05 

Concrete  forms 15, 595. 63 

Removing  concrete 422. 34 

Grouting  foundation,  upper  lock  gate 2, 997. 85 

Permanent  subdrainage 4, 114. 39 

Snubbing  posts 200.00 

Filling  back  of  land  wall 6, 198. 93 

Upper  lock  gate 12,865.86 

Lower  lock  gate '. 18,660.68 

Filling  valves 47.26 

Permanent  coffers 1, 149. 48 

Guide  piers 2,995.34 

Dredging 1. 03 

DAM  NO.  2. 

Cofferdam 10,788.66 

Pumping 2,567.13 

Excavation 11, 902. 05 

Leak  in  sand-rock  seam 871. 70 

Cut-off  walls 414.04 

Round  piles 2,747.27 

Sheet  piles 1,037.18 

Timber  and  iron 12,157.56 


$41,980.06 


62, 073. 36 


285, 734. 25 
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Cement $5,014.00 

Silica  cement  ( exclusive  of  cost  of  materials) 700. 71 

Stone 5,145.08 

Breaking  stone 673. 81 

Crushing  stone 263. 03 

Sand 58.66 

Mixing  and  placing  concrete 134. 25 

Concrete  forms 520. 73 

Sluice  gates 2, 115. 45 

Coal «1,329.00 

Blacksmithing a711.10 

Supplies «141.65 

Oil «276.64 

Running  cableway «1, 761. 58 

^1, 331. 27 

Superintendence  and  contingencies: 

St.  Paul  office 26,127.17 

Office  Chief  of  Engineers 480. 00 

Office  Division  Engineer 62. 50 

Inspection 3,361.54 

Watching 6,393.48 

Care  of  oredge 31. 61 

36,456.30 

LOCK   AND  DAM   NO.  1. 

Lands,  borings,  surveys,  water  supply,  etc 15, 085. 54 

15,085.54 


502, 660. 78 
Very  respectfully,  your  obedient  servant, 

A.  O.  Powell, 

Asnstant  Engineer, 
Maj.  R.  L.  HoxiE, 

Corps  of  Engineers. 


REPORT   OP   MR.    R.    DAVENPORT,  ASSISTANT  ENGINEER. 

St.  Paul,  Minn.,  June  SO,  190£, 

Major:  The  following  report  as  to  the  acquisition  by  the  United  States  of  title  and 
right  of  flowage  on  lands  to  be  affected  by  the  proposed  construction*  of  Lock  and 
mm  No.  1,  Mississippi  River,  between  Minneapolis  and  St.  Paul,  is  respectfully 
submitted. 

Negotiations  for  the  acquisition  of  the  flowage  right  by  purchase  were  continued 
and  to  this  date,  in  addition  to  those  previously  reported,  deeds  have  been  obtained 
from  the  owners  of  6  tracts  of  land  conveying  the  privilege  of  flowing  9.18  acres, 
including  two  streets  in  Minneapolis,  without  consideration,  covering  about  3,500 
linear  feet  of  riyer  frontage;  and  an  offer  has  been  received  from  the  owner  of  lot  4, 
section  32,  township  29,  range  23,  part  of  an  island  in  the  river  containing  about  1.5 
acres,  which  is  now  awaiting  the  approval  of  the  Secretary  of  War. 

The  price  offered  and  paid  for  the  flowage  right  has  in  all  cases  been  at  the  rate  of 
$100  per  acre  for  the  area  estimated  to  be  affected. 

The  land  on  which  flowage  right  has  not  been  acquired  has  now  been  reduced  to  6 
tracts,  containing  13.14  acres,  covering  about  1  mile  of  river  frontage  and  a  part  of 
an  island  in  the  river,  on  which  tracts  all  negotiations  for  purchase  have  so  far  failed, 
two  owners  refusing  to  consider  the  price  offered  by  the  United  States  and  the 
remainder  not  being  able  to  give  clear  titles  on  account  of  incumbrances,  etc.,  on  the 
land.  A  list  of  these  lands,  with  full  detail  of  metes  and  bounds,  maps  of  survey, 
etc.,  has  been  prepared  and  delivered  to  the  United  States  attorney,  district  of  Minne- 
sota, for  the  inauguration  of  condemnation  proceedings. 

a  At  the  close  of  season  these  items  will  be  distributed.  It  is  not  convenient  to  do 
so  in  the  middle  of  a  season. 
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SUMMARY   TO   DATE. 

Flowage  right,  acquired  by  purchase,  102.2  acres;  acquired  without  conmdention 
(city  streets),  0.26  acre;  acquired  by  United  States  reservation,  2.60  acrea;  to  be 
acquired,  approval  pending,  1.5  acres. 

Title  to  land  acx^uired  by  purchase,  15.33  acres;  acquire<l  without  consideradon, 
18.07  acres.     To  l)e  condemned,  13.14  acres. 

Total  cost,  $13,130.25,  an  average  of  $93.95  per  acre  for  land  and  fiowage  lieht  so 
far  ac(iuired.  Six  and  twenty-one  hundredths  acres  of  land  have  been  leased  lor  use 
during  construction. 

A  map  of  the  river  in  the  locality,  showing  details  of  flowage,  etc,  is  herewith 
submitted. 

Very  respectfully,  your  obedient  servant,  R.  DAVEJ«»oitT, 

AanstarU  Ungineer, 

Maj.  R.  L.  IIoxiE,  Corps  of  Enghwerft. 


Z   2. 

CONSTRUCTION  OF  RESKRVOIRS  AT  HEADWATERS  OF  MISSISSIPPI 

RIVER. 

The  approved  project  and  the  report  of  progress  of  the  work  up  to 
June  30,  1901,  will  })e  found  in  the  Report  of  the  Chief  of  Engineers 
for  1902,  page  874. 

The  expenditures  during  the  fiscal  year  1902  were  $10,137.34. 

At  the  close  of  the  fiscal  year  the  work  of  organizing  the  force  for 
completion  of  the  reconstruction  of  Leech  Lake  dam  was  well  under 
way. 

It  is  expected  that  Ijeech  Lake  dam  will  he  completed  early  this 
fall,  and  the  plant  will  then  be  transfeiTed  to  Pokegama  Falls  dam. 
The  necessary  buildings  will  be  erected  and  the  materials  for  the 
reconstruction  of  this  dam  assembled  during  next  winter. 

Resumption  of  work  on  the  dikes  at  Pine  River  reservoir  is  sus- 
pended under  the  terms  of  the  act  of  June  13,  1902,  pending  fuiliier 
examination  and  survey. 

The  organization  of  parties  for  completing  the  resuiTey  of  reser- 
voirs was  conmienced,  and  it  is  expected  to  recommence  field  work 
early  in  July,  1902. 

As  soon  as  the  resun^eys  are  completed  the  necessary  steps  will  be 
taken  for  the  acquisition  of  flowage  rights  required. 

Authority  havmg  been  received  from  the  Secretary  of  War,  pay- 
ment was  made  February  12,  1902,  of  the  amount  ($5,193.60)  awarded 
by  the  commissioners  in  the  Pokegama  Falls  condemnation  proceedings. 

Attention  is  invited  to  the  accompanying  report  of  Mr.  R.  Daven- 
port on  the  subject  of  resurvey  of  the  reservoirs  and  the  acquisition 
of  flowage  rights. 

The  river  and  harbor  act  approved  June  13,  1902,  appropriates 
$250,00<3  for  "  Reservoirs  at  heaawaters  of  Mississippi  River  and  Mis- 
sissippi River  between  Brainerd  and  Grand  Rapids,  Minn."  Of  this 
amount  it  is  provided  that  $10,000  mat/  be  expended  on  the  Missis- 
sippi River  between  Brainerd  and  Grand  Rapids,  Minn.  Seventy-five 
thousand  dollars  is  allotted  for  the  purchase  of  necessary  lands  and 
flowage  easements  which  may  be  developed  by  the  resun^ey  of  the 
existing  reservoirs.     It  is  estimated  that  ¥20,000  will  be  required  to 
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continue  the  resurvey  of  the  reservoirs  during  the  present  season  and 
$20,000  to  complete  the  reconstruction  of  Leech  Lake  dam.     The 

remainder  is  to  be  expended  in  the  reconstruction  of  Pokegama  Falls 
dam  and  in  making  tne  investigations  called  for  in  the  act.  Further 
appropriation  will  be  required  for  the  completion  of  work  under  the 
onginal  project,  and  the  estimate  of  cost  of  resurvey  of  the  reservoirs 
will  be  somewhat  exceeded  (about  $10,000),  owing  to  the  requirements 
of  the  act  of  June  13,  1902. 

Jbtal  expenditures  from  appropriation  for  construction  of  reservoirs  since  July  /,  189Sj 
when  the  cadastral  surveys  and  the  renewal  of  the  eld  dams  was  began. 

Contingencies: 

Mfln  office $9,564.59 

Inspection 1, 666. 20 

RoEid  between  Lake  Winnibigoshish  and   Leech  Lake 

dams 433.74 

Examination  of  Long  Prairie  River 32. 42 

$11,696.95 

Surveys: 

Plant : 4,059.09 

Pine  River  Reservoir 2,886.67 

Pokegama  Falls  Reservoir 9, 428. 38 

Leech  Lake  Reservoir 9, 740. 15 

Lake  Winnibigoshish  Reservoir 12, 694. 09 

At  Aitkin 877.94 

Below  Pokegama 714. 97 

40,401.29 

Lands,  easements,  etc. : 

Below  Pokegama 1, 054. 34 

Above  Pokegama 8,580.36 

9, 634. 70 

Pine  River  Reservoir: 

Dikes  1,  3,  4,  and  14 9,070.24 

Damage  caused  by  crevasse  June  17,  1896 1, 733. 00 

11,803.24 

Pokegama  Falls  Reservoir,  booms •. 151.21 

Reconstruction  of  Lake  Winnibigoshish  Dam: 

Mmor  buildings 2,993.60 

Plant 9,212.14 

Cofferdam 16,301.40 

Embankments 10,380.42 

Repairs  to  old  foundations 23, 213. 29 

Concrete 47,701.70 

Cement  house 2,311.22 

Log  sluice  gate 11, 366. 75 

Tamter  gates 15,751.53 

Piers  and  booms  above  dam  and  embankment 5, 029. 41 

144, 261. 65 

Reconstruction  of  Leech  Lake  Dam: 

Repairs  to  buildings 750. 56 

Miscellaneous 1, 415. 72 

Plant 5,982.79 

Cofferdams 11,750.73 

Removal  of  old  dam 1, 461. 04 

Repairs  to  old  foundation 12, 705. 63 

Concrete 17,906.38 

Stop  plank  and  hoisting  gear 1, 704. 75 

Embankments 277.30 

53,954.90 

Total 271,903.84 
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The  estimate  of  money  required  is  as  follows: 

(1)  Completion  of  renewal  of  Pokegama  Falls  Dam $10,000 

Renewal  of  Pine  River  Dam 125, 000 

Construction  of  dikes,  Pine  River  Reservoir 30, 000 

Contingencies 40,000 

205,000 

(1)  It  is  estimated  that  the  sum  of  $10,000  will  be  required  to  make  the  surveys 
and  investigation  of  Pine  River  and  Saiidy  Lake  reservoirs  as  directed  in  the  river 
and  harbor  act  approved  June  13,  1902.  This  has,  therefore,  reduced  the  amount 
available  for  the  renewal  of  Pokegama  Falls  Dam. 

Money  statement. 

July  1, 1901,  balance  unexpended $10,446.19 

Amount  appropriated  by  n  ver  and  harbor  act  approved  June  13, 1902  . .    250, 000, 00 

260, 445. 19 
June  30,  1902,  amount  expended  during  fiscal  year 10, 137. 34 

July  1, 1902,  balance  unexpended 250,307.85 

July  1,  1902,  outstanding  liabilities 290.14 

July  1,  1902,  balance  available 250,017.71 


Amount  (estimated)  required  for  completion  of  existing  project «  205, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1904,  in  addition  to  the  balance  unexpended  July  1,  1902 205, 000. 00 

Submitted  in  compliance  with  requirements  of  sunary  civil  act  of  June 

4,  1897. 


ABSTRACT  OP  APPROPRIATIONS. 


By  act — 

Approved  June  14, 1880 $76, 000 

Approved  March  3,  1881 . . .  160, 000 

Passed  August  2, 1882 300,000 

Approved  July  6,  1884 60, 000 

Approved  August  6, 1886. . .     37, 600 

Of  August  11, 1888 12,000 

Approved     September     19, 
1890 80,000 


By  act — 

Approved  July  13,  1892. .  $60, 000 

Of  August  18, 1894 51, 000 

Passed  June  3, 1896 80, 000 

Approved  March  3, 1899 .  210, 000 

Approved  June  13, 1902. .  250, 000 

1,365,500 


REPORT  OF  MR.  R.  DAVENPORT,  ASSISTANT  ENGINEER. 

St.  Paul,  Minn.,  JvaneSO^  190S, 

Major:  The  following  report  as  to  the  status  of  the  resurvey  of  the  lands  affected 
by  reservoir  flowage  at  the  headwaters  of  the  Mississippi  River,  together  with  the 
result  of  the  investi^tion  as  to  the  United  States  titles  to  the  lands  shown  by  the 
resurvey  to  be  subject  to  reservoir  flowage,  as  far  as  completed,  is  respectfully 
submitted. 

From  all  surveys  and  examinations  so  far  made  of  the  reservoir  district,  the  total 
area  more  or  less  affected  by  the  reservoir  flowage  is  estimated  at  854  square  miles. 
Of  this  area  the  Sandy  Lake  Reservoir,  55  square  miles,  was  surveyed  and  the  contour 
for  the  8-foot  flowage  line  determined  in  1887;  Pine  River  Reservoir,  63  square  miles, 
was  resurveyed  in  1897  and  1899,  the  contour,  4  feet  above  the  extreme  flowage  line, 
bein^  determined  and  marked;  and  of  Pokegama,  Leech  Lake,  and  Lake  Wmnibi- 
goshish  reservoirs,  393  square  miles,  were  resurveyed  in  1899-1900  to  the  4-foot  con- 
tonr  line  above  the  extreme  flowage,  leaving  of  tne  last  three  mentioned  reservoirs 
343  square  miles  of  the  flowage  area  to  be  examined. 


A  Required  for  work  as  contemplated  in  the  river  and  harbor  acts  of  March  3, 1889, 
and  June  13, 1902. 
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Of  the  lands  resurveyed,  264  square  miles  are  in  the  Chippewa  Indian  Reservation, 
the  remaining  202  square  miles  being  private  lands,  etc.  The  Indian  reservation 
lands  are  included  in  1,985  separate  tracts,  containing  46,470.31  acres  of  land  affected 
by  flowage. 

Of  the  area  remaining  to  be  resurveyed,  245  square  miles  are  within  the  Indian 
reservation  limits  and  98  square  miles  are  private  lands,  etc. 

Since  the  completion,  in  the  spring  of  1901,  of  the  maps  of  the  resurveyed  lands 
(the  maps  of  Sandy  Lake  Reservoir  were  replotted  and  made  uniform  witn  those  of 
tne  more  recent  surveys  for  the  purpose  of  reexamination),  investigation  has  been 
made  as  far  as  possible  as  to  the  ownership  of  all  of  the  lands  affected,  with  the  result 
that  26  tracts  of  land,  containing  269  acres,  found  to  be  public  lands  of  the  United 
States,  were  reserved  for  reservoir  purposes  by  Presidential  order,  and  78  tracts  of 
land,  containing  1,377.32  acres,  belonging  to  the  State  of  Minnesota,  have  been  listed 
and  filed  with  the  State  auditor,  as  subject  to  reservoir  flowage,  under  the  act  of  the 
lenslature  of  the  State  of  Minnesota  approved  November  18,  1881. 

The  investigation,  as  far  as  completed,  leaves  undetermined  the  status  as  to  the 
right  of  flowage  on  tracts  of  reservoir  lands,  as  follows: 

Acrt«. 


Sandy  Lake  Reservoir,  survey  of  1887 31  284.22 

Pine  River  Reservoir,  resurvey  of  1897  and  1899 118         1,693 

Pokegama,  Leech  Lake,  and  Lake  Winnlbigoshish  reservoirs,  resurvey  of  1899-1900        256         4, 747. 04 

Total 406  6,724.26 

The  land  here  noted  for  Pine  River  reservoir  flowage  includes  82  acres  estimated 
as  rec^uired  for  the  16  dikes  built  and  proposed. 

Owing  to  the  original  survey  having  been  imperfect,  further  examination  and  com- 
parison of  the  flowage  rights  so  far  obtained  by  the  United  States  with  the  flowage 
limits  determined  by  the  resurvey  will  be  necessary  before  all  of  the  additional  areas 
that  will  be  required  for  the  Pine  River  reservoir  can  be  accurately  determined. 
Very  respectfully,  your  obedient  servant, 

R.  Davenport, 

Assistant  Engineer, 
Maj.  R.  L.  HoxiE, 

Corps  of  Engineers. 


OPERATING    AND    CARE    OF    RESERVOIRS    AT    HEADWATERS    OF 

MISSISSIPPI  RIVER. 

The  two  main  reservoirs.  Lake  Winnibigoshish  and  Leech  Lake, 
were  in  operation  during  the  past  fiscal  year,  but  the  latter,  being  only 
partially  rebuilt,  could  only  store  a  moderate  quantity  of  water. 

The  aistributing  reservoir  at  Pokegama  Falls  and  the  reservoirs  at 
Pine  River  and  Sandy  Lake  have  been  operated  as  usual,  but  on 
account  of  their  small  size  their  effect  has  been  slight  except  as  they 
assisted  in  the  floating  of  loose  logs.  The  full  operation  or  the  reser- 
voirs will  not  be  resumed  until  the  reconstruction  of  Leech  Lake  dam 
is  completed,  which  it  is  expected  will  be  during  the  season  of  1902. 

The  reconstruction  of  the  Pokegama  Falls  dam  can  be  arranged  so 
as  not  to  materially  reduce  the  usefulness  of  the  reservoirs  while  the 
work  is  in  progress. 

The  effect  of  the  reservoirs,  when  in  full  operation,  is  to  increase 
the  stage  of  water  in  the  Mississippi  River  at  St.  Paul  during  the  low- 
water  period  in  late  summer  and  fall  of  the  year  by  12  to  18  inches. 

During  the  year  the  embankment  at  Lake  Winnibigoshish  dam  was 
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further  protected  by  extending  the  revetment  over  a  portion  tliat 
could  not  be  reached  before  on  account  of  the  water  in  the  lake  not 
being  sufficiently  low. 

The  coflferdam  at  Leech  Lake  dam  was  raised  1  foot  to  provide  a 
greater  storage  capacity  and  facilitate  the  operation  of  the  conoipleted 
portion  of  the  dam. 

At  Sandy  Lake  the  caving  bank  just  below  the  dam  was  protected 
by  a  revetment  of  brush  fascines  and  stone  riprap,  the  space  revetted 
being  138  feet  by  40  feet.  Three  hundred  and  tnirty  brush  fascines 
were  used.     Cost,  exclusive  of  dam  tenders'  services,  $81.28. 

The  new  house  for  dam  tenders  at  Lake  Winnibigoshish  dam,  com- 
menced last  year,  was  completed  and  necessary  repairs  were  made  to 
the  other  buildings.  New  foundations  were  built  for  the  dam  tender's 
house  at  Sandy  L^ke  dam  and  the  house  replastered  and  repaired 
where  necessary. 

Expenditures,  exclusive  of  outstanding  liabilities,  to  June  30,  1901 $140, 081. 15 

Amount  expended  during  fiscal  year  ending  June  30,  1902,  exclusive 
of  outstanding  liabilities 17, 676. 47 

IHstribuiion  ofliabilUies  incurred  during  fiscal  years  1898-1902. 


Pokegama  Falls  dam: 

Operating 

Repairs 

Laud  condemnation. 


Amount. 


1896. 


1899. 


91,697.42  I    11,701.06 

144.62  I 

207.40  I 


Total 2,049.44  1      1,704.08 


Leech  Lake  dam:  .  I 

Operating 1,261.02  1      1,154.46 

Repairs 163.95   


Total 


1.414.97         1,1.'>4.46 


Lake  WinnibigOHhiHh  dam:  i 

Operating l,7»4.f.7  i 

Repairs 158.41  , 

Buildings  and  grounds 


966.10 


1900. 


11,804.23 
837.46 


1901. 


2,141.68 


1,364.11 


1,364.11 


$1,704.85 


1,704.85 


875.20 


875.20 


435.72 
a  5, 884. 12 


Total 


1,893.08 


966.10 


Pine  River  dam: 

Operating 1,770.41 

Repairs 868.06 

Crevasse 1,329.72 


1,286.28 
188.99 


Total 


Sandy  Lake  dam: 

Operating 

Repckirs 


Total 


Superintendence,  contingencies,  and  St. 
Paul  office 


Operating  steamboat  General  Poo 


drological  expenses. 
Operating  expenses  applicable   to  all 

reservoirs 

Road  between  Leech  Lake  and  Lake 

Winnibigoshish 


Total 


8,468.18        1,424.27 


2,430.44 
671.92 


3,102.86 


3, 184. 17 
1,092.22 
1,109.99 

1,166.38 

407.01 


19,487.80 


1,745.91 
<^  999. 15 


2,745.06 


1,747.75 

Vioo.oo 

2,539.15 
1,719.16 


14,100.02 


5,819.84 


1.262.00 


1,252.00 


1,58L02 


1,58L02 


3,348.40 

'Viao'oo 

1,009.99 
2,652.96 


19,850.00 


722.42 
68,517.70 


4,240.12 


1,209.75 


1,269.75 


1902. 


$1,610.28 


1,610.21 


1.276.68 
9.45 


1,285.18 


1,421.46 

02,088.81 

2,228.11 


5,787.86 


1,164.«8 


1,1M.92 


1,535.44 


1,585.44 


1,68112 

vn.*n 


1,»4L89 


2,643.65 


2,187.04 
2.199.78 


16,655.78 


4,329.22 
1.477.65 


17,576.47 


a  Repairing  dike. 

b  Repairing  dike,  $8,117.70. 

<*  Repairing  dike,  $1,078.57. 


fi  Telephone  line. 

*  Gauge  readings  at  Deer  River. 


For  commercial  statistics  reierence  must  be  made  to  the  reports  upon 
the  improvement  of  the  Mississippi  Uiver. 
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Summary  of  expenditures  during  the  fiscal  year  ending  June  SOy  1902. 

Services 111,961.89 

Suppliea 235.31 

Materialfi 1,139.64 

Traveling  expenses 304. 08 

Office  expenses  and  contingencies 3, 935. 55 

Total 17,576.47 

Money  statement. 

July  1,  1901,  balance  unexpended 112.863.42 

Amount  allotted  August  12,  1901 12,948.12 

25,811.54 

June  30,  1902,  amount  expended  during  fiscal  year 17, 576. 47 

July  1,  1902,  balance  unexpended 8,235.07 

July  1,  1902,  outstanding  liabilities 675.07 

July  1,  1902,  balance  available 7,560.00 


ABGrrRACT  OF  TOTAL   LIABILITIES   INCURRED   IN   EACH    FISCAL  YEAR. 


During    fiscal    year    ending 
June  30— 

1895 $6,416.19 

1896 o0,800.15 

1897 35,180.41 

1898 19,487.80 

1899 14,100.02 

1900 19,350.00 


During    fiscal    year    ending 
June  30— 

1901 118,498.12 

1902 14,500.00 

Amount  available  June  30, 
1902 7,560.00 


Total 165,892.69 


ABOTRACT  OF   ALLOTMENTS. 


January  25,  1895 117,590.00 

June  15,  1895 18,852.91 

June20,  1896 5,000.00 

July  24,  1896 23,471.98 

For  repairs  to  Pine  River  Res- 
ervoir    7,481.86 

Aiigufit4,  1897 23,870.00 


August  4,  1898 116,347.80 

August  15,  1899 12,720.02 

July  16,  1900 20,610.00 

September  28,  1900 7, 000. 00 

August  12,  1901 12,948.12 

Total 165,892.69 


Z  4. 

IMPROVEMENT  OF   CHIPPEWA  RIVER,  INCLUDING  YELLOW  BANKS, 

WISCONSIN. 


The  approved  project  and  report  ofprogress  of  the  work  up  to  June 
30,  1901  will  be  found  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1902,  Part  I,  page  376. 

Amount  expended  to  June  30,  1902,  $201,743.85. 

Owinff  to  the  limited  amount  of  funds  available  no  work  was  done 
during  Sie  past  fiscal  year. 

The  river  and  harbor  act  approved  June  13,  1902,  contains  a  pro- 
vision abandoning  further  improvement  of  this  river. 
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Money  statemenL 

July  1,  1901,  balance  unexpended $63. 77 

June  30,  1902,  amount  expended  during  fiscal  year 67. 62 

July  1,  1902,  balance  unexpended 6.15 

July  1,  1902,  outstanding  liabilities 6,15 


ABSTBACr  OP  APPROPRIATIONS. 


By  act — 

Approved  August  14, 1876. .  $10, 000 

Approved  June  8,  1878 10, 000 

Approve<l  March  2,  1879. . .  8, 000 

Approved  June  14, 1880 10,  000 

Approved  March  3,  1 881 . . .  10, 000 

Passed  August  2,  1882 65, 000 

Approved  July  5,  1884 15, 000 

Approved  August  5,  1886  . .  18, 750 


By  act — 

Of  August  11,  1888 $10,000 

Approved    September    19, 

1890 10,000 

Approved  July  13,  1892 6, 000 

Of  August  18,  1894 10,000 

Passed  June  3, 1896 10, 000 

Approved  March  3,  1899 ...  10, 000 

Total 201,750 


COMMERCIAL  STATISTICS. 

Comparative  statement  of  lumber^  laths^  s<hingle»^  pirtkeisi,  and  logSf  1901. 

Lumber feet  B.  M..  24,763,202 

Laths number..  12,462,750 

Shingles do 8,269,300 

Pickets do 34,880 

Total  tonnage,  exclusive  of  loose  logs tons. .  62, 229 

Loose  logs feetB.  M..  86,535,000 

But  one  steamboat  has  plied  regularly  on  the  river  since  1885.  This  boat,  the 
Phil  Shekel  (108  tons  burden  and  2  feet  draft),  ran  from  the  mouth  to  Dunville,  about 
halfway  between  the  mouth  and  Eau  Claire,  to  assist  the  Knapp,  Stout  &  Co.  com- 
pany's rafts  in  floating  down  river.  Her  passengers  and  freight  were  confined 
entirely  to  the  company's  rafting  business. 


IMPROVEMENT  OF  ST.  CROIX  RIVER,  WISCONSIN  AND  ^^NNESOTA. 

The  approved  project  and  the  report  of  progress  of  the  work  up  to 
June  30,  1901,  will  be  found  in  the  report  of  the  Chief  of  Engineers 
for  1902,  page  376. 

The  expenditures  during  the  fiscal  year  were  $274. 08. 

Owing  to  the  limited  amount  of  funds  available  no  work  was  done 
during  tne  fiscal  year  beyond  the  care  of  boats  and  property,  except 
during  the  months  of  Julv,  August,  September,  and  October,  1901, 
when  ^uges  were  established  and  read  daily  at  Osceola  and  Nevers 
Dam,  Wisconsin,  in  connection  with  the  formulation  of  regulations  for 
navigating  the  river. 

The  controversy  which  commenced  in  1897  between  the  logging  and 
the  steamboat  interests  is  still  continued.  In  1900  and  1901  regula- 
tions to  govern  the  use  of  the  river  were  issued  by  the  Secretary  of 
War.    (See  Annual  Beport  of  the  Chief  of  Engineers  for  1901,  p.  2330. ) 
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Regulations  for  the  season  of  1902  are  under  consideration.  During 
the  season  of  1901  the  flow  of  water  in  the  river  was  so  controlled  that 
the  regular  operation  of  steamboats  between  Taylors  Falls  and  Still- 
water, Minn.,  was  not  practicable. 

In  the  vicinity  of  Hudson,  Wis.,  which  was  improved  in  1889-1891 
by  dredging  and  the  construction  of  training  dams,  new  bars  have 
formed  in  tne  channel  which  materially  interfere  with  the  movements 
of  towboats  and  rafts  at  low  water.  The  training  dams  are  damaged 
in  places  and  require  repairing  to  keep  up  their  efficiency. 

*    *    *    In  1904  an  increased  appropriation  will  be  needed. 

Money  statement. 

July  1,  1901,  balance  unexpended $891. 77 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902. .      2, 000. 00 


June  30,  1902,  amount  expended  during  fiscal  year 


2, 891. 77 
274. 08 


July  1,  1902,  balance  unexpended 2, 617. 69 

Outstanding  liabilities* .25 

July  1,  1902,  balance  available 2,617.44 


'Amount  (estimated)  required  annuallv  by  existing  project ._ ...      1, 000. 00 

ded  in  fiscal  y( 
1904,  for  maintenance  of  improvement,  in  addition  to  the  balance 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 


unexpended  July  1,1902 5,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


ABSTRACT  OF   APPROPRIATIONS. 


By  act — 

Approved  June  18, 1878 $10, 000 

Approved  March  3,  1879 ...  8, 000 

Approved  June  14, 1880 10, 000 

Approved  March  3,  1881 ...  8, 000 

Passed  Aneust  2, 1882 30,000 

Approved  July  5,  1884 9, 000 

Approved  August  5, 1886. . .  7, 500 

Of  August  11, 1888 10,000 


By  act — 

Approved  September  19, 1890  $8, 000 

Approved  July  13,  1892 8, 000 

Of  August  18, 1894 4,000 

Passed  June  3, 1896 15, 000 

Approved  March  3,  1899 ...  9, 000 

Approved  June  13, 1902 2, 000 

Total 138,500 


COMMERCIAL  STATISTICS. 

Rafted  logs  and  lumber  j  1901, 

Rafted  logs  towed  out  of  St.  Croix  River  (estimated) feet  B.  M..  251,448,220 

Rafted  lumber  towed  out  of  St.  Croix  River: 

Lumber do 161,800,000 

Shingles number..  40,050,000 

Laths do 38,550,000 

Pickets do 75,000 

Total  tonnage,  exclusive  of  loose  logs tons. .  1, 216, 795 

Loose  logs  run  on  river  above  Stillwater {to^s^*  ^"*  ^^l' 132  569 
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Z  6. 


IMPROVEMENT  OF  MINNESOTA  RIVER,  MINNESOTA. 

The  approved  project  and  the  report  of  progress  of  the  work  up  to 
June  30,  1902,  will  be  found  in  the  report  of  the  Chief  of  Engineers 
for  1902,  Part  I,  page  377. 

No  work  was  done  during  the  past  year. 

Amount  expended  to  June  30,  1901,  on  all  parts  of  the  river, 
$132,193.34. 


Money  statement. 


July  1,  1901,  balance  unexpended 
July  1,  1902,  balance  unexpended 


'Amount  (estimated)  required  annually  by  existing  project 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1904,  for  maintenance  of  improvement,  in  addition  to  the  Imlance  un- 
expended July  1,  1902 

Submitted  in  compliance  with  requiremente  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


1306.66 
306. 66 


500.00 


600.00 


ABSTRACT  OF   APPROPRIATIONS. 


By  act — 

Approved  March  3,  1867 . . .  $37, 500 

Approved  July  11,  1870 10, 000 

Approved  March  3,  1871 ...  10, 000 

Approved  June  10, 1 872 10, 000 

Passed  March  3,  1873 10, 000 

Approved  June  23, 1874 10, 000 

Approved  March  3,  1875 . . .  10, 000 


By  act — 

Approved  August  14, 1876. .  $10,000 

Approved  June^  18, 1878 10, 000 

Of  August  11, 1888 10,000 

Passed  June  3, 1896 4, 000 

Approved  March  3,  1899 ...  1, 000 

Total ,.  132,500 


COMMERCIAL  STATISTICS. 


There  was  no  trafl^c  on  the  river  during  the  seasons  of  1891,  1892,  1893,  1894,  and 
1895,  as  steamboats  could  not  at  all  times  pass  the  bar  at  the  mouth  of  the  river. 
Since  1896  there  has  been  no  trafi^c  on  the  river  other  than  occasional  excursions  by 
boats  from  St.  Paul,  Hastings,  Stillwater,  and  other  points,  of  which  excoTBioDa 
statistics  have  not  been  obtainable  by  this  office. 


Z  7. 

IMPROVEMENT  OF  RED  RIVER  OF  THE  NORTH,  MINNESOTA  AND 

NORTH  DAKOTA. 


RED   RIVER  OF  THE   NORTH. 


The  approved  project  and  the  report  of  progress  of  the  work  up  to 
June  30,  1901,  will  be  found  in  the  Report  of  the  Chief  of  Engineers 
for  1902,  Part  I,  page  378. 

The  expjenditures  during  the  fiscal  year  1902  were  $841.62.  Owing 
to  the  limited  amount  of  funds  available  no  work  has  been  done  during 
the  vear  beyond  care  of  plant  at  Grand  Forks,  N.  Dak. 

The  dredging  fleet  was  generally  repaired  in  1899  and  the  boats  and 
machinery  are  in  good  working  condition,  except  that  the  steamer 
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Oga/ma  will  require  general  repairs  on  the  hull  and  a  new  boom  will 
be  necessary  on  the  dredge  Otter  Tail  before  work  can  be  resumed. 
Partial  recalking  and  painting  of  the  boats  will  also  be  necessary. 
Estimated  cost  of  repairs:  Hifll  of  steamer  Ogama^  $800;  new  boom 
for  dredge  Otter  Tau^  $360;  partial  recalking  and  painting  of  fleet, 
$400;  total,  $1,650. 

Pilots  of  steamboats  operating  on  the  Red  River  during  the  season 
of  1901  report  the  appearance  of  a  number  of  new  bars,  both  north 
and  south  of  Grand  Forks,  which  materially  interfere  with  navigation 
at  low- water  stages. 

The  channel  at  the  land  slide  at  Grand  Forks,  caused  by  the  con- 
struction of  the  Northern  Pacific  Railway  embankment,  is  also  reported 
to  be  in  bad  shape  for  the  movement  of  boats  at  low  water. 

RED   LAKE    RIVER. 

The  expenditures  during  the  fiscal  year  1902  were  $449.09. 

Owing  to  the  limited  amount  of  funds  available  no  work  has  been 
done  during  the  past  year  beyond  care  of  plant  at  Thief  River  Falls, 
Minn. 

The  derrick  fleet  at  Thief  River  Falls  is  in  serviceable  condition  but 
will  require  calking  and  painting  before  work  can  be  resumed.  The 
work  heretofore  done  has  consisted  in  the  removal  of  snags,  bowlders, 
and  overhanging  trees  between  Thief  River  Falls  and  High  Landing, 
Minn.  This  section  of  the  river  can  again  be  worked  over  to  advan- 
tage, as  new  obstinictions  of  that  nature  are  reported  to  have  accumu- 
lated. 

The  river  in  the  vicinity  of  East  Grand  Forks  has  been  partially 
cleared  of  obstructions  for  about  8  miles  above  its  mouth,  and  the 
removal  of  obstructions,  mainly  large  snags  and  overhanging  trees, 
can  be  advantageously  continued  to  Fishers  Landing,  Minn.,  about  30 
miles  from  the  mouth. 

The  stage  of  water  in  Red  Lake  River  was  favorable  for  navigation 
throughout  the  entire  season  of  1901,  but  the  movement  of  steamboats 
was  much  interfered  with  by  the  unregulated  ininning  of  loose  logs 
from  Red  Lake  for  the  use  of  the  sawmills  at  Thief  River  Falls,  Red 
Lake  Falls,  Crookston,  and  East  Grand  Forks. 

*  *  «  *  *  *  * 

Money  Htatement, 

July  1,  1901,  balance  unexpended 11,877.01 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  1902  . .     10, 000. 00 

11,877.01 
June  30,  1902,  amount  expended  during  fiscal  year 1, 290. 61 

July  1,  1902,  balance  unexpended 10, 586. 40 

July  1,  1902,  outstanding  liabilities 183.84 

July  1,  1902,  balance  available 10,402.56 


'Amount  (estimated)  required  for  completion  of  existing  project 6, 320. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1894,  for  maintenance  of  improvement  in  addition  to  the  balance 

unexpended  July  1, 1902 6,320.00 

Submitted  in  compljanoe  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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ABSTRACT  OF  APPROPRIATIONS. 


By  act — 

Approved  August  14,  1876..  110,000 

Approved  June  18,  1878 30, 000 

Approved  March  3,  1879  ...  25, 000 

Approved  June  14,  1880 20, 000 

Approved  March  3,  1881 ...  18, 000 

Passed  August  2, 1882 10,000 

Approved  July  5,  1884 10, 000 

Approved  August  5, 1886. . .  50, 000 

Of  August  11,  1888 20,000 


By  act — 

Approved  September  19, 

1890 $25,000 

Approved  July  13,  1892 25, 000 

Of  August  18,  1894 15,000 

Passed  June3,  1896 20,000 

Approved  March  3,  1899  ...  25, 000 

Approved  June  13,  1902 10, 000 

Total 313,000 


COMMERCIAL  STATISTICS. 

Red  River  of  the  Ncnih,  1901. 

Two  boats  from  23  to  100  tons  burden  and  from  20  to  30  mches  draft  are  ronnine 
on  the  river.  The  2  boats  have  a  combined  fleet  of  10  bai^ges.  Total  freight  carriecT 
22,660  tons. 

Red  Lake  River,  1901, 

Freight tons..  482 

Passengers number. .  1, 117 

Logs  run feet  B.  M-.  74,000,000 

Three  steamboats,  from  24  to  50  tons  burden  and  20  to  30  inches  draft,  are  engaged 
in  the  river  and  lake  traffic,  and  5  steamboats,  from  50  to  150  tons  burden  and  86 
inches  to  42  inches  draft,  are  engaged  exclusively  in  the  lake  traffic. 


Z8. 

IMPROVEMENT  OF  WARROAD  HARBOR  AND  WARROAD  RIVER, 

MINNESOTA. 

The  approved  project  and  report  of  progress  of  the  work  up  to  Jnne 
30,  1901,  will  be  found  in  the  Report  of  the  Chief  of  En^neers  for 
1902,  Part  I,  pa^e  379.     No  work  was  done  during  the  past  nscal  year. 

The  river  and  harbor  act  approved  June  13,  1902,  appropriates 
$45,000  for  ^'Improving  Warroad  Harbor  and  Warroad  River,  Minn." 
It  is  expected  to  expend  this  amount,  together  with  the  unexpended 
balance  from  the  last  appropriation,  in  the  construction  of  a  dredge 
and  in  dredging  Warroaa  harbor  and  river,  as  indicated  in  report  sub- 
mitted June  21,  1900,  and  published  in  House  Doc.  No.  92,  Fiity-sixth 
Congress,  second  session. 

Amount  expended  to  June  30,  1902,  $596.63. 

Money  stdtemertt. 

July  1,  1901,  balance  unexpended $2,403.37 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  1902  ..    45, 000. 00 

July  1,  1902,  balance  unexpended 47,403.87 

ABSTRACT  OP  APPROPRIATIONS. 

By  act  approved  March  3,  1899 $3,000 

By  act  approved  June  13,  1902 45,000 

Total 48,000 
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Z9. 
SUBVEY  OF  RED  LAKE  AND  RED  LAKE  BIVEE,  MINNESOTA. 

The  approved  project  and  report  of  the  progress  of  the  work  up  to 
June  30,  1901,  will  be  found  in  the  Report  of  the  Chief  of  Engineers 
for  1902,  Part  I,  page  380. 
Amount  expended  to  Jnne  30,  1902 $4, 989. 85 

Hydrological  measurements  were  continued  until  August  30,  1901, 
when  operations  were  suspended  on  account  of  exhaustion  of  funds. 

The  river  and  harbor  act  approved  June  13,  1902,  provides  for  the 
continuation  of  this  survey. 
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Money  atatemeni. 


By  act  approved  March  3,  1 


eUBVEY  OF  OTTER  TAIL  LAKE  AND  OTTER  TAIL  RIVER,  MINNESOTA. 

The  approved  project  and  report  of  progress  of  the  work  up  to 
June  30,  1901,  will  be  found  in  tne  Report  of  the  Chief  of  Engineers 
for  1902,  Part  I,  page  380. 
Amonnt  expended  to  Jtme  30, 1902 $2,146.66 
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Measurementa  of  the  run-off  of  the  atreams  tribntary  to  Otter  IWl 
Lake  were  continued  during  the  past  year,  and  the  river  and  harbor  act 
approved  June  13,  1902,  provides  for  the  continuation  of  the  survey. 


TbNe  of  runoff  al  tmlUt  of  OUer  Tail  Lake  from  May  1 
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Money  atatemerU. 

July  1,  1901,  balance  tinespended fl, 494.39 

Jane  30,  1902,  amonnt  expended  during  fiscal  year '    611.05 


July  1,  1902,  balance  available  .. 


f   APPBOPKIATTON. 

By  act  approved  March  3, 1899 ........  13,000 


The  approved  project  and  report  of  progress  of  the  work  up  to  June 
80,  1901,  will  >)e  found  in  the  Report  of  the  Chief  of  Engineers  for 
1902,  Part  I,  page  381. 
Amount  expended  to  June  30, 1902 $],  868. 31 

During  the  past  year  measurements  of  the  run-off  of  the  Minnesota 
and  Whetstone  rivers  were  continued. 

The  Viver  and  harbor  act  approved  June  13,  1902,  provides  for  the 
oontinuatiOD  of  this  survey. 
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tiibU  of  ruii-ojf  of  tiu  Xinnetoln  JHver  beUnc  the  mouth  of  Q\e  Whetitotie  Riper, 
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Miiney  statement. 


July  1,  1902,  balance  avulablc 


fiy  ai;t  approved  March  3, 


APPENDIX   A   A. 


IMPROVEMENT  OF  MISSOURI  RIVER  AT  AND  ABOVE  SIOUX  CITY, 

IOWA. 


REPORT  OF  CAPT.  H.  M.  CHITTENDEN,  CORPS  OF  ENGINEERS,  OFFI- 
CER IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1902, 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 

1.  Missouri  River  between  Stubbs  Ferry,     2.  Upper  Missouri  River  by  snagging. 
Montana,  and  the  lower  limits  of 
Sioux  City,  Iowa. 


United  States  Engineer  Office, 

Sioux  City  J  lowa^  July  i,  1902. 

General:  I  have  the  honor  to  transmit  herewith  report  upon  the 
works  of  river  and  harbor  improvement,  this  district,  for  the  fiscal 
year  ending  June  30,  1902, 

Very  respectfully,  your  obedient  servant, 

H.  M.  Chittenden, 
Captavn^  Corps  of  Engineers. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers^  U.  S.  A. 


A  A  I. 


IMPROVEMENT  OF  MISSOURI  RIVER  BETWEEN  STUBBS  FERRY,  MON- 
TANA, AND  THE  LOWER  LIMITS  OF  SIOUX  CITY,  IOWA. 

APPBOPRLATION. 

The  river  and  harbor  act  of  June  13,  1902,  contains  the  following 
appropriation  for  work  on  the  Missouri  River  between  Stubbs  Ferry, 
Montana,  and  Sioux  City,  Iowa: 

Improving  Missouri  River  at  Sioux  City,  Iowa,  and  above  to  Stubbs  Ferry,  Mon- 
tana: Continuing  improvement,  including  snagging,  one  hundred  thousand  dollars, 
to  be  expended  at  such  localities  and  in  such  amounts  as  the  Secretary  of  War  shall 
determine 

This  appropriation  has  not  yet  been  allotted  to  localities. 
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OPERATIONS. 

Carroll  to  Siovx  City, — Work  has  been  done  at  several  localities,  as 
described  below: 

Bismarck  Harbor. — Original  condition,  projects,  and  work  done  to 
June  30,  1901,  are  described  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1900,  pages  444,  445,  2860,  and  2861,  and  for  1901, 
page  2374. 

No  new  work  was  done  during  the  fiscal  year.  The  group  of  dikes 
constructed  on  the  right  bank  in  1895  was  repaired  at  a  cost  of  $850, 
and  repairs  were  made  to  the  revetment  on  the  right  bank  at  a  cost  of 
$294,  and  to  the  revetment  on  the  left  bank  at  a  cost  of  $106. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1902, 
was  $1,005.09,  of  which  $750  was  for  maintenance. 

A  map  of  the  locality  accompanied  my  annual  report  for  1900. 

Pierre  aiid  Fort  Pierre. — Original  condition,  projects,  and  work  done 
to  June  30,  1901,  are  described  m  the  Annual  Report  of  the  Chief  of 
Engineers  for  1900,  pages  445,  446, 2861,  and  2862,  and  for  1901,  page 
2375. 

No  work  was  done  at  this  locality  during  the  fiscal  year  except 
repairs  to  the  revetment  at  the  head  of  Marion  Island,  at  a  cost  of 
$240.75.     Eighty  cubic  yards  of  rock  were  used  on  this  work. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1902, 
was  $1,149.55,  of  which  $290.75  was  for  maintenance. 

A  map  of  the  locality  accompanied  my  annual  report  for  1900. 

Yanktoii, — Original  condition,  projects,  and  work  done  to  June  30, 
1901,  are  described  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1900,  pages  446,  447,  and  2862,  and  for  1901,  page  2375. 

No  work  was  done  at  this  locality  during  the  fiscal  year  except 
some  minor  repairs  to  the  dikes,  costing  $141. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1902, 
was  $279.30,  of  wnich  $141  was  for  maintenance. 

A  map  of  the  locality  accompanied  my  annual  report  for  1900. 

Elkpoint, — Original  condition,  projects,  and  work  done  to  June  30, 
1901,  are  described  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1900,  pages  447,  2862,  and  2863,  and  for  1901,  page  2376. 

No  work  was  done  at  this  locality  during  the  fiscal  year  except  the 
repair  of  a  small  break  in  the  revetment,  at  a  cost  of  1809.70. 

A  mattress  200  feet  long  and  40  feet  wide  was  woven.  Sixty-one 
cords  of  brush  and  105  cubic  yards  of  rock  were  used  in  the  work. 

.The  amount  expended  during  the  fiscal  year  ending  June  30,  1902, 
was  $5,844.60,  of  which  $909.70  was  for  maintenance.  A  large  por- 
tion of  the  above  amount  was  expended  in  payment  of  freight  charges 
incurred  in  previous  years. 

A  map  of  this  locality  accompanied  my  annual  report  for  1900. 

Opposite  Sioux  City  to  opposite  Elkpomt. — Original  condition,  proj- 
ects, and  work  done  to  June  30,  1901,  are  described  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1900,  pages  447,  448,  and  2863, 
and  for  1901,  p^e  2376. 

No  work  was  done  at  this  locality  during  the  fiscal  year  except  minor 
repairs  to  revetment,  costing  $85.80. 

The  amount  expended  during  the  fiscal  year  ending  June  80,  1902, 
was  $3,601.57,  of  which  $185.80  was  for  maintenance. 

A  large  portion  of  the  above  amount  was  expended  in  payment  of 
freight  charges  incurred  in  previous  vcars. 

A  map  of  this  locality  accompanicrf  niy  annual  report  for  1900. 
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Sioxix  City, — Original  condition,  projects,  and  work  done  to  June 
30, 1901,  are  described  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1900,  pages  448,  449,  2863,  and  2864,  and  for  1901,  page  2376. 

No  worK  was  done  at  this  locality  during  the  fiscal  year  except 
repairs  to  dikes,  costing  J224.60,  and  repairs  to  revetment,  costing 
160.40. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1902, 
was  $5,980.71,  of  which  $485  was  for  maintenance.  A  large  portion 
of  the  above  amount  was  expended  in  payment  of  freight  charges 
incurred  in  previous  years. 

A  map  of  this  locality  accompanied  juy  annual  report  for  1900. 

Ice  harbors. — Original  condition,  projects,  and  work  done  to  June 
30,  1898,  are  described  in  the  Annual  Reports  of  the  Chief  of  Engi- 
neers for  1896,  page  2219;  for  1896,  pages  1867  and  1868;  for  1897,  page 
2184,  and  for  1898,  page  1846. 

There  have  been  no  expenditures  and  no  work  since  1898. 

Gauges. — Permanent  gauges  were  maintained  throughout  the  year 
at  Townsend  and  Fort  Benton,  Mont. ;  at  Bismarck,  N.  Dak. ;  at  Fort 
Pierre,  S.  Dak.,  and  at  Sioux  City,  Iowa,  on  the  Missouri  River,  and 
at  Glendive,  Mont.,  on  the  Yellowstone  River.  Readings  were  taken 
on  all  these  gauges  twice  daily  throughout  the  year. 

FUTURE   WORK. 

The  public  work  on  the  entire  Missouri  River  has  been  consolidated 
under  a  single  office.  The  discontinuance  of  the  Missoui'i  River  Com- 
mission ana  the  greatly  reduced  appropriations,  as  compared  with 
former  years,  for  both  the  upper  and  lower  river,  indicate  an  inten- 
tion on  the  part  of  Congress  to  abandon  the  river  altogether  in  the 
near  future.  In  its  final  report  the  Missouri  River  Commission  dealt 
with  the  work  and  requirements  of  the  lower  river.  Inasmuch  as 
there  will  not  be  another  river  and  harbor  bill  for  two  years,  and 
therefore  no  need  of  present  estimates  for  -Congress  to  act  upon,  such 
estimates  are  omitted  from  this  report.  Before  the  rendition  of  the 
annual  report  for  1903,  the  officer  in  charge  will  be  prepared  to  sub- 
mit a  comprehensive  statement  of  the  conditions  of  the  entire  river, 
and  the  advisability  or  nonadvisability  of  further  work  upon  it,  to- 
gether with  estimates,  if  such  work  is  considered  necessary. 

Money  statement. 

July  1,  1902,  balance  unexpended  « 124,153.82 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13, 1902. . .  100, 000. 00 

124, 153. 82 
June  30,  1902,  amount  expended  during  fiscal  year 17, 886. 22 

July  1,  1902,  balance  unexpended 106,267.60 

Julyl,  1902,  outstanding  liabilities 1,129.53 

July  1,  1902,  balance  available 105,138.07 

Amount  (estimated)  required  for  completion  of  existing  project Indefinite. 

Amount  received  from  Mai.  W.  L.  Marshall,  U.  S.  Army,  September  16, 1901, 
on  account  of  transfer  of  file  case $15. 00 

Restoration  of  amounts  dropped  from  1901  report  $212.39  less  amount  pre- 
viously expended,  $4.37;  corrected  amount 208. 02 

Total 223.02 


<>  Increase  of  $223.02  over  amount  stated  in  1901  report  explainetl  as  follows: 
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APPROPRIATIONS. 


The  appropriations  and  allotments,  exclusive  of  those  for  snagging,  for  the  Upper 
Missouri  River  hava  been  as  follows: 


1876 $20,000 

1878 42,500 

1879 60,000 

1880 43,000 

1881 66,000 

1882 «115,000 

1884 140,000 

1886 60,000 

1888 200,000 


1890 &$300,000 

1892 <?  150, 000 

1894 110,000 

1895 40,000 

1896 235,000 

1899 205,000 

1902 100,000 


Total 1,886,500 


In  addition  to  the  above  amounts,  about  $60,000  from  the  appropriations  for  the 
survey  of  the  river  from  Fort  Benton  to  the  mouth  was  spent  on  the  part  above 
Sioux  City. 


A  A  2. 


IMPROVEMENT  OF  UPPER  MISSOURI  RIVER  BY  SNAGGING. 

Origfinal  condition,  project,  and  work  done  to  June  30,  1901,  are 
described  in  the  Annual  Keport  of  the  Chief  of  Engineers  for  1901, 
pages  457,  2391,  and  2392,  and  in  previous  reports. 

So  work  has  been  done  during  the  fiscal  year  except  the  care  of 
the  plant.     The  boats  have  been  laid  up  at  the  Sioux  Ice  Harbor. 

Money  stateinent, 

July  1,  1901,  balance  unexpended ^$1,619.59 

June  30,  1902,  amount  expended  during  fiscal  year 1, 170.68 

July  1,  1902,  balance  unexpended 448.91 

July  1,  1902,  outstanding  liabilities 142.68 

July  1,  1902,  balance  available 306.88 


APPROPRIATIONS  FOR   IMPROVING   UPPER  MISSOURI  RIVER  BY  SNAQGING. 

Allotments  made  from  appropriations  of  1890  and  1892,  for  improvement 

of  Upper  Missouri  River $193,073.53 

March  3,  1893 60,000.00 

August  18,  1894 60,000.00 

June  3,  1896 60,000.00 

March  3,  1899 60,000.00 

Total 393,073.53 

«$2,832.42  of  this  transferred  to  work  below  Sioux  City. 
^$192,912  of  this  afterwards  allotted  to  snag|^g. 
^^ $163. 51  of  this  afterwards  allotted  to  snagpng. 

<^  Increase  of  $11.88  over  amount  stated  m  1901  report;  restoration  of  amount 
dropped  from  1901  report 
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COMMERCIAL  STATISTICS. 

During  the  calendar  year  1901  the  number  of  boats  engaged  in  carrying  freight  and 
passengers,  exclusive  oi  those  which  during  the  year  did  only  a  ferriage  business,  is 
8,  with  a  total  tonnage  of  756.  The  freight  and  passengers  carried  by  them  are  as 
follows: 

Brick  and  tiling,  an<l  stone tons. .  660 

Coal  and  wood do. . .  7, 872 

Grain do...  12,117 

Lumber dol . .  5, 032 

Lime  and  cement do...  91 

General  merchandise  and  miscellaneous do. . .  8. 922 

Live  stock do. . .  2, 655 

Passengers number. .  756 

A  new  line,  consisting  of  two  small  steamboats,  plying  short  distances  above  and 
below  Bismarck,  was  estabUshetl  in  1901  by  the  Bismarck,  Washburn  and  Great  Falls 
Railroad  Company. 

Traffic  by  river  reaches. 


Year. 


1901. 


River  reaches  between — 


Sioux  City  and  Fort  Yates . . . . 
Fort  Yates  and  Fort  Berthold, 
Great  Falls  and  Stubbs  Ferry, 


Packages 

and  bulk 

freight. 


13,402 
21,292 


Passen- 
gers. 


64 
204 
488 


Live 
stock. 


11,096 
158 


ImI  of  sleamers  and  gasoline  boats  plying  on  the  Missouri  River  between  Sioux  Ciiy^  lowa^ 

and  Stubbs  Ferry j  Montana^  during  the  year  1901. 


Name. 


Annie  Austin  a.... 

Alice  a 

Uella  May  a 

Pride  of  the  West  a 
Jo8ieL.K 

South  Dakota 

Little  Maud 

Myrtlea 

Little  Anna  a 

Edaa 

Nellie  L.a 

Iowa  a 

CapitolaButt 

Jim  Leighton 

Scotty  Philip  a  .... 

Lizzie  Reid 

Cannon  Ball  a 

F.Y.Batchelor.... 

Imelda 

Bismarck  a 

Peerless  a 

Expanision 

Washburn 

Vermillion  a 

Swallowa 

Rose 


Dimensions. 

When 
built. 

Ton- 
nage. 

Length. 

Breadth. 

Depth. 

Feet. 

Feet. 

Feet. 

1898 

61 

15.5 

2.5 

19 

1900 

61.5 

16.5 

2.5 

16 

1900 

59 

18.5 

2.8 

18 

1899 

40.5 

22.5 

2.5 

16 

1884 

7L5 

14.5 

3.5 

27 

1899 

137.5 

19.4 

4.5 

96 

1900 

105 

23 

4.5 

89 

1896 

82 

7 

3 

7 

1900 

66 

19 

2.5 

23 

1900 

39 

24 

2.5 

22 

1900 

60 

13.5 

2.2 

15 

1897 

91 

18 

2.7 

48 

L886 

97.7 

25.5 

3.7 

67 

1895 

119.5 

30.16 

3.6 

110 

1900 

106.6 

23.8 

3.5 

69 

1896 

66 

22 

3.5 

46 

1895 

71 

14 

3.2 

620 

1878 

178.6 

31 

4 

313 

1892 

90 

17 

2 

30 

1896 

120 

21 

4 

93 

1897 

83 

21 

3.5 

b50 

1900 

109 

25 

4 

690 

1901 

100 

25 

4 

57.4 

1901 

51 

20.5 

2.5 

146 

1898 

48 

10.5 

4.5 

17 

1886 

44 

10 

2.9 

69 

Owner  or  manager. 


H.  I.  Brown,  Ponca,  Nebr. 
Pearson  &  Demar,  Ionia,  Nebr. 
C.  T.  Oldham,  Platte,  S.  Dak. 
A.  B.  Millick,  St.  Helena,  Nebr. 
Yankton  Bridge  and  Ferry  Co., 

Yankton,  S.  Dak. 
Joseph  Leach,  Runningwater,  S. 

Dak. 
Do. 

E.  E.  Lindsav,  Wheeler,  S.  Dak. 
Joseph  Rudloff,  Tower,  Nebr. 

F.  J.  Whitthaus,  Wagner.  S.  Dak. 
Dennis  Moran,  Lake  Andes,  S.Dak. 
J.W.  Sanford,  Chamberlain,  S.Dak. 

Do. 
Chicago  and  Northwestern  Rail- 
way Co.,  Pierre,  S.  Dak. 
Missouri  River  Transportation  Co., 

Pierre,  S.Dak. 
J.  A.  Lake,  Gettysbuiv,  S.  Dak. 
J.  D.  Leach,  Cannon  Ball^.  Dak. 
I.  P.  Baker,  Bismarck,  N.  Dak. 
Do. 
Do. 
Do. 
IB.,  W.  and  Gt.  F.  R.  R.  Co.,  Bis- 
/    marck,  N.  Dak. 
Ludwig  Rostad,  Vermillion,  S.Dak. 
Button  «&  Brown,  Springfield,  S. 

Dak. 
N.  Hilger,  Helena,  Mont. 


a  Gasoline  boat. 


Estimated. 
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Dates  of  ice  closings  and  openings  on  the  Missouri  River  at  and  above  Sioux  C%,  Iowa,  and 

on  the  Yellowstone  River  at  Glendive,  Mont,,  1900-1901 , 

[Continued  from  page  2386,  Annual  Report  of  the  Chief  of  Engineers  for  1901.] 


Locality. 

Montana: 

Townsend 

Fort  Benton 

Olendive 

Noith  Dakota:  Bismarck 

South  Dakota :  Pierre 

Iowa:  Sioux  City 


Clodng. 


Dec.  14,1901 

Jan.  23,1902 

Dec.  14,1901 

Dec.  18,1901 

Dec.  14,1901 

Dec.  17,1901 


Opeiiing. 


Feb.  25,1902 

Do. 
Mar.  23,1902 
Apr.    6,1902 
Mar.  12,1902 
Mar.    8,1902 


APPENDIX  B  B. 


IMPROVEMENT  OF  CUMBERLAND  RIVER,  TENNESSEE  AND  KENTUCKY, 
AND  OF  OBION  AND  FORKED  DEER  RIVERS,  TENNESSEE. 


REPORT  OF  LIEUT.  COL,  M,  B,  ADAMS,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1902,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 


IMPBOVEMENTS. 


1.  Obion  and  Forked  Deer  Rivers,  Ten- 

2.  Cumberland    River,    Tennessee    and 

Kentacky,  below  Nashville,  Tennes- 


3.  Removinfz:  sunken  vessels  oi  craft 
obstructing  or  endangering  naviga- 
tion. 


Engineer  Office,  United  States  Army, 

Nashville^  Tenn,^  July  8^  1903, 

General:  I  have  the  honor  to  transmit  herewith  the  annual  report 
upon  the  river  improvements  in  my  charge  for  the  fiscal  year  enaing 
June  30, 1902. 

Very  respectfully,  your  obedient  servant, 

M.  B.  Adams, 
Lieut.  Col.^  Corps  of  ETtgineers. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers^  U.  S.  A. 


B  B  I. 

IMPROVEMENT  OF  OBION  AND  FORKED  DEER  RIVERS,  TENNESSEE. 

A  detailed  description  of  the  Obion  River,  plans  for  improvement, 
previous  project,  and  modification  of  same,  are  given  in  the  Annual 
Keport  of  the  Chief  of  Engineers,  1896,  page  1697  ct  seq.,  and  same 
report  for  1897,  page  2217  et  seq.,  and  of  the  Forked  Deer  River,  page 
1900  et  seq.,  id. 

During  the  past  fiscal  year  the  following  work  was  done: 

SnagB  removed 1, 411 

SnagBcut 2,868 

Logs  cut 1,932 

Leiming  trees  cut. 2,668 

Trees  deaoidned 784 

1693 

« 


1694   REPORT  OF  THE  QHIEF  OF  ENGINEERS,  U.  8,  ARMY. 

The  snagging  party  commenced  work  July  22  at  Dj^ersbur^,  on 
North  Fork,  passing  thence  to  mouth  of  main  stream  into  Obion  River, 
thence  to  Obion,  Tenn.,  about  88  miles,  closing  operations  October  22, 
1901.  Total  amount  expended  during  fiscal  year  ending  June  30, 1902, 
was  $2,242.57.  The  only  practicable  method  of  carrying  on  the  work 
has  been  by  hired  labor. 

The  balances  remaining  to  the  credit  of  the  separate  streams,  viz, 
$119.70  on  Obion  River,  and  $93  on  Forked  Deer  River,  have  been 
passed  to  the  credit  of  the  appropriation  for  improving  Obion  and 
Forked  Deer  Rivers,  in  accordance  with  river  and  harbor  act  of  June 
13,  1902.  Said  act  also  appropriated  $4,500  for  Obion  and  Forked 
Deer  rivers,  which  will  be  expended  in  accordance  with  approved 
project. 

It  is  expected  to  send  out  a  snagging  party  as  soon  as  practicable. 

During  the  calendar  year  ending  December  31,  1901,  the  commerce 
so  far  as  could  be  ascertained  aggregated  26,717  tons,  having  ^n  esti- 
mated value  of  $71,521. 

Money  statement. 

July  1,  1901,  balance  unexpended a$2, 465. 27 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13, 1902. . .      4, 500. 00 

6,955. 27 
June  30,  1902,  amount  expended  during  fiscal  year 2, 242. 57 

July  1,  1902,  balance  unexpended 4,712.70 

July  1,  1902,  outstanding  liabilities 24.50 

July  1,  1902,  balance  available 4,688.20 

I  Amount  that  can  l)e  profitably  expended  in  fiscal  year  ending  June  30, 
1904,  for  maintenance  of  improvement,  in  additi(m  to  the  balance  un- 
expended July  1,  1902 4,500.00 
Submitted  in  compliance  with  requirementa  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 

Ohwn  River y  Tennessee. 

By  act  of — 

July  13,  1892 $7,600 

August  18,  1894 7,600 

June  3, 1896 6,000 

March  3,  1899  (for  maintenance) 2, 600 

Total 23,500 

Forked  Deer  RiveVy  Temiesseej  and  its  navigable  branches. 

By  act  of — 

August  2,  1882,  for  South  Fork $3,000 

July  5,  1884,  for  South  Fork 2,000 

Augusts,  1886,  forSouthFork 5,000 

Augustll,  1888,  forSouthFork 2,500 

August  11,  1888,  for  North  Fork 4,500 

August  11,  1888,  for  main  river 2, 500 


<>  Consolidated  balance. 
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By  act  of — 

September  19,  1890,  for  North  Fork  and  main  river $2, 500 

July  13,  1892,  for  Forked  Deer  River  (completing  improvement) 3, 000 

Total  to  complete  project 25,000 

June  3,  1896,  for  Forked  D^r  River  ( for  maintenance) 1, 000 

June  3,  1896,  for  North  Fork  or  Middle  Fork  from  Dyersburg  to  Miseis- 

sippi  River 5, 000 

Marcn  3, 1899,  for  Forked  Deer  River  ( for  maintenance) 2, 000 

Total 33,000 

Obion  and  Forked  Dear  rivers,  Tennessee. 

By  act  of  June  13,  1902  (for  maintenance) $4,500 


COMMERCIAL  STATISTICS. 


Obion  and  Forked  Deer  rivers,  Tennessee,  from  January  1  to  December  SI,  1901, 


Logs:... 
Lumber 


Tons. 
7,342 
2,938 


Staves ^ 14,740 

Timber 1,254 

225 


Spokes 

Salt 

Flour 

Hajr 

Grain 

General  merchandise 


3 

20 

58 

33 

104 


Total  tonnage 26,717 


Estimated  value $71,521 

Passengers  carried 1, 100 

List  of  steamboais  {stem-wheel)  plying  upon  Obion  and  Forked  Deer  rivers ^  Tennessee. 


Name. 


Jacob  Heatherington 

Minnehaha 

A.  R.  Hall 

L.  H.  Buhrman 

Verona 

Sarah 

Hock  White 

Joy  Patton 

Gypeey 


Registered  dimciisionR. 

Length. 

Breadth. 

Depth. 

Feet. 

Feet. 

Feet. 

128 

24 

4.2 

90 

18 

3 

72 

15 

11.5 

112.6 

23.2 

4.9 

43.2 

11 

2 

79 

25.6 

5.5 

60 

16 

2.5 

100 

21.3 

5.6 

53 

8.5 

3.4 

Net 
tonnage. 


192 
46 
39 
80 
6 
17 
14 
63 
14 


B  B  2. 


IMPROVEMENT  OF  CUMBERLAND  RIVER,  TENNESSEE  AND  KENTUCKY, 

BELOW  NASHVILLE,  TENNESSEE. 

For  description  of  this  stream,  character  of  its  obstructions,  and 
efforts  for  its  improvement  made  from  1830  until  the  adoption  of  the 
present  project,  also  for  statement  of  certain  examinations  and  surveys 
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made  from  1870  to  1880,  see  the  following  reports  of  the  Chief  of 
Engineers:  1871,  page  474  et  seq.;  1896,  page  1905  etseq.;  1899,  page 
2238  et  seq. 

During  the  fiscal  j'^ear  ending  June  30, 1902,  $420  were  expended. 

During  the  past  fiscal  year  no  active  operations  were  carried  on, 
owing  to  lack  oi  funds.  Tne  engineer  property,  buildings,  and  floating 
plant  were  in  charge  of  watchman.  At  the  close  of  the  fiscal  year 
there  is  a  small  balance  of  $455.17  remaining  of  the  river  and  harbor 
act  of  March  3,  1899,  which  is  available  for  pay  of  watchman  and 
necessary  minor  expenses. 

The  cost  of  maintenance  of  the  river  below  Nashville  in  its  present 
condition  is  estimated  at  $5,000  per  annum,  and  such  maintenance 
forms  a  part  of  the  adopted  project  under  the  head  of  *•*  Snagging 
below  Nashville." 

If  Congress  deems  it  wise  to  make  improvement  by  canalization 
above  Carthage,  Tenn.,  estimates  show  that  the  upper  river  improve- 
ment will  cost  four  times  as  much  and  take  four  times  as  long  for 
completion  as  the  lower  river  improvement,  and  might  be  expected  to 
grca-tly  cheapen  the  cost  of  transportation  to  and  from  the  farms  near 
the  banks  of  the  upper  river;  whereas  the  lower  river  improvement, 
though  costing  only  one-fourth  as  much  in  money  and  time,  may  be 
expected  to  greatly  cheapen  the  cost  of  transportation  to  and  from  the 
farms  along  its  banks,  too,  and  to  greatly  reduce  the  cost  of  innumer- 
able commodities  that  would  then  seek  this  means  of  going  to  and 
from  the  Ohio  Valley.  Indeed,  it  appears  too  obvious  to  require 
further  elucidation  that  earlier  and  larger  returns  may  be  expected 
from  the  lower  river  improvement  than  from  the  upper  river  im- 
provement. Therefore  it  seems  well  warrantable  that  early  provi- 
sion be  made  for  the  construction  of  6  more  locks  and  accessories 
below  Nashville,  and  that  the  7  locKs  (1  now  built)  constituting  the 
lower  river  system  of  improvement  be  made  operative  at  the  earliest 
admissible  date. 

It  seems  impossible  to  urge  the  course  that  has  just  been  indicated 
with  too  much  vehemence,  being  apparently  the  only  way  of  securing 
a  return  for  the  expenditures  already  incurred  and  tnat  may  hereafter 
be  incurred  Avithin  a  reasonable  time  and  for  a  reasonable  additional 
outlav. 

If  large  boats  could  be  assured  an  all-year  stage  of  water  between 
Nashville  and  the  Ohio  Valley,  it  is  probably  not  saying  too  much 
that  a  reduction  of  30  per  cent  in  most  freight  charges  to  and  from 
Nashville,  Clarksville,  and  perhaps  other  points,  would  inevitably 
follow,  and  I  do  not  hesitate,  therefore,  to  ask  for  one-half  the  sum 
that  will  be  required  to  curry  the  lower  river  scheme  of  improvement 
to  completion  at  an  early  day,  and  the  accompanying  money  state- 
ment has  been  prepared  accordingly. 

It  is  noticed  that  the  instructions  for  the  preparation  of  the  annual 
report  for  the  fiscal  year  ending  June  30, 1902  (General  Orders,  No.  2, 
Office  Chief  of  Engineers,  May  15,  1902),  state  that  "commercial  sta- 
tistics are  of  the  greatest  importance  in  connection  with  a  considera- 
tion of  the  value  and  necessity  of  new  improvements  or  extension  of 
old  ones,  and  they  should  be  prepared  with  the  utmost  care."  It  is 
therefore  deemea  desirable  and  interesting  to  make  a  comparative 
study  of  the  tables  of  commercial  statistics  for  the  four  years  of  my 
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administration,  with  a  viewto  arrivin^^  Ht  the  most  important  interests 
to  be  benefited  by  the  improvement. 

A  close  scrutiny  of  the  tables  for  the  Lower  Cumberland  Kiver  hav- 
ing revealed  several  rather  incongruous  and  illogical  increases  and 
decreases  in  tonnage  and  values  from  year  to  year,  it  was  therefore 
proposed  to  compile  revised  or  corrected  tables  for  the  calendar  years 
1898,  1899,  and  1900  and  to  separate  float  from  steamboat  tonnage; 
also  in  cases  where  the  items  differed  50  per  cent  or  more  from  yesLT 
to  year  the  shippers  were  to  be  asked  for  explanations. 

However,  in  attempting  to  reproduce  the  data  for  these  years  the 
memoranda  in  the  office  upon  which  the  figures  were  based  seemed  to 
be  incomplete  in  some  cases,  therefore  the  attempt  to  issue  satisfactory 
corrected  tables  was  abandoned  and  it  was  also  a  question  whether 
probable  tardiness  in  receiving  replies  from  shippers  would  not  delay 
the  annual  report.  Nevei  theless  the  revision  as  above  proposed  was 
carried  far  enough  to  show  several  unaccountable  discrepancies,  in 
some  cases  there  being  apparent  over  and  in  some  cases  apparent 
under  estimations.  For  example,  in  1898  the  item  of  live  stock  shows 
44,000  tons  and  in  1899  6,200  tons;  in  1900,  2,720  tons.  Inasmuch  as 
the  comparative  tonnage  of  live  stock  for  1899  and  1900  does  not  show 
such  a  remarkable  difference  as  that  of  1898  from  these  two  years,  it 
may  be  assumed  that  the  item  of  1898  is  considerably  overestimated. 
Next,  taking  up  the  item  of  grain,  we  have  in  1898  35,427  tons;  1899, 
152,936  tons;  in  1900,  8,710  tons.  In  attempting  to  reproduce  the 
tonnage  of  grain  for  1899  only  31,404  tons  could  be  accounted  for,  and 
it  is  not  readily  determined  from  the  records  whether  the  former  or  the 
latter  estimation  is  correct,  as  a  good  deal  of  information  is  obtained 
informally. 

Coming  to  the  question  of  values,  it  will  be  seen  that  the  total 
tonnage  for  1898  was  120,232,  value  $5,711,998.58;  in  1899,  total  ton- 
nage, 263,808,  value  $4,771,049;  and  1900,  total  tonnage,  407,088,  value 
$5,140,616.  Attention  is  invited  to  the  fact  that  while  the  tonnage 
for  1899  is  more  than  double,  and  that  of  1900  more  than  treble  that 
of  1898,  the  values  for  1899  and  1900  arc  less  than  for  1898.  This 
may  be  accounted  for  to  some  extent  by  the  heavy  grade  and  compar- 
ative cheapness  of  some  of  the  items  on  the  list  for  1899  and  1900, 
showing  a  remarkable  increase  in  tonnage,  such  as  railroad  ties,  lum- 
ber, sand,  gravel,  etc.  There  are  other  it(»ms  that  might  be  discussed, 
but  it  is  deemed  sufficient  to  merely  indicate  where  some  of  the  incon- 
sistencies were  to.be  found,  in  order  that  attention  might  be  directed 
to  the  value  to  be  placed  upon  comn)orcial  statistics  as  furnished  officers. 

It  may  be  proper  to  state  in  this  connection,  that  inasmuch  as  especial 
stress  has  lately  been  placed  upon  the  accurate  compilation  of  these 
reports,  greater  care  will  be  exercised  in  the  future  to  obtain  logical 
results. 

The  commerce  of  the  (^umberland  River  below  Nashville  during  the 
calendar  year  1901,  as  far  as  could  be  ascertained,  aggregated  255,557 
tons,  having  an  estimated  value  of  $3,694,413. 

It  majr,  perhaps,  be  pertinent  to  state  as  a  matter  of  information  in 
connection  with  the  conmiercial  statistics  of  the  river  that  the  Ryman 
Steamboat  Line,  of  Nashville,  Tenn.,  reports  that  it  has  built  a  large 
elevator  and  warehouse  during  the  fiscal  year  1901  at  a  cost  of  $50,000, 
on  the  bank  of  the  Cumberland  River  opposite  the  city  wharf,  which 
will  be  used  in  transferring  freight  between  the  railroad  and  boats. 
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Money  statement. 

ily  1,  1901,  balance  unexpended $875. 17 

mount  appropriated  by  nver  and  harbor  act  approved  June  13, 1902, 

as  amended  June  28,  1902 180,000.00 


June  30,  1902,  amount  expended  during  fiscal  year 


180, 875. 17 
420.00 


July  1,  1902,  balance  unexpended 180,455.17 

July  1,  1902,  outstanding  liabilities 228.05 

July  1,  1902,  }>alance available 180,227.12 

Amount  (estimated)  required  for  completion  of  existing  project 1, 534, 600. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1904,  in  addition  to  the  balance  unexpended  July  1,  1902: 

For  works  of  improvement $767, 250. 00 

For  maintenance  of  improvement 5, 000. 00 

772,250.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


A  PPROPRIATIONS. 

Improvhifj  Onmherlafifl  River ^  Tennessee  and  Kentiichjy  {jnieral  rirer^  18S2  to  183S, 

Act  of— 

July  17,  18:^2 $30,000 

June  28,  1834 30,000 

July  7,  1836 20,000 

March  3,  1^37 55,000 

July  7,  1838 20,000 

Total 155,000 


Impromng  Cxvmherland  River  helmr  Nashville ^  Tenn.f  under  old  project  for  open-channe 

worky  from  1871  to  1890, 


Act  of— 

March  3,  1871 $30,000 

JunelO,  1872 20,000 

March  3,  1873 25,000 

March  3,  1875 25,000 

June  18,  1878 45,000 

March  3,  1879 40, 000 

June  14, 1880 20,000 

March  3,  1881 15,000 


Act  of — 

AugU8t5, 1882 $15,000 

July  5,  1884 7,600 

August  5,  1886 12, 500 

August  11,  1888 10,000 

September  19,  1890 40,000 

Total 306,000 


Vnder  new  project  for  locks  and  dams^  from  1892  to  190?, 

Act  of— 

July  13,  1892 $40,000.00 

August  18,  1894 30,000.00 

June3,  1896 80,rt)0.00 

March  3,  1899 100,000.00 

Amended  act  of  June  13,  1902 180,000.00 


Total 430,000.00 

Received  on  account  of  sales 161. 96 


Aggregate 430,161.95 
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COMMERCIAL    STATISTICS. 


Cumberland  River  below  Nashville,  Tenn.,  from  January  1  to  Decnnher  SI,  190 J. 


Tons. 

Logs 16,213 

Lumber 11,868 

Timber 20, 024 

Railroad  ties 146, 447 

Wood 20 

Hoop  poles 1, 000 

Heading 713 

Spokes 8,450 

Staves 1 ,  200 

Shingles 32 

Sand 8,274 

Lime 151 

Cement 159 

Explosives 1, 418 

Crude  materials  for  explosives  1,130 

Fertilizers 1,000 

Bricks 187 

Tobacco 3,000 


Iron 

Peanuts 

Coal 

Salt 

Flour 

Produce  

Hajr 

Grain 

Hogs 

Horses 

Mules 

Cattle 

General  merchandise 

Total  tonnage. 


Tons. 

280 
100 

2,050 
775 
815 

1,200 

3,000 
10, 313 

1,500 

500 

300 

800 

12,638 


255, 557 


Estimated  value |?3, 694, 428 

Passengers  carried 12, 000 


List  of  steamboats  (stem-wheel)  plying  on  the  Cumberland  River  below  NashviUe,  Term., 

ccUendar  year  1901. 


Name. 

Registered  dimensions. 

Net 

Length.    Breadth. 

Depth. 

Fret. 
4.2 
3.8 
5.2 
2.9 
4.6 
3.1 
4.3 
3.4 
3.9 
3.3 
4.9 
4.8 
5 

4.4 
4 

3.9 
3 

2.5 
4.5 
3 
4 

3.4 
4 

4.1 
2.6 

tonnage. 

Jacob  Hcatherington 

Fed. 
128 

Feet. 
24 

192 

Fritz 

120 
149.4 

88.6 
r23.5 

80 

26 

27.3 

18 

24 

15 

153 

T.  H.  DaviH 

240 

J.  F.  Buckham 

67 

G.  M.  Sively 

98 

Key  City 

59 

J.  M.  Bowell 

120.6 

w  Q 

94 

Lyda 

1-20                21.4 

95.8             17.4 

122                22.5 

112.6            23.2 

92 

Dick  Clyde 

76 

Lula  E.  Warren 

78 

L.  H.  Bnhrman 

80 

Inverness 

129 

21 

121 

Russell  Lord 

160 
\2A 
120 
130 
103.6 

70 
100 
129 
120 

80 
165 
160 

58 

30 

22 

26 

26 

20.3 

12 

18.1 

20 

26 

16.6 

29 

30 

10 

186 

140 

Pavonia : 

132 

Ten  Broeck 

148 

Sycamore 

69 

Lora 

44 

Thoe.  Parker 

57 

A.  L.  GoldberfiT 

58 

Victor 

100 

Pensnin 

60 

J.  B.  Richardson 

191 

H.  W.  Buttorflf 

160 

Kuttawa  a 

12 

«  Gasoline. 


ABOVE    NASHVILLE,  TENN. 

The  distance  from  Nashville  to  Cumberland  Ford  (Pineville)  is 
about  497  miles,  and  from  Nashville  to  head  of  Smith  Shoals,  mouth 
of  Rockcastle  River,  is  857  miles.  The  head  of  navigation  is  at  Burn- 
side,  Ky.,  825  miles  above  Nashville,  Tenn.,  with  a  fall  of  223  feet. 

A  general  description  of  the  Upper  Cumberland,  showing  the  char- 
acter of  its  obstructions  and  of  its  navigability  for  steamboate,  is  given 
in  Rejjort  of  the  Chief  of  Engineers,  1896,  page  1909.  A  report  as  to 
worthiness  of  this  improvement  was  submitted  to  the  Chief  of  Engi- 
neers with  letter  dated  June  25,  1902. 
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For  detailed  description  of  Cumberknd  River  above  Nashville  see 
Reports  of  the  Chief  of  Engineers,  1871,  pages  468-486;  1872,  pages 
462-472. 

The  amount  expended  under  the  existing  project  during  the  fiscal 
year  ending  June  30,  1902,  is  $36,760.80,  the  disbursements  being 
classified  as  follows: 

General  improvement: 

I/^cklSo.  1 160.00 

Lock  No.  2 290.33 

Lock  No.  3 328.65 

T^ckNo.4 303.25 

General  expenses 1, 268. 37 

$2,250.60 

Ixjcks  NoK.  5,  6,  and  7: 

I^K'kNo.  5 12,115.65 

r.  S.  8.  (UnnberUxnd 189.80 

12,305.45 

l-KK'ks  and  Dams  Nos.  1,  5,  6,  and  7:  Ixx^k  No.  1 22, 114. 75 

Locks  and  Dams  Nos.  21  and  22:  Amount  reserved  for  expenses,  Office 
Chief  of  Engineers 80.00 

36, 750.  SO 

There  is  a  })alaneo  of  $3,023.46  of  the  appropriation  of  August  18, 
lSt)4,  now  available  for  general  improvement,  which  is  recommended 
to  be  made  availa])le  for  the  lower-river  improvement  except  what 
may  be  needed  for  contingencies. 

During  the  fiscal  year  operations  have  been  (*arried  on  at  Lock  No.  1 
under  contract  for  construction  of  lock  approaches  and  abutment  pro- 
tection with  James  E.  Sloan  &  Co. ,  and  also  at  Lock  No.  5,  by  the 
hired-labor  system. 

The  present  condition  of  the  work  at  the  locks  for  which  the  several 
sites  have  been  selected,  approved,  and  acquired  by  the  United  States 
in  whole  or  in  part,  is  as  follows: 

Loch  ]\\>,  1  {i3,5  lalliis  hehrw  Na^htulle), — Masonry  of  lock  and  abut- 
ment of  dam  completed.  The  river  and  harbor  act  of  March  3,  1899, 
rovidcs  for  the  Cumberland  Kiver  above  Nashville,  Tenn.,  as  fol- 
ows:  *  *  *  ''One  hundred  thousand  dollars, of  which  amount  so 
much  as  may  be  available,  besides  the  amount  required  for  essential 
maintenance,  mav  be  applied  toward  the  completion  of  unfinished  Locks 
and  Dams  One,  K'ive,  oix,  and  Seven,  or  eitner  of  them." 

The  approved  project  for  the  expenditure  of  this  sum  contemplated 
the  completion  of  excavation  of  the  approaches  to  Lock  1,  also  the 
grading  of  banks  and  placing  necessary  bank  protection,  the  work  at 
Lock  1  being  the  most  economical  ana  advantageous  to  the  Govern- 
ment h\  reason  of  the  desirability  that  the  excavation  be  completed 
before  the  dam  at  Harpeth  shoals  is  built. 

The  work  of  cxcavatmg  approaches,  etc.,  contemplated  by  the  above 
project  was  completed  by  the  contractors  on  December  27, 1901.  (See 
pp.  2898  and  2904,  Report  of  the  Chief  of  Engineers,  1900.)  This 
contract  expired  by  limitation  December  31,  1901,  but  under  its  pro- 
visions thirty  days  were  allowed  for  the  removal  of  waste  material, 
etc.,  from  the  site  and  grounds.  High  water  interfered  with  these 
operations,  therefore  the  time  limit  was  waived  for  a  i*easonabIe 
period  to  allow  the  cleaning  up  to  l)e  done,  so  as  to  leave  the  whole  in 
good  order.     At  the  close  of  the  fiscal  year  this  work  had  not  been 
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done,  pending  which  final  payment   is  withheld  from  contractors, 
James  £.  Sloan  &  Co. 

During  the  fiscal  year  the  work  done  under  this  contract  was  as 
follows: 

At  lock  site: 

Earth  excavation  above  lock cubic  yards. .       28 

Earth  excavation  below  lock do 125. 17 

Kock  excavation  above  lock do 664. 50 

Rock  excavation  below  lock do 1, 424. 83 

Concrete do 1,498.10 

Paving do 234.10 

Stone  filling do 118.28 

Terra-cotta  pipe linear  feet. .      108 

Bolt  holes do....        80.90 

Wooden  sills feetB.  M..  1,248 

Removing  old  cofferdam linear  feet. .      357 

At  abutment  site: 

Stone  filling cubic  yards. .      135. 32 

Paving do .90 

Riprap do....      375.74 

The  above  work  cost  $20,962.08. 

There  is  a  balance  of  $19,682.47  remaining  of  the  appropriation  of 
March  3,  1899,  of  which  $8,214.72  is  pledged  for  retained  percentage 
on  above  conti*act,  and  the  balance,  $11,467.75,  is  now  available  for 
work  at  Lock  5  and  maintenance,  according  to  the  approved  project 
for  expenditure  of  appropriation  of  above  act.  This  balance  is  recom- 
mended to  be  made  available  for  the  lower  river  improvement,  except 
what  may  be  needed  for  contingencies. 

Locks  No8.  ^,  3^  and  Jf.  {9  mife^i,  26  miles,  and  ji4,75  miles  afx/ve  JVash- 
ville^  respectively). — Masonry  of  locks  complete;  abutments  of  dams 
not  yet  built.  No  work  in  progi'ess  other  than  watching  engineer 
property  stored  at  locks. 

Jjock  No,  6  {72  miles  above  Nashville), — Work  was  carried  on  during 
the  entirej^ear  by  the  United  States  by  hired  labor,  and  the  purchase 
of  supplies  was  made  under  the  existing  regulations.  The  following 
work  was  done: 

Roof  of  steamer  Oumherland  repaired;  riprap  quarried,  5,560  cubic 
yards;  riprap  delivered  on  bank  back  of  lock  wall,  939.32  cubic  j^ards, 
and  bank  protected  above  and  below  pier  derricks,  565.72  cubic  yards. 
This  bank  protection  consisted  of  ripi-ap,  hand  placed,  266.19  cubic 
yards;  riptap  used  on  bank  under,  water,  203.35  cubic  yards;  heavy 
stone  for  footing  course  under  water,  31.68  cubic  yards,  and  riprap 
used  in  paving  gully,  64.50  cubic  yards. 

During  the  fiscal  year  ending  June  30, 1901,  $12,305.45  were  expended 
on  this  lock  and  contingencies.  There  is  a  balance  of  $21,361.45  remain- 
ing of  the  sundry  civil  act  of  Jul^y  1, 1898,  which  is  available  for  work 
at  LiOck  5,  repair  of  plant  and  maintenance  of  the  same.  I  recommend 
that  the  above  balance  be  made  available  below  Nashville,  except  what 
may  be  needed  for  contingencies. 

During  the  fiscal  year  ^50.17  were  collected  from  the  sureties  on 
the  bona  of  J.  H.  Uonnor  on  account  of  his  failure  to  carry  out  his 
contract  with  the  United  States  dated  January  15, 1895,  for  furnishing 
stone  for  part  construction  of  Lock  5. 

Lock  No,  6  {89,6  rrnles  above  Nashville), — Masonry  of  lock  walls  and 
abutment  of  dam  completed. 

Lock  No.  7  {106.6  miles  above  Nashville), — Masonry  of  lock  walls 
and  abutment  of  dam  completed. 
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Lock  No.  S  {125,25  miles  above  NashvlUe). — Sites  for  the  lock  and 
abutment  have  been  approved.  The  abutment  site  has  been  conveyed 
to  the  United  States.     The  lock  site  has  not  yet  been  acquired. 

D)cks  No8.  9  to  20, — No  surveys  have  been  made  to  aetermine  and 
select  the  sites  for  these  locks. 

Lock  No,  21  {ill  Kentucky^  296.26  miUs  above  Nashville  and  S8.75 
mUe^  helovf  Burnside,  Ky,). — By  act  of  June  3,  1896,  $20,000  were 
made  specifically  applicable  to  Locks  Nos.  21  and  22,  and  the  sites  for 
these  locks  and  abutments  of  dams  have  been  acquired  by  the  United 
States. 

There  is  a  balance  of  $10,875  applicable  to  Locks  21  and  23,  which 
is  recommended  to  be  made  available  below  Nashville,  except  what 
miiy  be  needed  for  contingencies. 

During  the  fiscal  year  the  sum  of  $80  was  reserved  by  the  Chief 
of  Engineers  for  oflSce  expenses  from  the  above  appropriation. 

Lock.  No,  22  (320,25  miles  above  Nashville  and  1^.75  imles  bel<nc  Bum- 
side,,  Ny,), — ^The  sites  for  lock  and  abutment  have  been  acquired  by  the 
United  States. 

Smith  shr>als  section — Locks  Nos.  1  to  6, — ^The  project  provided 
originall}"  for  seven  locks  and  dams  between  Burnside  and  mouth  of 
Rockcastle  River,  Kentucky,  29.7  miles,  but  the  number  was  reduced 
to  six  locks  })y  authority  of  August  12,  1896.  The  reasons  for  the 
modification  are  published  in  Report  of  Chief  of  Engineers,  1896,  page 
1915.  The  sites  for  these  locks  and  abutments  of  dams  have  been 
approved  and  authority  granted  to  obtain  the  lands  by  voluntary  pur- 
chase, if  practicable;  otherwise,  by  condemnation.  No  disbursements 
were  made  on  account  of  Smith  shoals  during  the  fiscal  year. 

The  allotments  for  this  section  are  as  follows: 

By  act  of  September  19,  1890 $50,000.00 

Les.s  amount  made  available  for  expenditure  under  the  approved  project 
for  the  general  improvement  of  the  Cumberland  River  above  Nash- 
ville, Tenn.,  by  authority  of  SiHiretary  of  War,  September  1,  1896 30, 000. 00 

Balance 20,000.00 

Amount  allotted  *'above  Burnside,"  act  of  July  13,  1892 5,000.00 

Amount  allotted  "above  Burnside,"  act  of  August  18,  1894 5,000.00 

Total  available 30,000.00 

Amount  expended  to  June  30,  1901 20,252.94 

Balance  available  July  1,  1901 : '     9,747.06 

The  above  balance  is  recommended  to  be  made  available  for  the 
improvement  below  Nashville,  except  what  may  be  needed  for  con- 
tingencies. 

With  the  completion  of  the  operations  now  in  progress  at  Locks  1 
and  5,  the  work  remaining  to  be  done  in  order  that  the  seven  locks 
(1   to  7,   inclusive)  may   be   made  operative    is    estimated  to  cost 

K  ^ 

this  estimate  15  pt.  .. ,  ^..^^«  ,^^j^^^  .^  ^^^j  — ^^^^ , 

but  these  operations  could  well  be  deferrea  until  the  improvement 
below  Nashville  is  completed,  and  recommendation  is  made  accordingly. 

Channel  work^  or  mmntai7iing  improved  channel. — No  active  opera- 
tions were  carried  on  during  the  fisciil  year  under  this  head,  owing  to 
lack  of  available  funds. 

The  annual  expenditure  for  these  open-channel  operations  is  esti- 
mated at  i^^OOO. 
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A  detailed  statement  of  the  general  method  of  cariyin^  on  the  work 
was  published  in  the  report  of  Assistant  Engineer  J.  S.  Walker.  (See 
Report  of  Chief  of  Engmeers,  1898,  p.  1877.) 

it  is  expected  to  send  a  snagging  party  to  work  over  the  river  as 
soon  as  practicable  after  funds  are  available. 

Coming  now  to  the  consideration  of  the  Question  of  commercial 
statistics  for  the  Upper  Cumberland  River  gatnered  during  the  term 
of  my  incumbency,  1  w  as  also  constrained  to  seek  some  explanation 
for  certain  apparent  inconsistencies  noticed  for  this  section  of  the  river 
in  making  horizontal  comparisons  from  year  to  year,  the  same  con- 
trolling reasons  existing  for  making  this  comparative  study  as  are 
given  m  detail  in  the  repoi*t  for  the  Lower  Cumberland  River  herein- 
before (see  Appendix  B  B  2),  to  which  attention  is  invited. 

In  scanning  the  tables  of  tonnage  for  1898, 1899,  and  1900,  it  appears 
that  the  tonnage  for  1898  and  1899,  with  the  corresponding  values, 
advance  in  the  proper  proportions,  but  when  the  total  tonnage  and 
values  for  1899  and  1900  are  scrutinized  we  are  confronted  by  a  most 
remarkable  set  of  figures,  viz,  a  decrease  in  tonnage  from  1899  to  1900 
of  some  5,500  tons,  but  an  increase  in  total  value  of  nearly  $4,000,000, 
or  about  87  per  cent.  It  is  a  matter  of  utmost  diflBculty,  or  mther  a 
practical  impossibility,  to  detennine  now  whether  there  was  an  under- 
estimation of  value  lor  1899  or  an  overestimation  for  1900,  owing  to 
the  amount  and  character  of  correspondence  that  would  have  to  be 
undertaken  with  the  various  concerns  to  determine  this  fact  and  the 
small  likelihood  of  receiving  satisfactory  explanations  at  this  time. 
By  separating  as  nearly  as  possible  float  from  steamboat  tonnage  the 
incongruity  seems  more  pronounced,  viz,  198,683  tons  in  1899  with 
an  approximate  valuation  of  $3,912,414,  as  against  168,798  tons  in 
1900  with  an  approximate  valuation  of  $7,643,221.  It  will  be  noticed 
that  there  is  a  decrease  in  tonnage  for  1900  of  29,840  tons  and  an 
increase  in  valuation  of  $3,730,807,  or  about  95  per  cent.  Again,  par- 
ties in  sending  reports  give  the  item  of  general  merchandise  a  value 
of  from  about  $70  to  $300  per  ton,  and  small  quantities  have  been 
reported  as  high  as  $500  per  ton.  It  must  be  confessed  that  serious 
doubts  are  entertained  by  me  even  as  to  the  approximate  correctness 
of  these  units  of  valuation.  In  1899  an  item  of  live  stock  was  reported 
to  this  oflSce  as  follows:  "  Seventeen  thousand  five  hundred  head,  valued 
at  $20,640."  This  would  give  each  head  a  valuation  of  about  $1.18,  a 
result  the  accuracy  of  which  is  quite  doubtful.  Without  intending  to 
reflect  in  the  least  degree  on  the  good  faith  of  the  parties  furnishing 
the  oflSce  with  tonnage,  I  am  constrained  to  remart  that  until  some 
method  is  devised  to  have  parties  pay  especial  heed  to  the  prepara- 
tion of  commerce  reports,  serious  doubts  will  always  exist  as  to  their 
correctness.  The  act  of  Congress  approved  February  21, 1891,  being 
an  act  to  "facilitate  the  collection  of  commercial  statistics,"  provides: 

That  owners,  agents,  masters,  and  clerks  of  vessels  arriving  at  or  departing  from 
localities  where  works  of  river  and  harbor  improvement  are  carried  on  shall  furnish, 
on  application  of  the  persons  in  local  charge  of  the  works,  a  comprehensive  state- 
ment of  vessels,  passengers,  freight,  and  tonnage. 

The  law  as  it  stands  does  not  seem  to  reach  the  rafting  on  the  river, 
considerable  of  which  is  done  on  this  section,  there  having  been  floated 
in  1900  some  107,802  tons.  While  efforts  are  always  made  to  get  this 
floatage,  yet  it  is  doubtful  if  complete  returns  are  rendered,  and  it  is 
therefore  suggested  that  if  the  law  also  specifically  applied  to  busi- 
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ness  of  this  character,  the  tonnage  of  logs  would  doubtless  be  consid- 
erably increased. 

In  view  of  these  considerations,  it  may  perhaps  not  be  out  of  place 
to  suggest  that,  inasmuch  as  questions  concerning  appropriations  for 
river  improvements  are  based  largely  on  tonnage  repoiis  furnished 
Congress,  it  necessarily  follows  that  Congress  is  entitled  to  have 
placed  before  it  the  most  accumte  information  obtainable  concerning 
statistics  of  this  character.  In  furtherance  of  this  end,  if  legislation 
(»ould  ])e  secured  requiring  transportation  companies  and  other  proper 
parties  to  furnish  under  oath  the  information  required  by  Congress, 
it  is  contidently  asserted  that  the  element  of  doubt  would  be  to  a  great 
degree  removed,  and  the  rendition  of  more  accurate  information  would 
doubtless  be  the  result. 

In  compliance  with  section  7,  river  and  harbor  act  of  1899,  the  deter- 
mination of  worthiness  involved  too  much  elaboration  for  incorpora- 
tion in  this  report;  therefore  the  study  on  the  subject  was  submitted 
to  the  Chief  of  Engineers  in  a  seijarate  report.  The  conclusions 
reached,  however,  were  as  follows:  The  section  of  river  below  Nash- 
ville on  which  two  locks  are  built  is  twice  as  worthy  of  improvement 
as  the  section  between  Nashville  and  Carthage  on  which  six  locks  are 
built,  and  the  section  between  Nashville  and  Carthage  is  ten  times  as 
worth v  of  improvement  as  the  section  above  Carthage  on  which  no 
work  has  been  done. 

However,  it  is  not  claimed  as  far  as  learned  that  the  outlav  for  canal- 
ization above  Carthage  is  warrantable  except  mainly  for  the  purpose 
of  reaching  coal  fields  alleged  to  be  there.  These  fields  should  be  vast 
to  warrant  an  expenditure  of  $6,000,000  in  transportation  facilities. 
It  is  respectfully  sulunitted,  therefore,  as  a  fair  business  proposition 
that  at  least  the  extent,  depth,  and  quality  of  the  coal  said  to  be  there 
should  be  accurately  determined  b}'^  borings  and  openings  before 
incurring  the  expenditure. 

My  recommendation  therefore  is  that  the  section  below  Nashville 
be  pushed  to  completion  before  everything  else;  that  the  section 
between  Nashville  and  Carthage  be  completed  next;  but  I  am  obUged 
to  regard  the  section  above  Carthage  as  unworthy  of  improvement 
except  through  a  fostering  care  of  the  Government  by  maintenance  of 
existing  open-channel  works. 

Money  statement. 

July  1,  1901,  balance  unexpended $106, 990. 46 

Damagen  recovered  from  failing  contractor's  surety 460. 17 

Amount  appropriated  ])y  river  and  harlx)r  act  approved  June  13,  1902, 

as  amended  June  28,  1902 200, 000. 00 

307, 440.  (i3 
June  30,  1902,  amount  ex j)endeil  during  fiscal  year 36, 750. 80 

July  1,  1902,  balance  unexi>ended 270,689.S:i 

July  1 ,  1 902,  outstanding  liabilities 9, 339. :« 

July  1,  1902,  balance  available 261, 350. 44 


July  1 ,  1902,  amount  covered  by  iincomplete<.l  contract** 8, 214. 72 


Amount  (estimated )  required  for  completion  of  existing  project 6, 605, 000. 00 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  ending  June 
30,  1904,  for  maintenance  of  improvement  in  addition  to-the  Imlance 

unexpended  July  1,  1902 5,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  <»f  June 
4,  1897,  and  of  section  7  of  the  river  and  harl>or  act  of  189<.^. 
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APPROPRIATIONS. 


Improving  Cumberland  River  above  Na^hviUey  Tenn.y  mider  original  projects  for  open- 
channel  workf  from  1876  to  1884- 


Geoifraphical  diviHion. 

Act  of— 

Aug.  14, 1876. 

JnnelS,187S. 

Mar.  3, 1879. 

June  14,1880. 

1.  Nashville  to  Kentucky  line 

S16,000 

10,000 

25,000 

•2,000 

S20.000            SI  Anno 

815.000 

2.  Kentucky  line  to  Smith  shoals 

8,000 

30,000 

2,000 

6,000 
15,000 

10,000 
20,000 

3.  Smith  shoals 

4.  Smith  shoals  to  Falls  of  Cumberland 

** 

Total 

52,000 

60.000              -'^  nnn 

45,000 

Geographical  division. 

Act  of— 

Total. 

Mar.  3, 1881. 

Aug.  2, 1882. 

July  6,1884. 

1.  Nashville  to  Kentucky  line 

$15,000 
15,000 
10,000 

i 

$83,000 

49,000 

115,000 

4,000 

2.  Kentucky  line  to  Smith  shoals 

8.  Smith  shoals 

$15,000 

>>>>>••      J^     B      •     •      •     • 

4.  Smith  shoals  to  Falls  of  Cumberland 

6.  Above  mouth  of  Jellico,  Kentucky 

10,000 

5,000 
30,000 

15,000 

6.  Nashville  to  Smith  shoals 

30,000 
50,000 

7.  Nashville  to  head  of  Smith  shoals 

$50,000 

Total 

60,000 

50,000 

50,000 

• 

346,000 

• 

Improving  Cumberland  River  above  Na^lmlUy  Tenn.,  under  the  present  project  for  a 
syglem  of  locks  and  dams  from  Nashinlley  Tenn. ^  to  head  of  Smith  shoah^  mouth  of 
Rockcastle  River^  Kentnrky. 


Act  of — 

Auj<U8t5,  1886 

August  11, 1888 

September  19,  1890 

July  13,  1892 

August  18, 1894 

June  3, 1896 

June    4,   1897    (sundry 

civil  act) 

July    1,    1898    (sundry 

civil  act) 


$75, 000. 00 
200, 000. 00 
250, 000. 00 
250, 000. 00 
200,  000. 00 
20,  000.  00 

350,000.00 

250, 000. 00 


Act  of — 

March  3,  1899 $100,000.00 

Amended  act  of  June 

13,  1902 200,000.00 


Total 1,895,000.00 

Amount     recovered     from 

failing  contractor 450. 17 


Aggregate 1,895,450.17 


OONTHACT  IN  FORCE,    IMPROVING   CUMBERLAND   RIVER   ABOVE   NASHVILLE,  TENN. 

No.  1. 

Name  and  address  of  contractor:  Jas.  E.  Sloan  &  Co.,  Nashville,  Tenn. 

Purpose:  Construction  of  lock  approaches  and  abutment  protection. 

Date  entered:  September  12,  1899. 

Date  of  approval:  September  29,  1899. 

Date  of  banning  work:  October  9,  1899. 

Date  of  expiration :  December  31 ,  1901 .  (Original  date  of  expiration,  December  31, 
1899,  extended  to  December  31,  1900,  and  again  extended  to  December  31,  1901. 
Time  limit  waived  for  a  reasonable  period  to  allow  cleaning  up  of  lock  site  and 
grounds.) 
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('()MM£UCIAL   STATISTICS. 


Cumberland  River  above  NashviUe,  Tenn.f  frain  January  1  to  December  SI,  1901, 


Tons. 

Loot 126,420 

Cedar  j)osts  and  iM)leH 4,  721 

Lumber 32, 567 

Railroad  tieH 5, 918 

Wood 1,652 

Hoop  poU's 2, 470 

8i¥:)kes 450 

Staves  .1 12, 864 

Handles 3, 656 

Shingles 96 

Sand 24,487 

Lime 162 

Cement 158 

Fertilizers 1,500 

Brii'ks 378 

Tobacco 8,490 

Peanuts 15 

Coal 2,100 


Tons. 

Salt 3,355 

Flour 1,805 

Produce 4,293 

Hay 1,692 

Grain 7,393 

Oil-well  supplier  and  machin- 
ery    43 

Hogs 3,757 

Horses 542 

Mules 300 

Cattle 2,215 

Stone 960 

General  merchandise 17, 752 

Total  tonnage 257, 211 

Estimated  value $7, 064, 775 

Passengers  (arried -18, 773 


lAxt  (tf  steavkhfuU  {ateriMrheel)  plying  on  the  Cumberland  River  above  Nashville,  Tenn., 

(nut  in  Keutuchj^  calendar  year  1901, 


Name. 

Registered  dimcnsioiiB. 

Net  ton- 

Length. 

Breadth. 

Depth. 

nage. 

A.  L.  Goldberg 

Feet, 
129 
160 
160 
117 
70 

102.6 
123.5 
100 
147 
136 
116.5 
160 
160 

FM. 
20 
29 
26.5 
24 
12 
22 
24 
18.1 
27 
21 
17.1 
29.4 
29 

FM. 
3 

8.2 
4.2 
8.6 
2.5 
3 

4.6 
4.5 
3 

4.6 
8.8 
6.4 
3.8 

66 

Henry  Harley , 

162 

John  W.  ThouiaN 

158 

T.L.  Herbert 

80 

Lora 

44 

Kavmond 

46 

G.  M.  Sively 

96 

Thos.  Parker 

57 

Jas.  N.White 

77 

Bumside 

92 

Burkesville 

GO 

R.  Dunbar 

166 

Bob  Dudley 

159 

Albany  « 

Anilerwm  b 

50 
44 
53 

7.6 

8 
9 

1.4 
1.4 
1.6 

12.8 

Ead.sville  b 

2 

E.  Campbell  b 

8 

a  Dimensions  not  reported. 


bGaix>line. 


BBS. 

REMOVING   SUNKEN  VESSELS   OR  CRAFT  OBSTRUCTING  OR  ENDAN- 
GERING NAVIGATION. 

Wreck  of  steamer  W,  K,  Phillips  in  Dover  Island  chuU\  Lower 
Ciuuherlund  River.  -This  wreck  cousists  of  the  bottom  and  a  portion 
of  the  side  planking;  all  the  machinery,  boilers,  and  heavy  iron  have 
been  removed.  It  lies  with  bow  upstream  and  parallel  to  the  bank, 
which  at  this  point  is  a  bluff.  Reported  as  a  dangerous  wreck  bv  one 
J.  G.  Williams,  Cumberland  City.  Tenn.  Report  made  to  Chief  of 
Engineers  by  the  engineer  officer   in  charge,  September  26,  1900; 
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removal  authorized  October  6,  1900,  and  allotment  made  under  the 
provisions  of  the  river  and  harbor  act  of  March  3,  1899. 

An  expenditure  of  $12.50  was  made  from  the  allotment  for  the 
necessary  expenses  of  Assistant  Engineer  J.  S.  Walker,  who  was 
directed  to  make  the  examination.  As  a  measure  of  economy  to  the 
Government,  it  was  thought  best  to  delay  the  removal  of  the  wreck 
until  such  time  as  the  United  States  snag  boat  made  a  trip  over  the 
river  in  regular  course,  it  being  thought  disadvantageous  to  the  Gov- 
ernment to  fit  up  a  snagging  party  especially  for  this  purpose,  and  the 
delay  not  being  deemea  detrimental  to  the  interests  oi  navigation. 
However,  as  no  funds  for  snagging  became  available  in  1901,  the  snag 
boat  was  not  sent  out.  Funds  being  now  appropriated  for  channel 
work,  the  wreck  will  be  removed  as  soon  as  the  snag  boat  reaches  it  in 
due  course. 


APPENDIX    CC. 


IMPROVEMENT  OF  TENNESSEE  RIVER  AND  ITS  TRIBUTARIES. 


REPORT  OF  MAJ.  JOHN  G.  D.  KNIGHT,  CORPS  OF  ENGINEERS,  OFFI- 
CER IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1902, 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Tennessee  River. 

2.  Operating  and  care  of  Muscle  Shoals 

Canal,  Tennessee  River. 

3.  French  Broad  River  and  Little  Pigeon 

River,  Tennessee. 


4.  Clinch  River,  Tennessee  and  Virginia. 

5.  Hiwassee  River,  Tennessee. 

6.  Holston  River,  Virginia  and  Tennes- 


see. 


SURVEY. 


7.  Tennessee  River  from  Scott  Point  to  Lotik  A,  Muscle  Shoals  Canal. 


Engineer  Office,  United  States  Army, 

Chattanooga^  Tenn. ,  July  18^  1902. 

General:  I  have  the  honor  to  transmit  herewith    *    *    *    mj 
annual  report  for  the  works  of  river  and  harbor  improvement  in  mj 
charge  for  the  fiscal  year  ending  June  30,  1902,     *    *    *     . 
Very  respectfully, 

John  G.  D.  Knight, 

Major ^  Corps  of  Engineers. 

Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers^  fJ,  S,  A, 


C  C  I. 


IMPROVEMENT  OF  TENNESSEE  RIVER. 


The  Muscle  Shoals  Canal,  consisting  of  two  sections  whose  com- 
bined length  is  17  miles,  and  terminatmg  263  miles  above  the  mouth 
of  the.  Tennessee  River,  affords  the  only  practicable  route  for  boat 
communication  between  the  upper  and  lower  sections  of  the  river. 

Besides  others,  two  cities,  each  of  about  33,000  inhabitants,  are 
situated  on  the  river:  Chattanooga,  Tenn.,  464:  miles  up  the  river,  and 
Knoxville,  Tenn.,  647  miles.     Extensive  mineral  resources  exist  in  the 
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counties  adjacent  to  the  upper  third  of  the  river,  but  most  of  these  are 
not  directly  on  the  river  banks.  With  the  exception  of  Sheffield  and 
Florence,  Ala.,  all  centers  of  industry  on  the  river  are  situated  above 
the  Muscle  Shoals  Canal.  Through  traffic  by  boats  of  deep  draft  is 
out  of  the  question.  Traffic  by  large  tows  of  boats  and  oarges  of 
light  dmft  tinds  obstructions  at  high  stages  of  the  river  in  the  17 
niilos  of  canal,  with  limiting  depth  of  water  of  5  feet  and  locks  60  by 
300  feet,  and  at  three  bridges  with  draw  spans  of  from  119  to  125  feet 
Considering  the  dimensions,  including  draft,  of  tows  navigating  the 
Ohio  River,  it  is  at  once  manifest  that,  even  during  high  stages  of  the 
Tennessee  River,  competition  on  the  two  rivers  tor  the  delivery  of 
bulk  freight  at  points  below  their  junction  is  not  practicable. 

At  low  water,  besides  the  obstacles  above  specified,  there  exists  the 
great  one  to  be  found  in  the  uncertainty  of  the  occurrence  of  low- water 
stages.  Records  for  twenty-two  vears  show  that  April  is  the  only 
month  during  that  period  in  whic^h  one  year  or  another  the  monthly 
mean  stage  at  Chattanooga  has  not  fallen  below  6  feet.  For  four 
months,  August  to  November,  inclusive,  this  stage  has  been  below  4 
feet;  and  for  nearly  eleven  years  this  stage  during  May,  June,  and 
December  has  been  below  5  feet.  The  fluctuations  at  Chattanooga 
during  the  past  year  are  shown  on  the  accompanying  chart,  and  are 
of  especial  interest  in  connection  with  the  question  of  the  utilization  of 
water  power  developed  by  any  fixed  dam  constinicted  across  the  river 
in  the  vicinity  of  Chattanooga. 

The  conclusion  seems  inevitable  that  through  traffic,  even  by  small 
tows  of  boat^  and  barges,  having  a  maximum  loaded  draft  of  4  feet, 
would  be  made  possible  the  year  round  only  by  a  system  of  locks  and 
dams  from  the  Colbert  Shoals  Canal  to  the  headwaters  of  the  river,  a 
distance  of  393  miles,  excluding  the  Muscle  Shoals  Canal.  The  total 
fall  of  the  river  over  this  section  is  317  feet.  To  overcome  this  by  the 
system  mentioned  would  cost  not  less  than  $10,000,000,  and  very  likely 
more. 

What  measure  of  improvement  is  demanded? 

The  situations  below  and  above  Riverton,  Ala. ,  are  different.  Below 
it  the  transportation  needs  of  the  farmer  and  Imiiberman  are  now 
readily  m(»t  by  boats  running  the  entire  year;  above  Riverton  other 
interests  rule — those  of  the  manufacturer  and  the  merchant.  Of  the 
two,  the  manufacturer  is  the  better  favored  by  railroad  facilities;  for. 
as  a  rule,  largo  concerns  have  side  tracks  by  which  material  is  delivered 
or  removed  direct  without  additional  cost  of  transfer  by  team.  Not 
so  the  merchant,  and  from  him  especially  comes  the  demand  that  the 
river  may  be  so  improved  as  to  regulate  railroad  charges. 

The  steamer  placed  on  the  river  by  the  merchants  of  Chattanooga 
in  Februar3%  1001,  because  of  dissatisfaction  with  railroad  freight 
rates,  resumed  its  trips  between  that  city  and  Paducah  in  November, 
1901,  and  later  extenaed  them  to  Cairo.  This  boat  was  the  only  one 
running  the  entire  distance  between  the  mouth  of  the  river  and  Chat- 
tanooga, 464  miles. 

From  the  freight  reports  rendered  when  passing  Lock  6,  of  the 
Muscle  Shoals  Canal,  this  boat  carried  through  the  canal  1,907  tons  on 
its  8  up  trips,  and  768  tons  on  its  8  down  trips,  a  total  of  2,670  tons 
during^  a  period  of  3.5  months  up  to  the  interruption  of  traffic  by  a 
break  in  tne  canal  at  the  end  of  March,  1902.  Had  this  break  not 
occurred  tlie  total  tonnage  moved  by  this  boat  during  the  season  wookl 
have  been  about  5,000. 


APPENDIX  C  0 — ^REPORT  OF  MAJOR  KNIGHT. 


1711 


The  following  tables  show  why  it  was  put  in  commission: 

Freight  rates  by  bout  and  rail  per  100  pounds. 


To  Chattanooga  f  rom- 


By- 


Class. 


Cairo,  111.,  or  Padacah,  Ky , 


New  York  and  Ecistem  seaport  towns, 
but  via  Padueah,  Ky 


Saving  by  last  route . 


I  Rail  .... 
Boat 
Rail.... 
Rail  and 
boat .. 


First.    Second.  Third. 


80.76 

.:» 

1.14 

1.00 


80.65 
.25 
.98 


90 


14 


08 


80.67 
.21 

.86 

.74 


12 


Fourth. 


80.47 
.18 
.73 

.56 


.17 


Fifth. 


80.40 
.16 
.60 

.47 


.13 


Railroad  freight  rates  per  100  pounds  from  New  York  direct. 


Sixth. 


80.30 
.12 
.49 

.39 


.10 


To— 


Nashville,  Tenn 
Memphis,  Tenn . 


Second. 

Class. 

First. 

Third. 

Fourth. 

Fifth. 

Sixth. 

80.91 
1.00 

80.78 

.85 

80.60 
.66 

80.42 
.46 

80.36 
.38 

80.31 
.32 

From  these  tables  it  is  evident  that  were  railroad  rates  from  New 
York  to  Chattanooga  reduced  to  those  ruling  from  New  York  to  either 
Nashville  or  Memphis,  freight  from  the  East  to  Chattanooga  would  no 
lonjger  be  taken  to  that  place  by  boat  from  Padueah. 

There  would,  however,  remain  the  existing  advantage  of  boat  rates 
over  rail  rates  on  freight  between  Chattanooga  and  Padueah. 

Measures  were  revived  again  this  year  toward  placing  a  second  boat 
in  the  Chattanooga-Paducah  line,  but,  as  before,  failed  of  completion. 

Allowing  for  all  probable  increase  in  this  through  traffic  for  many 
years  to  come,  the  expenditure  of  several  millions  of  dollars  to  enable 
the  traffic  to  be  continued  during  the  entire  3'ear  is  not  justified. 

When  the  Colbert  Shoals  Canal  is  completed,  and  by  small  additional 
work  navigation  the  year  round  is  openeciup  from  Padueah  to  Sheffield, 
it  may  easily  be  determined  whether  the  iron  furnaces  at  the  latter 

{dace  will  avail  themselves  of  the  river  for  the  mov^ement  of  pig  iron. 
f  they  do  not,  it  is  certain  that  furnaces  located  above  the  Muscle 
Shoals  Canal  will  not. 

For  the  present  and  some  years  to  come,  the  improvement  called  for 
is  that  of  dredging,  removal  of  snags  and  reefs,  construction  of  low 
dams,  either  partially  or  wholly  submerged,  and  possibly,  where  the 
channel  is  formed  along  a  bank  of  the  river,  bank  protection. 

The  amount  so  far  allotted  and  appropriated  for  the  Tennessee  River 
and  the  canals  thereon,  including  amount  for  operating  the  latter,  is 
$6,304,672.88.  Of  this  sum,  $720,146.85  was  allotted  for  operating 
and  care  and  repair  of  Muscle  Shoals  Canal  from  the  time  it  was 
opened  to  navigation  in  November,  1890,  to  June  30,  1902. 

Further  details  as  to  the  river  follow  under  subheadings  covering 
the  different  river  sections. 


1.    ABOVE   CHATTANOOGA  (188  MILES). 


The  improvement  resulting  from  this  work  has  not  always  been  quite 
permanent.     It  is  the  tendency  of  such  work  to  form  a  bar  at  the  lower 
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end  of  the  chute  where  the  water  expands  and  the  velocity  of  the  cur- 
rent diminishes,  and  finally,  as  the  bar  increases,  to  transfer  the.  diffi- 
culties downstream. 

The  funds  on  hand  at  the  beginning  of  the  fiscal  year  were  not 
suflScicnt  to  permit  active  opemtions,  and  were  expended  in  the  care 
of  plant.  The  fleet  belonging  to  the  Tennessee  River  above  Chatta- 
nooga, and  its  tributaries,  consist  of  1  steamboat,  1  dipper  dredge,  1 
naphtha  launch,  2  steam  derrick  boats,  3  quarter  boats,  and  4  stone 
barges. 

Money  stateirient, 

July  1,  1901,  Ijalance  unexpended $61.13  . 

Amount  appropriated  by  river  and  harbor  act  approved  June  13, 1902  . .     50, 000. 00 

50, 051. 13 
Junt^  .SO,  1902,  amount  expended  during  fiscal  year 21, 11 


July  1,  1902,  balance  unexpendwi 50, 030.02 

July  I,  1902,  outstanding  liabilities 30. 02 

July  1,  1902,  balance  available 50,000.00 


Amount  (estimated)  required  for  completion  of  existing  project 505, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1904,  in  addition  to  the  balance  unexpended  July  1,  1902: 

For  works  of  improvement $20, 000. 00 

For  maintenance  of  improvement 5, 000. 00 

25,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  Jane 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act'of  1899. 

Nineteen  appropriations  have  been  made  by  Congress  for  this  work, 
aggregating  the  sum  of  $441,000. 

Act  of —  Act  of — 

April  10,  1869 $35,000  July  5,  1884 $3,000 


June  10,  1872 25, 000 

March  3,  1873 25, 000 

June  23,  1874 25, 000 

Marcrh  3,  1875 40, 000 

August  14,  187(i 15, 000 

June  18,  1878 15, 000 

March  3,  1879 11, 500 

June  14,  1880 10, 000 

Mar(!h  3,  1881 7, 000 

August  2,  1882 7, 000 


Augusts,  1886 7,500 

August  11,  1888 15,000 

September  19,  1890 30,000 

July  13,  1892 25,000 

August  18,  1894 60,000 

June3,  1896 15,000 

March3,  1899 30,000 

June  13,  1902 60,000 

Total 441,000 


2.    CHATTANOOGA,  TENN.,  TO   RIVERTON,  ALA.  (237.3  IfUiES). 
(CHATTANOOGA,  TENN.,  TO  DECATUR,  ALA.  (1&9.7  MILES). 


The  mountain  section  i.s  deemed  safely  navigable  for  craft  drawing 
3  feet  when  the  Chattanooga  ^uge  reads  3  feet  or  more.  The  follow- 
ing tabic  shows  that  this  section  was  practically  closed  to  such  craft 
during  but  one  month,  November,  1901: 
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July 

August 

September. 
October — 
November . 
December  . 


January . 
February 
March . . . 
April.... 


Ap 

May. 
June. 


Chattanooga  gauge  readings. 


Month. 


1901. 


1902. 


Nil 

mhvT  of  dfi 

Lc88  than 

3  feet  or 

3  feet. 

more. 

5 

1 
26 

6 

25 

0 

30 

6 

25 

30 

0 

6 

25 

0 

31 

0 

28 

0 

31 

0 

30 

0 

31 

0 

30 

more. 


16 
21 
30 
13 
0 
20 

31 
28 
31 
30 
31 
9 


During  November,  1901,  the  (Chattanooga  gauge  varied  from  2.1  to 
2.6  feet;  but  light-draft  boats  were  run  during  the  month  between 
Chattanooga  and  Decatur  without  experiencing  any  practicable  trou- 
ble. Tumbling  Shoals,  10  miles  below  Chattanooga,  was  reported  as 
the  worst  place,  on  account  of,  not  insufficient  water,  but  edaies. 

DECATUR,    ALA.,    TO   FLORENCE,    ALA.    (47.8  MILES). 


* 


* 


* 


* 


The  Big  Muscle  Shoals  and  Elk  Kiver  canals  constructed  in  this 
section  have  by  no  means  made  its  navigation  possible  at  all  stages  of 
the  river.  Critical  points  exist  not  more  than  0  miles  above  the  Elk 
River  Division,  between  the  two  divisions,  and  about  4  miles  below 
the  Muscle  Shoals  Division. 

A  mile  and  a  half  above  the  Florence  railroad  bridge,  Sweetwater 
Creek  enters  the  river  from  the  right  bank.  After  heavy  rains  its 
waters  bring  down  and  deposit  in  the  river  channel  large  masses  of 
gravel.  In  consequence,  annual  dredging  in  this  locality  will  generally 
be  needed. 

•  The  dry  dock,  sawmill,  machine  shop,  etc.,  located  at  Lock  6  of  the 
the  Muscle  Shoals  Canal,  were  used  for  the  repair  of  United  States 
dredge,  snag  barge,  and  dump  scows. 

FLORENCE,  ALA.,  TO   FOOT   OF   BEE   TREE   SHOALS  (29.8   MILES) 

Bee  Tree  and  Colbert  shoals,  beginning  about  22  miles  below  Flor- 
ence, form  the  principal  o])struction  to  navigation  during  low  water. 

These  shoals,  which  may  be  considered  as  forming  one  continuous 
obstacle,  are  8  miles  in  length,  with  a  total  fall  of  25  feet  at  low  water, 
at  which  stage  the  available  depth  is  about  1.5  feet. 

l<our  islands  divide  the  river  through  the  shoals  longitudinally,  and 
the  work  heretofore  carried  on  for  the  improvement  of  navigation  con- 
sisted in  building  riprap  dams  which,  in  connection  with  tne  islands, 
confined  the  water  to  the  chute  along  the  north  bank.  Increased  depth 
was  obtained  by  channel  excavation.  This  method  does  not  give  results 
adequate  to  the  present  needs  of  commerce. 

The  navigation  of  these  shoals  by  boats  di-awing  3  feet  is  deemed 
practicable  when  the  Riverton  gauge  reads  5  feet  or  more. 

The  following  table  shows  that  they  were  practically  closed  to  such 
boats  during  the  months  of  July,  October,  and  November,  1901,  and 
May  and  June,  1902: 
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Rivertan  gauge  readings. 


Month. 


1901. 

July 

Auguiit 

September 

October 

N  oyember 

December , 

1902. 

January 

Febniary 

March 

April 

May 

June 


Number  of  da 

LesBthan 

6  feet  or 

5  feet. 

more. 

29 

2 

10 

21 

9 

21 

81 

0 

80 

0 

U 

17 

2 

29 

0 

28 

0 

81 

2 

28 

?6 

6 

80 

0 

6  feet  or 
more. 


1 

21 

19 

0 

0 

17 


26 
26 
31 
24 
5 
0 


The  work  at  the  lock  during  the  past  year  consisted  in  caring  for 

?lant  and  keeping  the  structures  already  built  in  good  condition. 
he  slopes  of  the  embankments  were  repaired  whenever  damaged 
by  rains  or  floods;  grass  and  weeds  were  kept  cut  and  new  grass  set 
where  needed. 

Money  stcUem^mt. 

July  1,  1901,  balance  unexpended $19, 075. 28 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13, 1902.      200, 000. 00 


June  30,  1902,  amount  expended  during  fiscal  year 


219, 075. 28 
7, 530. 81 


July  1,  1902,  balance  unexpended 211,544.47 

July  1,  1902,  outstanding  liabilities 6,906.37 

July  1,  1902,  balance  available 204,638.10 

Amount  (estimated)  required  for  completion  of  existing  project 4, 927, 939. 81 

Amount  that  can  be  profitably  expanded  in  fiscal  year  ending  June 
30,  1904,  in  addition  to  the  hwilance  unexpended  July  1,  1902: 

For  works  of  improvement $400, 000. 00 

For  maintenance  of  improvement 6, 000. 00 

406,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  ana  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 


March  2,  1827  . . 
August  30,  1852 
June  9,  1860  . . . 
June  12,  1860  . . 
July  25,  1868... 
April  10,  1869 . . 


$200.00 

50,000.00 

1,350.00 

1,406.94 

85,000.00 

5, 095. 00 

80,000.00 

50,000.00 


July  11,1870 
June  10,  1872 

March3,  1873 100,000.00 

June  23, 1874 100,000.00 

March3,  1875 360,000.00 

August  14,  1876 255,000.00 

June  18,  1878 300,000.00 

March  3,  1879 210,000.00 

June  14, 1880..... 300,000.00 

March3,  1881 250,000.00 


August  2,  1882 

August  7,  1882 

July  5, 1884 

August  5,  1886 

August  11,  1888 

September  19,  1890 

March    17,  1891    (transfer 

settlement 

July  13, 1892 

August  18,  1894« 

June  3,  1896 

March  3,  1899 

June  13, 1902 


$250,000.00 
3, 970. 13 
350,000.00 
262, 500. 00 
250,000.00 
450,000.00 

3.91 
475, 000. 00 
275, 000. 00 
50,000.00 
135,000.00 
200,000.00 


Total 4,849,526.08 


a  Erroneously  reported  last  year  as  $310,000. 
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3.    TENNESSEE   RIVER  BELOW   RTVERTON,    ALA.    (226    MILES). 


The  dredge  Kentuchy^  which  has  been  built  for  service  in  this  section 
of  the  river,  was  in  use  from  the  beginning  of  the  fiscal  year  until 
December  6,  1901,  when  work  was  discontinued  in  consequence  of 
exhaustion  of  funds.  During  this  period  material  (gravel)  was 
removed  from  the  channel,  as  follows: 


Cubic  yards. 

Diamond  Island 19, 500 

Wolf  Island 37,800 

Double  Island 3, 700 

Rockportbar 16,100 

Head  of  Sandy  Island 2,600 


Cubic  yards. 

Newburg  Landing 450 

Big  Chain  bar 53,245 

Head  of  Tennessee  Island 52, 300 


Total 185,695 


About  20,000  cubic  yards  of  this  gravel  was  cemented  and  difficult 
to  remove. 

The  cost  of  this  dredging  was  9.7  cents  per  cubic  3'ard  for  gravel; 
21.4  cents  per  cubic  yard  for  cemented  gravel,  and  56.6  cents  per 
cubic  yard  for  rock. 

Additional  details,  and  approximate  amount  of  dredging  remaining 
to  be  done,  are  given  in  the  reports  of  February  7  and  March  4, 1902, 
of  Mr.  J.  E.  Hall,  which  are  transmitted  herewith. 

LIVINGSTON   POINT,  KENTUCKY. 


Money  statement, 

July  1,  1901,  balance  unexpended $17, 748. 02 

Amount  appropriated  by  nver  and  harbor  act  approved  July  13,  1902. . .     19, 000. 00 

36,  748. 02 
June  30,  1902,  amount  expended  during  fiscal  year 17, 748. 02 

July  1,  1901,  balance  unexpended 19,000.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jime  30, 
1904,  in  addition  to  the  balance  unexpended  July  1,  1902: 

For  works  of  improvement $15, 000. 00 

For  maintenance  of  improvement 4, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1897. 


19, 000. 00 


APPKOPRIAT10N8. 


[For  Tennessee  River  below  Riverton,  Ala.] 


September  19,  1890 $26,000 

July  13,  1892 25,000 

August  18,  1894  « 125,000 

March3, 1899 100,000 

o  Erroneously  reported  last  year  at  $90,000 


June  13,  1902 $19,000 


Total 294,000 
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COMMERCIAL   STATISTICS. 

Teniiensee  River  aho re  Chattanooga,  Tenn.  {188  milej). 


Articles. 


Brick 

Coal 

Cotton  Heed 

Fertilizer 

Flour 

General  merchandise 

Grain 

Hay 

Iron  ore 

Live  stock 

Logs  and  wood 


Year  ending  Dec. 
31,  1901. 


Tons. 


Estimated 
value. 


128 

6.450 

34 

313 

1,720 

6,478 

11,336 

5,422 

50,000 

229 

67,969 


S558 

12,900 

600 

6,260 

77,378 

705,148 

303,092 

83,368 

62,600 

15,988 

537,967 


Articles. 


Lumber 

Marble 

I*roduce 

Railroad  ties. 

Sand 

Shingles 

Stone 

Tan  bark 


Year  endingr  Dec. 
31,  1901. 


Tonn. 


7,566 

60,325 

1,251 

300 

81,000 

6 

3,570 

520 


Total. 


Estimated 
value. 


§94,  «0 
503,250 
130,727 

eoo 

56,700 
1,7» 
8,490 
3,300 


2,604,911 


Floated  down  in  rafts tons. .  67,089 

Number  of  passengers  transported  (1901) 6, 

Details  of  th(3  traffic  for  1901  are  nhown  in  tlie  following  table: 


Miles. 


Passeii' 
gers. 


Timber  and  lumber  raft<?d: 

From  headwaters  of  Clinch,  Powell,  and  Holston  rivers  to  Chatta- 
nooga   

Out  of  Clinch  River  to  Chattanooga 

From  Knoxville  to  L<nidon 

Out  of  Holston  River  to  Knoxville 

Miscellaneous 

By  lx)at: 

Lenoir  City  and  Chattivnooga 

Loudon  and  Chattanooga 

Kingston  to  Dayton 

Out  of  French  Broad  River  to  below  Knoxville 

Out  of  French  Broad  River  to  Knoxville 

Walker  Island  to  Chattanooga 

Miscellaneous 


183 
103.5 
56.5 
4.5 


Totals 


137 

127 
64 
6.5 
5.5 
5 


800 
1,783 


1,500 
1,600 


1,305 


6,988 


Tom. 


52,SS8 
8,000 
2.7M 
2,879 
1,168 

28,  e» 
47.4M 
60,000 
74,909 
11,7S1 
18,000 
l.( 


294,007 


Of  the  17  8teaml)oats  reported  in  the  la.»«t  annual  report  as  plying  on  theTenneflsee 
River  al)ove  Chattanooga,  Tenn.,  the  City  of  Charleston,  Dixie,  Key  City,  Ocoee  No.  f, 
Oiwya,  and  Telephone  were  not  in  this  Hervi(»e  during  the  year,  and  two  being  small 
tugs  in  local  towing  service,  are  dropi)ed;  and  the  number  of  barges  was  redaced  from 
72  to  48. 

No  additional  boats  were  put  on. 

The  total  number  of  craft  operating  in  this  section  of  the  river  during  the  year 
ending  December  31,  1901,  was  9  steam l)oats,  of  a  total  of  660  tons  burden,  net,  and 
48  barges,  of  a  total  capacity  of  3,239  tons. 

(^f  the.se  steamboats,  3  are  also  reported  as  plying  on  the  French  Broad  River,  4  on 
the  Clinch,  and  1,  also,  on  both. 

List  of  boats  and  barges  navigating  Tennessee  River  above  Chattanooga,  Tenn. 


Names  of  steam- 
boats. 


Charles  H.  Bacon. 

Clinch 

(Jrady 

Isabella  King 

Oliver  King 

Flora  Swann 

Joe  Wheeler 

W.  T.  Gallaher... 
Bill  Tate 


Tonnage. 


Barges. 
Barge  . 


Total 


22 
24 

137 
89 
42 
57 

192 
27 
70 


660 


Barges. 

Number. 

Tonnage. 

4 

80 

2 

150 

8 

1,400 

6 

600 

6 

150 

11 

308 

1 

100 

2 

125 

2 

150 

2 

36 

3 

120 

1 

20 

48 

8,239 

Between  what  iM)ints. 


Kingston  and  Louisyille,  Tenn 

Lenoir  City,  Kingston,  and  Chattanooga 

Kingston  and  Dayton 

Louisville  and  Riverdale 

do 

Knoxville  and  Leadvale 

Loudon.  Kingston,  and  Chattanooga 

KnoxYille  and  Chattanooga 

Knoxville  and  Kingston 

Knoxville  and  Leadvale 

Seven  Island  Shoals  and  Knoxville 

Chattanooga.  Tenn.,  and  Walkers  Island 
Marble  quarries  and  Knoxville 


Miles. 


56 
1S7 
64 
441 
441 
74 
127 
18S 
79 
74 
18 
b 
6ft 
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Teniunee  River,  between  Oiattanooga,  Tean.,  and  Florence,  Ala. 


Year  Ending  Dec.  SI, 

Articles. 

Year  eniling  Dec.  31. 

Ton-. 

EBllmaled 

-.  l-ar 

1;.U 

6,M0 
a!  236 

Ktes 

3,107 

•7.079 

282;  ij5 
2,609.105 

J,  no 

57  m       vm  W2 

I'.m         K 

atone -- 

S 

Niimbtr  o(  pawengen'  transported  (1901),  1M.6I1. 

Of  the  traffic  for  1901,  25,389  tons  were  moved  by  raft;  10,000  by  flatboat;  and 
7,921  pBaseiigers  and  38,175  tone  of  freight  by  railroad  transfer  boats  between  Ilobbe 
Island  and  Gunl«reville,  a  distance  of  22  miles.  Of  ilie  (einaining  55,000  tons,  3,557 
were  carried  by  the  through  boat  running  between  tihattanooga  and  Paduvah. 

Details  of  the  traffic  for  1901  are  shown  in  the  following  table : 


M,,.. 

^" 

Tons. 

46 

Wi 
54 
103 

l.Wi 

3,667 

.8.6.5 

28,477 

G,«78 

86 

■fiOO 

^^^S 

600 

■"" 

129,160 

Of  the  22  steamboaUi  reported  in  the  last  annual  report  as  plying  on  the  Tennes- 
see River  between  Chattanooga,  Tenn.,  and  Florence,  Ala.,  9,  having  a  total  of 
806  Ions,  were  not  in  this  service  during  the  year,  and  the  iiuiiiber  of  barges  was 
reduced  from  91  to  44.  One  aiiilitioniil  lioat  was  put  on,  the  Oagronade,  of  74  tons 
burden,  but  was  withdrawn  in  May,  1901,  for  the  lliwaseee  River  trade. 

The  total  number  of  craft  <i])erating  in  this  section  of  the  river  during  the  year 
ending  December  31,  1901,  was  14  steamboats,  of  a  total  of  1,256  tons  burden,  net, 
and  44  barges,  of  a  total  cai>acity  of  7,845  tons,  as  shown  on  list  below. 

The  steamboats,  Aealmi,  Iteivle  Smith,  and  LticUt  Bordeii  are  also  reported  as  plying 
on  the  Twinessee  River  between  Florence,  Ala.,  and  Paducab,  Ky. 
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Liitt  o/JkhUs  and  barges  navigaiing  the  Tennessee  River  between  ChaUanoagOf   Tenn.,  and 

Florence^  Ala.y  during  the  year  1901. 


Namefl. 

Tonna^re. 

BargC8. 

Between  what  pointB. 

Mile& 

Number. 

Tonna^re. 

Avalon 

S05 

160 

48 

134 

93 

84 

80 

67 

89 

74 

68 

50 

9 

45 

Chattanooga  and  Paducah 

464 

B.  V.  Young 

18 
6 
2 
1 
2 
4 
2 
1 
2 

4,060 

1,350 

200 

VChnt'f'jirirtrkfflra  an<1  T.iw>1r  1 

187 

DcH'aturNo.  1 

N.  B.  Forrest 

1  tf^«.         ..                                                      s     «                   «^          w 

Sam  Davis 

jQQ   ^oaiianooga  ana  LAmos  rerry 

183^4 

City  of  Charle«ton 

500 
400 
S20 
100 

Shellmound  and  Gnntersville 

67.  S 

Glatdys 

Guntersville  and  Florence 

101.S 

HattieMcDaniels'i.... 
II  iintsvillc  n 

JGunterBville  and  Hobbs  lalaml 

2L4 

(TaNCoimde 

^^  [Decatur  and  Florence 

48ul 

Luke  Pryor,  Jr 

Bessie  Smith 

i' 

70     Decatur.  Ala.,  and  Hambursr.  Tenn   . . 

lOS 

Mattie 

Ferry  at  Decatur,  Ala ."'. 

.8 

Luei  le  Bonlen 

2 

i-io 

Lamm  Ferry  and  Riverton 

5L6 

Barsrcs 

3               465 

Bridgeport,  Ala.,  and  Raccoon  Creek . 

Bridgeport,  Ala.,  and  Island  Creek 

Chattanooga  and  South  Pittsburg 

38 

4 

46 

Total 

1.266 

44 

7,845 

a  Oporate<l  by  railroad  company. 


Tennessee  River ^  between  Florence,  Ala.,  and  Paducah,  Ky. 


Artioles, 


Coal 

Cotton 

CottonseiHl 

Fertilizer 

Flour 

Gcneml  merehainlist 

Grain 

Hoop  poles 

Iron,  pig 

LivesUwk 

LoRS 


Year  ending  Dee.  31, 
1901.  • 


Tons. 

Estimated 
value. 

35,160 

S70,320 

1,738 

312,796 

239 

4,344 

8,970 

179,401) 

3,530 

158,850 

22,?24 

2,409,082 

9,766 

585,213 

6,683 

53,464 

570 

10,260 

2,856 

199,920 

45.178 

361,420 

Articles. 


Year  ending  Dec.  81, 
1901. 


Lumber 

Peanuts 

Railroad  ties 
Staves,  etc . . 

Stone 

Tan  bark  . . . 

Tobacco 

Wood 

Total.. 


13,408 

6,759 

483,202 

12.677 

106 

904 

86 

4.552 


Estimated 
valne. 


1167.688 

691,  OW 

966.408 

116,697 

1,000 

8.180 

20,640 

6,828 


6.322,450 


Of  this,  39,9Hl  tons  were  moved  in  rafts. 
Number  of  passengers  transported  (1901),  20,773. 

Tlie  following  talkie  gives  the  details  for  the  year  1901 ; 


Chat  taut  K)Ka  to  Padueah 

Decatur.  Ala.,  and  IlambuTg,  Tenn, 

I^nibM  Ferry  and  RiverUm,  Ala 

Florence  and  Paducah 

Riverton  and  Paducah 

Savannah  and  Paducah 

CeiTo  ( iordo  and  Paducah 

\Vi lis  Point  and  Paducah 

Clifton  and  Paducah 

Ferry ville  and  Paducah 

Bobo*  landing  and  Paducah 

Altona  and  Paducah 

Miscellaneous 


464 
103 

55 
287 
226 
189 
177 
176 
158 
181 
159 

14 


Paasen- 
gers. 


874 
500 
500 


16,876 


1,714 


300 
10 


Total 1 20,773 


Tons. 


8,657 

MO 

8.682 

296,737 

207,753 

20,095 

10.900 

2.671 

33.211 

6.673 

i;tw 

39.0*% 
33.039 

tV58.102 


Of  the  49  Bteafnl)oat8  reported  in  last  annual  report  as  plying  on  this  s«Hrtion  of 
the  river,  19,  of  a  total  of  3,829  tons,  were  not  in  this  service  during  the  year,  but  the 
number  of  bai^ges  was  increased  from  223  to  298. 
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Six  additional  boats  v 

irere  put 

Length. 

on  as  f 
Width. 

ollows: 

Names  of  steamboats. 

Depth. 

Net 
ton- 
nage. 

Height 
of  pilot 
house. 

Height 
of  smoke- 
stacks. 

Num- 
ber of 
barges. 

Capacity. 

of 

barges. 

Charleston 

Feet. 
122 
109.9 
129 

60 
130 

85 

25 

19.4 

21 

13 

26 

18.8 

Feet. 
4 
3 

4.8 
2 

3.9 
3 

94 

55 
121 

14 
148 

47 

Feet. 
28 

Feet. 
38 

Terns. 

I.N.  Hook 

8 
2 

1 
7 
5 

1,600 

Inverness 

29 

39 

450 

T  o  K 

40 

Ten  Broeck 

30 

48 

2,350 

Wilford 

1,000 

The  total  number  of  craft  operating  in  this  section  of  the  river  during  the  year 
ending  December  31,  1901,  was  37  steiamboats,  of  a  total  of  5,344  tons  bmxlen,  net, 
and  298  barges,  of  a  total  capacity  of  102,205  tons,  as  shown  on  list  below.  Three 
steamboats,  the  Avcdonf  Bessie  Smithy  and  Ladle  Borden,  a  total  of  400  tons  burden, 
and  3  barges,  total  capacity  210  tons,  are  also  reported  as  plying  on  the  Tennessee 
River  between  Chattanooga  and  Florence,  Ala. 

List  of  boats  and  barges  navigating  the  Tennessee  River  between  Florence^  Ala.,  and 

Paducahy  Ky.,  during  the  year  1901. 


1 


Names. 


Tonnage. 


Avalon 

Bessie  Smith 

Lucile  Borden 

Inverness 

Ten  Broeck 

J.  M.  Bowelle 

Lyda 

Pavonia 

R.  A.  Speed 

Russell  Lord 

Clyde 

City  of  Sheffield 

City  of  Padueah 

City  of  Clifton 

City  of  MemphiN 

Fritts 

Jacob  Heatherington. . 

Josie.. 

Penguin 

Tennessee 

Victor 

Will  J.  Cummins 

J.  M.  Richtman 

T.H.Davis 

Dick  Clyde 

LN.Hook 

Wilford 

WoodrufT 

Thomas  Parker 

Charleston 

L.  H.  Buhrman 

Lula  E.  Warren 

Emma  Cooper 

Wabash 

LO.K 

J.B.A 

Mary  N. 
Barge... 


•  V 


305 

50 

45 

121 

148 

94 

92 

132 

140 

186 

335 

329 

318 

266 

322 

153 

192 

233 

60 

248 

138 

177 

132 

240 

76 

55 

47 

40 

57 

94 

80 

78 

79 

182 

14 

51 

36 


Total 


5,344 


Barges. 

Number. 

Tonnage. 

1 

70 

2 

140 

2 

450 

7 

2,350 

8 

1,600 

9 

3,260 

15 

14,625 

8 

1,800 

20 

19,500 

io' 

""s.'ooo" 

15 

7,500 

3 

2,400 

10 

3,250 

8 

2,600 

8 

800 

15 

9,000 

5 

4,050 

8 

1.600 

5 

1,000 

5 

1,700 

5 

2,106 

16 

8,000 

6 

1,000 

3 

1,400 

2 

900 

1 

40 

50 

3,000 

50 

3,000 

1 

75 

298 

102,206 

Between  what  points. 


Chattanooga  and  Padueah 

Decatur,  Ala.,  and  Hamburg,  Tenn 
Lambs  Ferry  and  Riverton 


Florence  and  Padueah 


Waterloo  and  Padueah. 


^Riverton,  Ala.,  and  Padueah 

North  Carolina  Landing  and  Padueah. 

VSavannah,  Tenn.,  and  Padueah 


Shiloh  and  Padueah 

Cerro  Gordo,  Tenn.,  and  Padueah. . . 

Clifton  and  Padueah 

Bobs  Landing  and  Padueah 

Cedar  Creek  I^andine;  and  Padueah. 
Danville,  Tenn.,  and  Padueah,  Ky  . 

Altona,  Ky.,  and  Padueah 

Gllbertsville  and  Padueah 


Miles. 


464 
108 
54.6 


266.9 


226.5 


226.5 
205.5 

189.6 

198 
177.8 

158 

160.6 

14L3 

78.3 

13.9 

2L9 


None  operated  by  railroad  companies. 


reports  of  mr.  j.  k.  hall,  inspector  op  dredging. 

Engineer  Office,  United  States  Army, 

Chattanooga,  Tenn.,  February  7,  190^. 

Major:  I  have  the  honor  to  submit  the  following  report  of  operations  of  United 
States  dredging  plant  on  the  Tennessee  River,  below  Riverton,  Ala.,  during  the  sea- 
son of  1901: 

The  plant  consisted  of  the  dredge  Kentucky ,  a  4-yard  dipper  dredge,  built  by  the 
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Biicynis  (>)mpany  in  1899-1900;  3  dump  scows,  each  having  a  capacity  of  100  yards; 
1  fuel  barge,  1  towing  barge  for  handling  dredge,  1  quarter  l)oat  for  office  purposes 
aud  subsistence  stores,  and  the  U.  S.  steamer  Ixxfkout^  serving  as  dredge  tender  aiid 
towboat. 

After  the  close  of  the  season's  work  in  1900  the  dredge  was  docked  and  repaired  at 
Paducah,  Ky.,  and  the  lyookoutj  with  the  remainder  ot  the  plant,  was  sent  to  Muscle 
Shoals  Canal  for  repairs. 

The  plan  of  ^operations  for  the  season  of  1901  was  to  begin  at  Paducah  and  tab 
the  obstructions  in  their  sequence  up  the  river,  but  if  prevented  by  l)ack water  from 
the  Ohio,  to  move  the  plant  to  the  upper  end  of  the  work  and  proceed  downstream. 
removing  only  the  most  serious  obstruc^tions  on  the  way  down,  in  order  to  reach  B^ 
Chain  Bar  and  Tennessee  Island  bar  during  low- water  season,  which  were  then  con- 
sidered the  most  serious  impediments  to  navigation  below  Big  Bend  shoals. 

The  fj(K)kouty  with  that  part  of  the  plant  reimired  at  Muscle  Shoals  Canal,  reached 
Paducah  on  June  22.  The  dredge  and  boat  were  then  provided  wnth  a  double  crew 
and  a  supply  of  coal  and  sul)fiistence  stores,  and  on  June  25  the  Lookout  left  Paducth 
for  the  upper  end  of  the  work  with  the  entire  plant  in  tow,  a  large  rise  in  the  Ohio 
having  compelled  the  adoption  of  the  alternative  part  of  the  plan.  The  plant  reached 
Diamond  Island,  the  first  obstruction  below  Big  Bend  shoals,  on  July  1.  The  dredge 
l)egan  the  season's  work  here  with  a  double  crew,  working  sixteen  hours  per  day, 
until  Noveml)er  15,  when  the  force  was  reduced  to  a  single  crew,  and  the  work  con- 
tinued until  Deceml)er  6,  when  orders  were  received  to  discontinue  work  and  proceed 
at  once  with  plant  to  Muwle  Shoals  Canal,  where  it  could  be  taken  care  of  through 
the  winter  at  a  mininumi  expense. 

Thefollowing  j)laces  were  improved  <luring  the  season  of  1901,  viz,  Diamond  Island 
Bar,  Wolf  Island  chute,  Double  Island  Bar,  Rockport  Bar  (or  Duck  River  Island 
liar) ,  Big  Chain  Bar,  Tennessee  Island  Bar,  Big  Cham,  Blood  River  Island,  and  Sandy 
Island.    The  last  three  im])rovements  were  made  after  the  forc^  was  reduced. 

DIAMOND    ISLAND  (30   MILES    BEI/OW    RIVERTON). 

This  was  the  first  serious  obstniction  below  Big  Bend  shoals,  and  consisted  of  a 
shallow  gravel  bar  just  above  head  of  island  and  opposite,  (lovemment  light  on  left 
shore,  and  the  wrecks  of  steamer  Uapvhin  and  annnunition  barge,  the  location  of 
which,  as  well  as  that  of  the  improvtHi  channel,  are  shown  on  accomi)anying  sketch'' 
(No.  1 ).  The  dnuige  began  work  here  on  July  2  and  completed  trie  improvement 
on  July  12.  The  stage  of  water  at  the  time  of  work  rangecf  between  10  and  6  feet 
above  extreme  low  water. 

The  material  dredgtMl  was  a  coarse  gravel  underlaid  in  some  places  with  a  stratam 
of  blue  clay.  Five  cutfl  were  mailethroujijh  this  Imr,  opening  a  channel  176  feet  wide 
and  5  feet  deep  at  extreme  low  water. 

hlccnvation  made  July  2  to  12. 

Coarse  gravel cubic  yards. .  19, 500 

Wrecks  remove<l,  steamer  Rapidm^  and  annnunition  l)arge number. .  2 

WOLF    ISLAND   CUUTK  (cRLTMP's    LANDING ),  33    MILES    HRU)W    RIVERTON. 

The  river  at  this  place  is  divide<l  by  Wolf  Island  into  two  chutes  of  almost  equal 
size.  The  right  chute  is  obstructed  liy  a  large  gravel  bar,  rendering  the  entrance 
thereto  very  tortuous  and  exceedingly  difficult  for  boats  with  tows.  For  this  reason 
the  left  chute,  which  has  it^  entrance  straight  with  the  current,  is  useil  as  the  chan- 
nel and  was  tlie  one  imi)roved. 

This  was  effected  by  the  removal  of  the  following  obstnictions:  Gravel  bar  above 
Cnimps  Landing,  gravel  bar  one-half  mile  below  landing,  jutting  roc^ky  points  at 
landing,  and  several  other  rocky  points  of  similar  nature,  all  of  which  are  snown  on 
accompanving  sketeh  «  (No.  2).  The  first  two  obstructions  mentioned  were  of  hxise 
gravel  and  easily  removed.  The  rocky  spurs  were  more  difficult,  as  they  require<l 
bla.'iting.  Their  removal  not  only  serveii  to  widen  the  channel,  but  greatly  improved 
the  current  by  diminishing  the  effect  of  the  eddies  formed  by  the  proje(;ting  i)oiuts. 

The  gauge  during  this  improvement  ranged  between  7.5  and  2.7  feet. 

Ejrcavation  madr  July  IS  to  August  S. 

Soft  material cubic  yards. .  28, 500 

CemenU»d  gravel 'do. ...     8, 000 

Cementcii  gravel  requiring  blasting dol ...     1, 300 

Total 37,800 

«  Not  printiHl. 
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DOUBLE   ISLAND  (78    MILES   BELOW    KIVERTOX) . 

The  channel  here  is  near  the  right  shore  and  was  obstructed  near  the  lower  end  of 
islands  by  a  gravel  bar,  which  was  formed  and  held  in  place  by  several  ledges  of 
cemented  gravel  rock. 

The  plant  reached  this  place  on  August  10.  While  here  six  days  were  lost  owing 
to  high  water,  an^i  the  improvement  was  completed  on  the  16th  just  as  a  second  rise 
had  reached  the  dredging  limit.  The  location  of  improvement  is  shown  on  accom- 
panying sketch  ^  (No.  3). 

Excavation  made  Augxist  9  to  10. 

Loose  gravel cubic  yards. .  2,  200 

Cemented  gravel do. . .  1, 500 

Total 3,700 

ROCKPORT   BAR    (OR   DUCK    RIVER   ISLAND   BAR)  ,   120    MILE8   BELOW    KIVERTON. 

The  plant  reached  this  plaice  on  August  17,  but  owing  to  high  water  remained 
inactive  until  September  4. 

This  place  had  been  improved  on  two  previous  occasions,  in  1898  and  1900,  the 
channel  in  each  instance  being  made  parallel  to  the  island  shore,  and  opening  into 
the  deep  eddy  at  foot  of  island.  As  these  channels  filled  up  in  a  single  season,  while 
the  old  channel,  which  crossed  from  the  island  to  Government  light  on  right  shore, 
seemed  to  show  but  little  change  since  the  1895  survey,  the  new  channel  was  made 
in  this  direction  in  order  to  avoid  the  eddy.  Six  cuts  were  made  through  the  bar  of 
an  avera^  length  of  600  feet,  opening  a  channel  210  feet  wide  and  5  feet  deep  at 
extreme  Tow  water. 

At  the  lower  end  of  bar  a  large  rack  heap  waa  encounted,  formed  of  logs  and  whole 
trees.     Its  removal  may  prevent  the  bar  from  forming  again.     (Sketch  No.  4.«) 

Excavation  madr,  August  17  to  September  11, 

Loose  gravel cubic  yards. .  16, 100 

Snags  removed number. .  13 

BIG   CHAIN    BAR    (212    MILES    BELOW    RIVERTON). 

The  channel  here  was  obstructed  by  a  long  fiat  bar  extending  from  a  point  1,000 
feet  above  Government  light  on  left  shore  to  a  point  about  1,200  feet  l)elow  same. 
The  upper  end  of  bar  to  within  400  feet  of  a  ])oint  opposite  the  light  w^as  underlaid 
wijh  reefs  of  a  hard  blue  limestone,  which  was  very  difficult  to  remove  even  after 
bemg  blasted.    The  remainder  of  bar  was  composed  of  cemented  and  loose  gravel. 

The  plant  reached  this  place  on  September  12,  and  began  work,  w  hich  was  inter- 
rupted by  a  rise  on  the  18th,  and  could  not  be  resumed  until  the  28th.  The  improve- 
ment was  finished  on  October  24.  Five  cuts  were  made  through  the  bar  2,000  feet 
in  lenfi:th,  making  a  channel  175  feet  wide  and  5  feet  deep  at  extreme  low  water, 
with  the  exception  of  one  ledge,  which  crosses  the  channel  500  feet  above  the  light, 
over  which  there  is  only  4.5  feet  at  extreme  low  water.  Considerable  time  was  spent 
in  tryine  to  reduce  this  ledge  to  grade,  but  the  surface  blasting  had  but  little  effect 
on  it.  In  order  to  get  the  shortest  distance  through  the  obstruction,  it  was  necessary 
to  make  an  angle  in  the  channel  opposite  the  light.  Its  location  is  shown  on  accom- 
panying sketch «  (No.  5). 

Excavaiion  made  September  12  to  October  23. 

Gravel cubic  yards. .  47, 300 

Cemented  gravel do. . .    3, 000 

Rock .^ do...    2,700 

Total 53,000 

TENNESSEE    ISLAND     (224    MILES   BELOW    RIVERTON ). 

The  channel  here  was  obstructed  by  two  bars,  one  at  head  of  island  and  the  second, 
about  800  feet  below  the  first.  They  are  evidently  of  recent  formation,  as  the  survey 
of  1896  shows  a  channel  of  ample  depth  here.     They  were  composed  of  fine  gravel 

«  Not  printed. 
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and  sand,  different  from  any  other  bars  encountered  on  the  Tenneflsee  River,  and 
were  doubtless  deposited  by  the  Ohio.  They  were  held  in  place  by  snagH,  1o«b,  and 
whole  trees,  whien  were  so  interlapped  as  to  make  their  removal  vfery  difficuU. 

The  dredge  b^an  work  here  on  October  24,  and  completed  the  improvement 
November  16.  Five  cuts  were  made  through  each  bar,  opening  a  channel  175  feet 
wide  and  5  feet  deep  at  extreme  low  water.     (Sketch  No.  6  «). 

Excavation  ma(U  October  £4  to  November  16, 

Sand  and  loose  gravel cubic  yards. .  62, 300 

»Snags  removed number. .  20 

BIG   CHAIN   ROOK    (211    MILES  BELOW   RIVBRTON). 

The  plant,  after  obtaining  a  supply  of  coal,  left  Paducah  on  November  18,  on  the 
way  up  the  river. 

In  pursuance  of  your  instructions,  the  force  was  reduced  to  a  single  crew,  in  view 
of  the  fact  that  the  work  for  the  remainder  of  the  season  would  likely  be  jobs  of 
short  duration,  and  much  time  would  necessarily  be  lost  in  getting  &om  one  point 
to  another,  making  surveys,  and  preparing  for  work  at  eacji  place. 

The  i>lant  reachtMi  Big  Chain  Kock  on  November  19.  This  obstruction  is  a  chain 
of  roc^k,  whi(!h  crosses  the  river  here  at  an  an^le  of  about  45°  with  the  banks. 
The  (>hannel  passes  through  a  gap  near  the  middle  of  river,  which  is  250  feet 
wide,  but  owing  to  the  direction  of  the  crossing  ledge,  its  available  width  was  much 
less.  The  location  of  ledge  and  old  and  new  channels  is  shown  on  accompanying 
skett'h  (No.  5). 

The  obstniction  removed  is  known  to  pilots  as  the  Middle  Rock,  and  was  a  dan- 
gerous obstruction,  three  steamboate  having  l)een  lost  by  striking  a^nst  this  rock. 
It  in  of  a  chert  and  limestone  formation,  and  was  very  hard  to  drill,  owinp  to  its 
hardness  and  also  to  gravel  pockets,  which  were  frequently  encountered.  The 
dredge  on  the  26th  completed  the  removal  of  the  rock  to  a  depth  of  5  feet  at  extreme 
low  water.  Its  removal  serves  at  once  to  straighten  the  channel  and  add  100  feet  to 
its  width. 

Krcamlio7i  mad^.  November  17  to  27. 

Rock cubic  yards. .  246 

lJIX)OT)    RIVER   ISLAND    (175    MILES   RELOW    RIVERTON). 

The  obstruction  at  this  j^lace  was  located  about  500  feet  above  Government  light 
on  right  shore  and  consiHted  of  several  lumps  of  cemented  gravel,  which  so  nar- 
rowed the  channel  that  during  low  water  i)eriod  it  was  necessary  for  towboats  with 
large  tows  to  divide  «imo  l^efbre  i)assing.  Two  cuts  were  made  here  on  November 
28,  each  about  250  feet  in  length,  almost  doubling  the  width  of  channel. 

KccaiHUion  made  November  :28. 
Cemented  gravel cubic  yards. .  460 

SANDY    ISLAND    (156   MILES   BELOW    RIVKRTON)  . 

The  obstruction  here  was  similar  in  character  to  that  removed  at  Blood  Rive' 
Island,  but  extended  over  a  much  larger  area.  It  consisted  of  a  series  of  cemented 
gravel  lumps  scattered  along  at  intervals  of  from  30  to  50  feet  apart,  the  water 
U>tween  them  being  from  10  to  15  feet  in  depth,  while  over  the  lumps  themselves 
the  (le])th  was  only  about  3  feet. 

Three  cuts  were  inade  here  of  an  average  length  of  700  feet,  removing  2,600  cubic 
yar<ls  of  cementcMl  gravel.  This  gives  a  channel  200  feet  wide  and  5  feet  deep  at 
extn»nie  low  water.  The  improvement  was  completed  on  December  6,  on  which 
date  orders  were  received  to  take  the  plant  to  Ix)ck  6,  where  it  could  be  cared  for 
during  the  winter  and  rei>aireil.  The  plant  reached  Muscle  Shoals  Canal  December  24. 

Excavation  made  December  fS  to  6. 
Cemented  gravel cubic  yanls. .  2, 600 

The  following  is  a  tabulatetl  statement  of  dredging  done  on  the  Tennessee  River 

•  below  Riverton,  Ala.,  during  the  season  of  1901.    The  dredge  from  the  bc^nning  of 

the  season  until  November  15  was  operated  with  a  double  crew,  each  crew  working 

eight  hours  per  day,  thus  making  each  calendar  day  two  eight-hour  days  for  that 

time.    After  November  16  it  continued  o]>erationR  with  a  single  crew. 

«  Not  printeii. 
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Time  at  work:  Days. 

Dredging  gravel  and  soft  material 116 

Dredging  cemented  gravel 26 

Dredging  rock 12 

Removing  snags 4} 

Removing  wrecks 2 


Total 


160i 


Time  lost: 

Smidays 46 

Holidays 3 

Traveling 46i 

Hi^h  water 52 

Rain  and  fogs 6 

Accidents 12 


Total 165i 

Time  in  commission,  326  days  of  8  hours  each. 


Nature  of  work. 


Gravel  and  soft  material  excavated cubic  yards. . 

Cemented  gravel  excavated do 

Bock  excavated do 

Total  amount  dredged  during  season do 


Average 
per  day. 


Total 
during 
season. 


l.4:)0 
648 
245.4 


Snags  removed number. 

Wrecks  removed do. . . 


165,900 

16.850 

2,945 


185,695 


S3 
2 


DREDGE   IN   COMMISSION. 

Cogl  of  equipment  and  repairs. 

Per  day  in  commission $3. 27 

Per  day  of  work 6. 61 

For  the  season 1, 061. 49 

Ck)8t  of  fuel. 

Per  day  in  commission $6. 01 

Per  day  of  work 10. 14 

For  the  season 1,627.98 

Salaries  and  subsistence. 

Per  day  in  commission |31. 90 

Per  day  of  work 64. 59 

For  the  season 10,367.00 

Totai  cost. 

Per  day  in  commission $40. 18 

Per  day  of  work 81.34 

For  the  seasonr 13,056.47 

Cost  of  annual  repairs^  1901. 

Salaries  during  annual  repairs |5, 020. 37 

Shop  bills,  material,  etc 4,177.34 

Total  cost 9,197.71 

Cost  of  work,  including  all  expenditures  for  1901. 

Dredging  gravel  and  soft  material $16, 084. 17 

Dredging  cemented  gravel 3, 604. 91 

Dredging  rock 1,663.80 

Removing  snags 624. 00 

Removing  wrecks 277.30 


Total 22,254.18 
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Cod  per  unit. 

Per  cubic  yard  gravel $0. 097 

Per  cubic  yard  cementeci  gravel .214 

Per  cubic  yard  rock .565 

Per  cubic  yard  excavated .12 

Per  day  in  commission 68. 26 

Perday  of  work 138.66 

The  unit  cost  was  very  much  increased  by  the  i)revalence  of  floods  during  the 
dredging  season,  on  account  of  which  fifty-two  days  were  lost,  or  about  one-fourth 
of  the  entire  time. 

The  only  dredging  by  contract  done  on  this  end  of  the  river  was  in  1897,  when  the 
United  States  chartered  the  Iluse  &  Loomis  plant.  The  unit  cost  of  material  handled 
by  this  plant  was  29.3  cents  per  cubic  yard,  chiefly  loose  gravel.  The  contract  price 
for  removing  the  limestone  ledges  at  Hoaa  Towhead  was  $3.76  per  cubic  yard. 

Respectfully  submitted. 

J.  E.  Hall,  Ingpector  of  Dredging, 

Maj.  John  G.  D.  Knight, 

Corpa  of  Engineers, 


Jjocaiion  and  description  of  vxrrk. 


Name  of  j>laoc. 


Diamond  Lsland  . . 

Do 

Wolf  Island ohiito. 

Do 

Double  Island 

Do 

Uockport  bar 

Do 

Big  Chain  bar 

Do 

Do 

Tennessee  Lsland. . 

Do 

Big  Chain  Hock... 
Blood  River  Island 
Big  Sandy  Island  . 


Miles 
below 
River- 
ton. 


30 

:iO 

33 

%{ 

78 

78 

120 

120 

212 

212 

212 

224 

224 

211 

175 

15C 


Quantities  removed. 


Date.  1901. 


Days  - 


jav 
of 


work.  Snags,  i  Wrecks,  (travel. 


No. 


I 


No. 


2 


Cu.  ydtt. 
19, 


28,fi00 
2,' 266' 


July  2-11 i  15 

Julyl2 2 

Julyl3-Aug.8..]  21 

do 13.5    . 

Aug.9-1() I    2 

do !    3.5    ' 

Aug.l7-Sept.n     11.6  I I  Iti.lOO 

do 2. 5  13    

Sept.l2-<>ct.23.    31.5  1 47,:J00 

.....do 4      ! '....... 

do 9      ' 

Oct.  24-Nov.  16.    36 

do 2 

Nov.  17-27 3       . 

Nov.29 ■    1      '. 

Dee.6 =    4      '. 


Ce-      ■  Ptr 

mentedi  R4M>k.    dajol 
gravel.  1  work. 


I 
Cu.  yth.  {.>i.  y<ls.  Cu.  |(«if. 

: 1." 


9.300 


i.sn 

1. 


20 


1.5PI 

3,000    7S0 

2.700  I         SOO 


52,300  I '      1, 

!!!!!!!'!!!!!!!'  ""245". 


Total ' 160.5 

I  I  I 


33 


2  |165,900 


450 
2,600 


4E0 


16,850  ,    2.946 


Miles 
IhjIow 
River- 
ton. 

30 
:iO 
33 

:m 

78 
78 
120 
120 
212 
212 
212 
224 
224 
211 
176 
166 

(Jofit. 

Excavated— 

("cmentetl 
gravel. 

RcKrk. 

Name  of  i>lace. 

Per  cu- 
bi<»  yard. 

IK).  106 

Snags  re- 
moved. 

Wrecks 
rt'moved. 

] 
(travel. 

f2.079.80 

Diamond  Island  . . 

Do 

«277.:i0 

Wolf  Lsland  chute. 

.102 
.-201 
.126 
.323 
.099 

2.911.75 

Do 

«l,8n.78 

Double  Island 

277. :» 

Do 

486.28 

Rockport  bar 

Do 

1,5W.50 

$346.70 

Big  Chain  bar 

Do 

.092 
.185 
.462 
.093 

4,367.77 

5r>l.60 

Do 

$1,247.85 

Tennessee  Island . . 

4,8.->3.05 

Do 

277.80 



Big  Chain  Rock... 
Blood  River  Island 

1.712 
.308 
.213 

415.  Ufi 

•            •••••• 

138.65 
5M.60 

Big  Sandy  Island  . 

1 

Total 

624.00 

277.30 

16.0M.17 

3,604.91 

1,663.80 

- 

Total. 
1901. 


r2. 079.80 

277.10 

2.911.75 

1,K71.7K 

277.30 

486. 2H 

1,5»I.M 

SI6.70 

4.367.77 

fM.m 

1.247.85 

4.868.06 

277.30 

416.  S6 

138. 65 

6M.60 
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Enoinkeb  Opficr,  United  States  AttMY, 

Chattanooga,  Tettn.,  March  4,  190S. 

Major;  In  relation  to  the  operation  of  the  Untt«d  6tat«a  liredeing  plant  on  the 
lower  division  of  the  Tennessee  Biver  during  the  coming  season,  I  nave  the  honor  to 
submit  the  following  observations: 

The  original  project  for  improving  this  section  was  U>  excavate  a  channel  tbroi^h 
all  obstructing  reefs,  bars,  etc.,  160  feet  wide,  with  a  5-foot  depth  at  extreme  low 
water.  On  tbis  basis  an  estimate  was  made  from  the  general  maps,  giving  the  num- 
ber of  existing  obetnictions  and  approximately  the  amounts  to  be  removed  at  each 
in  order  to  obtain  the  projected  improvement. 

Since  this  estimate  was  prepared  dredging  bas  been  carrietlon  during  three  seasons, 
and  a  number  of  the  moat  serious  obstructions  have  been  improved.  The  following 
table  gives  the  estimate  mentioned  and  the  amounts  dredged  during  the  three  seasons 
pincc  Ihc  estimate  was  prepared: 


Minl- 

Aroouot  ul-u-ork  since  done. 

"-""■""■' 

s:# 

«it[- 

mnled 

1«9«,           lUOO. 

,„,. 

l 

FKt. 

|| 

l|«0D(i 

■ass 

e.iaao 

34!  mm: 
2,  won 

3,1W2R 

IE 

C<Me»ri». 

CTlMCKrtt 

OMcyOt, 

2 

12 
10 

1 

33 
M 
TO 

83 
«S 

SB 

i 
i 

m 

211 

i! 

a.a 

gsSjia™:::::;::::::::::::.:::: 

a.  7 

64,800 

8,700 

13,16a 

8I.800O 
18;600(i 

16,  a» 

t^ 

1B.OO0 

24' MO 
400 

1,020 

rIsoog 
ao.i42G 

4,<I0CIG 

2,0000 

2?:  4810 
16.  OM 
21.6860 

iilau 

&.nh 

S 

io.aoo 

2,600 

10,200 

■K:m" 

10,000 

11,007 

13.100 

km 

653,819 

48,844 

237,822 

186.  «9S 

It  is  evident  from  the  for^^ing  that  471,860  cubic  yards  of  material  have  been 
removed  during  the  three  seasons'  work  of  1890,  1900,  and  1901.  Much  of  this, 
however,  was  due  to  maintainiug  a  channel  through  bare  that  are  constimtly  form- 
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ing,  notably  Dock  River  bar  (or  Rockport  bar),  which  has  been  dredged  each 
Reason,  and  the  quantity  removed  in  every  instance  equals  or  exceeds  the  orifpnal 
estimate.    Also  the  bar  at  the  head  of  Tennessee  Island,  which  has  formed  entirely 


portion  of  the  river  m  good  navi^t 
improvement  of  this  very  formidable  obstruction. 

At  the  close  of  the  season^s  work  of  1901,  which  completed  the  removal  of  the  most 
serious  obstructions  on  the  lower  end,  the  plant  was  towed  to  Lock  6,  Muscle  8hoaki 
Canal,  where,  after  being  repaired,  it  w^iU  be  in  readiness  to  b^^  work  on  the 
upper  end.    *    *    * 
Respectfully  submitted. 

J.  £.  Hall,  Inspector  of  Dredgutg, 

Maj.  John  G.  D.  Kniqht,  Corjts  of  Engineers. 


C  C  2. 


OPERATING  AND  CARE  OF  MUSCLE  SHOALS  CANAL,  TENNESSEE  RIVER. 

******* 

Details  and  diniensions  of  locks,  aqueduct,  and  drift  sluice  are  given 
at  page  2445,  Report  of  the  Chief  or  Engineers,  1901. 

*  *  ***** 

During  the  last  year  the  operation  of  the  drop  ^tes  at  Lock  9  was 
nuu'h  improved  by  su])stituting  a  steel  frame,  resting  upon  stone  base 
blocks,  for  the  old  timber  frame  that  held  the  manipulating  gearing. 

The  gates  at  Locks  A  and  B  were  cleaned  by  the  use  of  a  sand  blast. 
The  Parker  gat(%  used  for  a  drift  sluice  above  Lock  A,  which  had 
become  entirely  worn  out,  was  rebuilt. 

Repairs  to  tne  dam  })etween  Miltons  Bluff  and  Browns  Island,  for 
which  a  special  allotment  of  $4,500  had  been  made,  were  completed. 
This  work  resulted  in  an  increase  in  the  depth  of  the  channel  imme- 
diately above  the  dam  of  approximately  1  foot.  Twice  during  the 
year  large  accumulations  of  drift  had  to  be  removed  from  above 
Lock  A. 

Steel  pins  were  substituted  for  the  set  screws  which  originally  fast- 
ened the  valves  to  the  shafts,  as  follows:  One  valve  at  Lock  6,  two  at 
Lock  3,  one  at  Lock  5,  and  two  at  Lock  2.  This  change  was  made 
wherever  a  set  screw  had  sheared  off,  as  they  were  found  not  to  be 
heavy  enough  to  stand  the  strain  that  ifalls  upon  them  in  opening  and 
closing  the  valves. 

The  canal  ti*unk  was  dredged  the  full  width  of  the  canal  and  down 
to  solid  rock  from  the  eastern  entrance  to  Lock  1,  and  two  cuts  were 
made  })etween  Lock  1  and  Second  Ci*eek.  About  50,000  cubic  j^ards 
of  nuid  and  gravel  were  taken  from  these  sei^tions. 

In  the  embankment  l^  leaks  occurred  during  the  year,  but  were 
stopped  without  serious  damage.  Several  leaks  also  appeared  in  the 
bed  of  the  (*anal,  one  of  whicn,  in  the  pool  between  Locks  2  and  3, 
required  300  cubic  vards  of  gravel  to  fill.  This  effected  a  saving  in 
the  time  of  filling  tne  pool,  as  well  as  in  water  for  operating  purposes 
below. 

The  sawmill,  diy  dock,  machine  shop,  and  carpenter  shop,  which 
have  been  located  at  the  canal,  partly  because  it  was  the  largest  and 
most  important  work  on  the  nver  and  parti}'  because  of  the  water 
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power  which  existed  there,  have  been  of  ^reat  value,  not  only  in  mak- 
ing the  necessary  repairs  upon  the  canal  itself,  but  also  for  repairing 
the  fleet  employed  upon  the  whole  river. 

The  telephone  line  connecting  each  lockmaster's  house  with  head- 
quarters at  Lock  6,  and  from  there  to  the  central  office  at  Florence, 
had  become  unsatisfactory  in  its  working,  owing  to  parts  of  the 
instalments  being  old  and  worn.     These  will   be  replaced  by  new 

parts  of  the  most  modern  type. 

*  *  *  *  *  *  M, 

In  all  cases  where  the  work  of  repair  and  construction  of  plant  has 
been  done  at  Muscle  Shoals  Canal  for  other  sections  of  the  river  the 
cost  of  this  work  has  been  carefully  ascertained  and  charged  to  the 
proper  appropriations. 

Tne  total  amount  expended  for  operating  and  care  of  the  Muscle 
Shoals  Canal  during  the  fiscal  year  enaing  June  30, 1902,  was  $61,529. 19. 

On  the  nig-ht  of  March  28  the  heaviest  rainfall  recorded  in  this  sec- 
tion occurred.  At  Riverton,  Ala.,  the  rainfall  in  twenty-four  hours 
was  7.15  inches.  All  the  water  courses  were  flooded  and  many  county 
bridges  were  carried  away.  Shoal  Creek,  over  which  the  canal  aque- 
duct is  built,  rose  10  feet  higher  than  ever  known  before.  The  river 
being  low,  the  water  of  the  creek,  containing  logs  and  all  kinds  of 
debris,  came  with  terrifi(5  force  against  the  side  of  tne  aqueduct.  Nine 
bays  were  broken  off  through  the  angles  that  connected  the  sides  and 
bottom;  the  side  was  torn  apart  in  bay  lengths  and  cast  over  into  the 
aqueduct;  the  masonry  of  nine  piers  and  one  abutment  was  dislodged 
for  from  three  to  six  courses  down,  and  much  other  damage  done. 
Breaks  were  made  in  the  canal  embankment,  timber  frames  under 
the  bridge  at  Bluewater  were  washed  away,  and  some  floating  plant 
was  stranded. 

A' detailed  account  of  the  damage  and  repairs  made  appears  in  Mr. 
Winn's  report,  attached  hereto  and  previously  referred  to. 

A  special  allotment  of  $30,000  was  made  for  the  repair  of  the  canal, 
and  an  emergency  contract  was  entered  into  with  Walsh  &  Weidner 
for  the  repair  of  the  iron  part  of  the  aqueduct.  The  conipletion  of 
this  work  was  delayed  by  angle  irons  and  plates,  ordered  in  rittsburg, 
Pa.,  being  28  days  en  route.  Most  of  the  work  of  repair  has  been  done 
by  hired  labor. 

Repairs  were  sufficiently  advanced  by  June  4  to  permit  the  resump- 
tion of  navigation  through  the  canal.  The  expenses  of  these  repairs 
to  the  end  of  the  fiscal  year  were  $17,049.84,  and  the  repairs  are  still 
in  progress. 

Abstract  of  aUotments. 


November  28,  1890 $40, 000. 00 

July  1,  1891 31,792.04 

Julyl,  1892 45,232.90 

July  1,  1893 60,975.19 

July  1,  1894 63,772.63 

July  1,  1895 64,793.11 

July  1,  1896 62, 707. 46 

Julyl,  1897 67,979.55 

July  1,  1898 62,868.17 

July  1,  1899 59,239.20 


July  1,  1900 $6:^,000.00 

July  20,  1900,  to  cover  defi- 
ciency    355. 95 

November  2,  1900,  to  repair 

dam  above  Lock  A 4, 500. 00 

July  1,  1901 62,930.65 

April  12, 1902,  to  repair  storm 

damage 30,000.00 

Total 720,146.85 
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Estimate  of  fun d.^  needed  from  appropriation  for  operating  and  care  of  canals  and  other 
works  of  navigation  {indefinite) ,  to  be  applied  to  current  expenses  in  operating  the  Mfude 
Shoals  Canal  from  July  /,  1902^  to  June  SO,  1903, 

Amount  required  for  fiscal  year  ending  June  30,  1903 $62, 000. 00 

Balance  remaining  from  allotment  of  preceding  year 1, 470. 81 

Additional  allotment  needed  for  fiscal  year  ending  June  30, 1903. .     60, 529. 19 

Detailed  expenses  for  o])erating  and  rare  of  Muscle  Shoals  Canal  during  the  fi»cal  ifear 

ending  June  30 y  1902, 


Office  and  adminiHtnition. 


Month. 


Salaries.   Supplies. 


1901. 
July $300.00 


AUgllMt 

Scptemlxjr 
October . . . 
November 
December. 


1902. 

January 

February  ... 

March 

April 

May 

June 


2X9. 16 
•275.00 
275.00 
300.00 
300.00 


300.00 

:«)0. 00 
:wo.oo 

300.00 
300.00 
300.00 


«2.10 


12. 10 


3.31 


Total i  3,539.16 


17.51 


Total. 


«300.00 
291.26 
275.00 
275.00 
300.00 
312. 10 


300.00 
300.00 
3a3. 31 
300.  (M) 
300.00 
300.00 


Operating;  and  care. 


Labor. 


Subsist- 
ence. 


$•1, 018. 93 
4,027.23 
4,296.42 
4,782.63 
4,399.78 
4,141.08 


3,992.62 
3.014.63 
2,728.68 
2,9H4.60 
2,910.37 
3.312.66 


3,556.67  144,639.43 


S499.62 
641.50 
395.08 
1,194.10 
612.66 
819.85 


449.83 
611.44 
400.97 
592.80 
306.47 
468.79 


6,883.11 


Supplies. 


1281.69 

1,006.85 

277.94 

686.98 

697.48 

1,364.61 


1,166.60 
113.63 
631.36 
118.31 
35.78 
169.85 


6,449.98 


Total. 


94,800.24 
5,674.58 
4,969.44 
6,663.61 
6.609.92 
6,S25.54 


5,609.05 
3,639.50 
3,761.01 
3,695.71 
3,282.62 
3,941.80 


67,972.52 


Grand 
total. 


S6.100.24 
6, 96o.84 
5,244.44 
6,998.61 
5.909.92 
6,637.64 


6.909.06 
3,989.50 
4.064.32 
3.996.n 
3.682.62 
4,241.30 


61.609.19 


The  average  cost  of  sulwistence  per  man  per  month  was  $8.30. 

The  average  cost  of  feeding  live  stock  per  head  per  month  was  tI8.12. 

Money  statement, 

July  1,  1901,  balance  unexpended 15,441.92 

Allotments  for  fiscal  year  ending  June  30,  1902 92,930.65 

98, 372. 57 

June  30,  1902,  amount  expended  during  fiscal  year 76. 201. 22 

July  1,  1902,  balance  unexpended 22,171.35 

July  1,  1902,  outstanding  liabiUties 7,750.38 

July  1,  1902,  balance  available 14,420.97 


The  balance  available  is  composed  of  two  items: 

1 .  Balance  of  allotment  for  fiscal  year  ending  June  30,  1902 1, 470. 81 

2.  Balance  of  special  allotment  of  April  12, 19^,  fur  repair  of  storm  damage.  12, 950. 16 


COMMERCIAL  STATISTICS. 


Statement  of  traffic  through  the  Muscle  Skoals  Canal  during  the  calendar  year  ending 
December  Sly  1901,  compared  with  traffic  during  years  efiding  December  31,  1898,  1899, 
and  1900. 


Articles. 


Steamers number 

Barges do . . 

Rafts do.. 

Miscellaneous  craft do. . 

Tonnage  


Year  ending  December  31— 


1898. 


169 

289 

8 

16 

31.824 


1899. 


218 

328 

2 

12 

46.646 


1900. 


409 

419 

7 

12 

68,679 


1901. 


295 

233 

6 

18 

78,702 


Estimated 

value, 

1901. 
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Statement  of  traffic  through  the  M^iscle  Skoals  Canal,  etc. — Continued. 


Articles 


Coal tons . 

Cotton do. . . 

Cotton  seed do. . . 

Flour do. . . 

General  merchandise do. . . 

G  rain do. . . 

Live  stock do. . , 

Logs do.  - . 

Lumber do . . . 

Staves do. . . 

Spoke  timber do. . . 

Wood do... 


Total : 

Passengers number. . 


Year  ending  December  31— 


1898. 


917 

1,046 

1,074 

69 

685 

234 

74 

230 

5,935 


10,264 


4,685 


1899. 


306 

959 

1,710 


1,070 

604 

16 

2,865 

4,222 


2,567 


14,319 


5,466 


1900. 


212 

847 

804 

5 

2,594 

268 

36 


7,049 
1,000 


2,066 


14,881 


7,962 


1901. 


25 

304 

945 

20 

4,093 

391 

5 

60 

2,616 

440 

2,706 

320 


11,625 


8,901 


Estimated 

value, 

1901. 


Number  of  lockages  (1901),  3,221. 

The  above  is  exclusive  of  supplies  carried  by  Government  steamers. 


$60 
54,720 
17,010 

900 

421,348 

9,771 

350 

480 
82,700 
24,750 
80,075 

480 


592,634 


report  of  mr.  w.  8.  winn,  assistant  engineer. 

United  States  Muscle  Shoals  Canal, 

Kingman,  Ala,,  June  SO,  190S, 

Major:  I  have  the  honor  to  make  the  following  report  of  work  done,  in  connec- 
tion with  the  operation  and  care  of  the  United  States  Muscle  Shoals  Canal,  for  the 
fiscal  year  ending  June  30,  1902: 

Acting  under  your  orders,  I  assumed  local  charge  of  the  canal  August  17,  1901, 
relieving  Mr.  Sidney  B.  Williamson,  assistant  engineer,  who  was  transferred  to  the 
Newport,  R.  I.,  district. 

For  a  general  description  of  the  canal,  the  property  of  the  United  States  thereat, 
and  its  principal  features,  your  attention  is  respectfully  invited  to  Assistant  Engineer 
Williamson*s  annual  report  for  1901,  printed  m  the  Chief  of  Engineer's  Report  for 
that  year  (p.  2444,  et  seq. ). 

There  are,  however,  several  corrections  that  should  be  made  as  to  depth  on  miter 
sills.  The  zeros  of  the  gauges  at  the  different  locks  were  placed  at  the  same  eleva- 
tion as  the  tops  of  the  cushion  sticks  on  top  of  the  miter  sills.  I  have  checked 
these  and  find  that  they  agree  to  within  one-tenth  of  a  foot.  At  Lock  1  the  water, 
October  11,  1895,  went*  to  3.1  on  the  gauge.  There  was  therefore  only  3.1  feet 
depth  on  the  sill  at  that  time.  While  1895  is  the  lowest  I  have  any  record  of  for 
Lock  1,  it  was  not  the  lowest  water  recorded  for  other  points  on  the  river.  It  is 
likely,  then,  that  there  will  be  times  when  there  will  be  less  than  3  feet  on  the 
Lock  1  sill.  At  Lock  9  the  minimum  depth  on  the  lower  sill  should  have  been 
given  as  3.6,  instead  of  5,  as  given  in  the  report  above  referred  to.  The  canal 
was  designed  to  have  a  minimum  depth  of  5  feet  on  the  sills  of  all  the  locks, 
and  I  thought  it  well  to  call  attention  to  the  structures  that  have  fallen  short 
of  the  original  intention,  thinking  that  when  the  reaches  of  the  river  imme- 
diately above  and  below  the  canal  come  up  for  improvement,  corrections  of  these 
shortcomings  might  be  made  parts  of  the  projects  for  the  new  improvements.  In 
a  report  to  you,  under  date  of  October  18,  1901,  upon  a  plan  for  improving  Little 
Muscle  Shoals,  provision  was  made  for  backing  the  water  upon  Lock  9  sill  to  a  mini- 
mum depth  of  5  feet.  When  the  reach  l)etween  Locks  1  and  B,  embracing  Nances 
reef  and  Gilchrist  chute,  is  taken  up,  it  is  likely  that  increasing  depth  on  I>ock  1 
sill  may  be  made* a  part  of  the  project  at  a  less  expense  and  in  a  more  satisfactory 
manner  than  if  each  were  undertaken  separately.  At  present  there  is  no  apparent 
necessity  for  increasing  depth  on  either  sill,  as  there  is  already  greater  depth  there 
than  over  the  shoal  places  nu mediately  above  and  below  the  canal. 

In  itemizing  the  expenditures  for  the  year,  the  same  classification  of  work  will  be 
adopted  as  has  been  in  use  for  the  past  five  years,  and  is  as  follows: 

Canal. — Operation  and  care  of  locks  and  similar  structures,  maintenance  of  embank- 
ment, dredging,  and  care  of  canal  trunk. 

Railway. — Maintenance  of  way,  rolling  stock,  repairs,  etc.,  operating  expenses. 
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Tel4*j)h<yne  Ihie. — Operation  and  repairs. 

Machine  shop. — Operation  and  repairs. 

Sawmill  ana  carpeivter  shop. — Operation  and  rei)airs. 

Buildings. — Improvements  and  repairs. 

Quartei^s  and  grounds. — Care  of,  etc. 

Floating  plant. — Operation  and  repairs. 

Drjf  dock. — Operation  and  repairs. 

Extraordinary  expenditures. — Repairs  due  to  stonn  damage. 

CANAL. 

Operation  and  care  of  hcks^  etc. — ^The  operation  of  the  locks  requires  the  servioeB 
of  11  lockmen,  10  of  wliom  get  $35  a  month,  and  the  other  (lockman  at  Lock  1), 
having  otlier  duties  as  engineman  on  dredge  and  derrick  boats,  gets  $45  a  month. 
At  such  times  as  the  latter  is  on  extra  duty  an  extra  man  is  placed  on  day  duty  at 
Lock  1.  Each  lockman  is  required  to  keep  the  ^rass  and  weeas  cut  and  make  ordi- 
nary improvements  on  the  grounds  around  his  lock  and  on  the  towpath  for  100 
yards  above  and  below. 

The  drop  gate  at  Lock  9  being  troublesome  to  operate,  on  account  of  the  instabil- 
ity of  the  timber  frame  that  held  the  manipulating  gearing  and  upon  which  the 
gate  rested  when  down,  a  steel  frame  resting  upon  ^ne  base  blocks  was  substi- 
tuted. No  further  trouble  from  that  source  has  occurred.  Steel  frames  will  be 
placed  under  the  remaining  drop  gates,  being  the  upper  gates  at  Locks  5  to  8  inda- 
sive,  whenever  signs  of  deterioration  in  the  present  frames  appear. 

The  valves  at  all  the  locks  were  originally  fastened  to  the  snafts  with  set  screws. 
These  are  not  heavy  enough  to  stand  the  shearing  strain  that  falls  upon  them  in 
opening  and  closing  the  valves.     Whenever  one  shears  off  it  is  replaced  with  steel 

EinS;  of  larger  size  than  the  set  screws,  that  pass  entirely  through  the  shaft  and  Uie 
ub  of  the  valve.     During  the  year  pins  have  been  put  in  one  valve  at  Lock  6,  two 
at  Lock  3,  one  at  I/Ock  5,  and  two  at  Lock  2. 

The  sand-blast  outfit  had,  at  the  beginning  of  the  year,  cleaned  all  of  the  lock 
gatcH  for  repainting,  except  at  l-iocks  A  and  B.  It  was  desirable  to  do  this  work  at 
as  low  a  stage  as  possible,  in  order  to  get  as  low  down  as  }>ossible  without  building 
cofferdams.  Accordingly,  as  soon  as  the  water  got  low  in  the  fall,  the  work  wis 
taken  in  hand.  The  work  was  interfered  with  by  cold  weather  and  high  water,  uid 
considerable  delay  was  caused  by  the  passage  of  boats,  one  boat  making  one  round 
trip  a  week,  and  others  passing  occasionally.  The  total  area  cleaned  and  painted 
was  10,784  square  feet,  and  the  cost,  including  labor  drying  sand,  cleaning  and 
painting,  and  cost  of  coal,  paint,  ete.,  was — 

Lalwr $619.96 

Coal,  paint,  and  other  matA^rials 160. 00 

Total 779.08 

CoHt  per  Sijuare  foot,  approximately .07 

IT]K)ii  completion  of  the.  work  the  outfit  was  brought  to  headquarters  and  dis- 
mantled, in  order  to  save  the  exi)ense  of  keeping  afloat  the  l)arge  on  which  the  plant 
was  installiHi.     The  barge  is  too  rotten  for  further  service. 

The  Parker  gate,  U8e<l  for  a  drift  sluice  alx)ve  Lock  A,  had  been  down  siuce  Jan- 
uary, 1901.  When  the  water  reache<l  a  low  stage  in  the  fall  a  temporary  plank  dam 
was  j>la('ed  across  the  oj^enin^  to  as(!ertain  the  trouble.  The  gate  was  found  to  be 
entirely  worn-out — parts  of  it  gone.  A  cofferdam,  16  ftn^t  s<juare  in  cross  section 
and  100  feet  long,  was  built  on  the  ui>stream  side,  and  an  i^rth  dam  about  6  feet 
high  on  the  lower  side.  All  of  the  timl)er  work  was  replaced,  except  a  few  sticks  in 
the  bottom.  Twenty  thousand  two  hundred  and  forty-three  feet  B.  M.  of  lumber 
was  used  in  the  work.  The  cost,  including  building  and  removing  cofferdam  and 
tem])orarv  dam  and  tearing  down  and  rebuilding  the  gate,  was  for  labor  and  mate- 
rials, $1,7*80.59. 

DETAILED   STATEMENT  OF  REPAIRS  ON    liOOKS. 

Lock  A. — Ground  valves  for  and  packed  hydraulic  machinery,  made  valve  co\'erB, 
cleaned  and  painted  gates,  repaired  walkway  and  water  boxes,  made  brass  packing, 
and  otherwise  repaired  hydraulic  machinery  and  cleaned  mud  out  from  behind 
gates. 
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Lock  B. — Cleaned  and  painted  gates. 

Lock  1. — Cleaned  out  mud  and  repaired  maneuvering*  gear;  repaired  grating  cover- 
ings for  culvert  openings. 

Lock  2. — Repaired  walkway  and  put  steel  pins  in  valve. 

Lock  S. — Put  steel  pins  in  valve;  refitte<l  upper  cushion  sticks. 

Lock  4' — Removed  logs  from  valves. 

Lock  5. — Put  steel  pins  in  valve. 

Lock  6.  —Put  steel  pins  in  valve;  repaired  droj)  gate  and  waste  gate. 

Lock  7, — Repaired  spar  platform,  walkway,  and  hand  railing;  cleaned  out  drift. 

Lock  8. — Cleaned  out  dnft. 

Lock  9, — Put  steel  frame  under  drop  gate,  repaired  tank,  and  put  in  two  new  air 
tanks. 

Unit  cost  of  operathig  mid  care  of  locks. 


July 

August 

September 
October . . . 
November 
December. 
January . . . 
February  . 


Vessels  through 

canal. 

Coetper 

lock.a 

Number. 

Cost  per 
vessel. 

960.52 

27 

r24.66 

50.14 

26 

21.21 

40.86 

25 

17.98 

50.23 

14 

39.47  ; 

99.37 

20 

54.65 

114.29 

17 

73.95 

120.29 

26 

50.89 

69.19 

11 

69.19 

Month  (1901-2). 


March  ft 

April 

May 

June 

Average  per 
month 


Cost  per 
lock.a 


Vessels  through 
canal. 


Number 


$45.3:^ 
40.18 
47.76 
41.99 


Cost  per 
vej«el. 


S21.68 
25.99 
40.41 
46.18 


37.48 


a  Includes  cost  of  rebuilding  drift  sluice  gate  at  upper  division. 
b  March  29  to  June  5  canal  empty  from  Lock  6  to  Lock  9. 

Total  number  of  lockages,  2,873. 

Maintenance  of  embankment. — Sixteen  leaks  occurred  in  the  embankment,  but  were 
promptly  stopped  without  serious  damage.  Several  leaks  in  the  bed  of  the  canal 
were  stopped,  one  of  which,  in  the  pool  between  Locks  2  and  3,  required  300  cubic 
yards  of  gravel  to  fill.  Stopping  it  effected  a  great  paving  in  the  time  of  filling  the 
pool,  as  well  as  in  water  for  operating  puri>oses  below.  Other  smaller  Jeaks  in  the 
same  pool  and  in  the  pool  between  Cocks  7  and  8  were  dug  out  and  tamped  with 
gravel. 

Repairs  to  dam  between  Miltons  Bluff  and  Browns  Island,  under  project  approved 
November  12,  1900,  were  completed  in  the  fall,  and  was  the  suoject  of  a  special 
report  under  date  of  March  24,  1902.  The  work  re8ulte<l  in  an  increase  in  the  depth 
of  channel  immediately  above  the  dam  of  approximately  1  foot — just  how  many 
inches  it  is  impossible  to  state.  Unfortunately,  no  gauge  had  been  maintained  in 
the  vicinity  of  the  dam  for  comparison,  l)efore  and  after  the  work,  with  the  gauge 
in  the  river  al)out  half  a  mile  below  the  dam.  Such  a  gauge  would  have  given  abso- 
lute information  as  to  the  benefit  of  the  improvement.  Instead  the  Lock  A  gauge 
had  to  be  used.  That  is  in  the  canal  al)out  2  miles  below  the  dam,  where  the 
water  surface  is  subject  to  a  fluctuation  of  a  foot  or  more  from  raising  and  lowering 
the  drift  sluice  gate.  There  is  no  doubt  that  navigation  has  l)een  benefited  and 
that  the  controlling  point  Ijetween  Ix)ck  A  and  Deciitur  has  l)een  shifU»d  from  the 
angle  of  the  dam  to  some  other  place,  probably  the  foot  of  Willard  tIJhute.  This 
latter  shoal  is,  I  think,  too  far  above  the  dam  to  have  been  affected  l)y  the  work. 
Steamboat  men  have  declared  the  imiirovenient  a  good  one,  and  as  their  complaints 
first  called  attention  to  the  need  of  it,  so  must  their  connnendati()n  be  taken  as  the 
measure  of  its  success.  The  work  is  of  a  stable  (character  and  has  stood  the  unusual 
number  of  high  waters  of  the  year  without  breaking  at  any  point.  Work  done 
during  the  fiscal  year  was  128  cubic  yards  of  stone  quarried;  998  luibic  yards  of  rip- 
rap broken;  1,367  cubic  yards  of  stone  and  1,915  cubic  yards  of  clay  placed  on  the 
dam;  total  cost  for  the  year,  $2,059.98. 

Twice  during  the  year  it  was  necessary  to  make  a  thorough  cleaning  of  the  drift 
from  the  long  side  wall  above  Lock  A. 

Dredging. — The  canal  tnmk  was  dredged  the  full  width  of  the  canal  and  down  to 
solid  rock  from  its  mouth  to  Lock  1,  and  from  Ix)ck  1  to  Second  Creek  one  cut  and 
part  of  another  was  made.  The  latter  reach  was  dredged  to  5.5  feet  at  extreme  low 
water  wherever  rock  did  not  interfere. 
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The  following  table  gives  the  monthly  work  performed  by  the  dredge  and  ita  coet, 
which  includes  wages  of  operatives,  running  rei>airs,  and  materials  expended: 

Statement    f  dreilging. 


Month. 


July 

August  — 
September, 

OotobiT 

Noveml)er . 
December  . 


1901. 


ClaKsiflcation. 


Mud  and  gravel 

do 

do 


Wages  of 
operatives 
and  mate- 
rial ex- 
pended. 


Cost  of 
repairs. 


910.46 
31.19 
71.27 


Cubic 

yards 

dredged. 


Cost  per 
cubic 
yard. 


Mud  and  gravel 
do 


S384.35  I 
K2.38  '. 


33.34 


1902. 


January . 
February 
March . . . 
April  .... 

May 

June 


Mud  and  gmvol 

do 

do 


345.83 
312.67 
312.61 


47.1' 


9.91 
6.3S 


12.400 
1,500 


11,000 
11.100 
13,250 


90.  OR 

.OM 


.028 
.031 


Mud  and  gravel 


107.40  i. 


5,914 


.019 


Total  . .  - 


1.555.24        206.72  ;      55.761 


I 


a.oa 


"Average  for  the  year. 

When  navigation  was  reopened  in  June  it  was  'lisoovered  that  a  bar  had  formed 
in  the  entrance  to  I^)ck  9  that  would  be  Iwire  at  low  water.  The  dredge  was  imme 
diately  sent  there.  Three  bars  l)etween  Lock  6an<l  the  a<|ue<iuct  were  also  removed, 
and  one  in  section  21.     The  dredge  then  returned  to  the  pool  between  Locks  1  and  2. 

Unit  cost  of  inamtcndnce  of  cmtal  trunk  and  embankment. 


Month  (1901-2), 


Vessels  through 
('ost  per  eannl. 

mile  of 

ennal." 


Nu„..K.r.   ^^i- 


Mruith  (1901-2). 


i    VoHsels  through 
Cost  per  i  eanal. 

mile  of 
canal  .a 


Nu„.U.r.  <^^ 


July 

August 

SeptemlKT 
October... 
NoveinlK.'r 
December. 
January  . . 
Februarj'  . 


«;">1.13 
J8.  (J9 
41.  S7 
50. 2X 
:w.  22 
11.20 
25. 7H 
30.92 


27 
20 
25 
14 
20 
17 
20 
11 


834.09 
;«.  09 
30.14 
(M.04 
34.39 
11.  HO 
17.  K5 
50. 59 


March 

.Vpril 

May 

June 

Average  per 
month  . . . 


924.  K2 

21. 

24 

10. 

i»5 

37. 

57 

23 
17 
13 
10 


919.fi 
22  4> 
15!  16 
65.41 


31.05  ! 


19 


29.42 


<t  Includes  cost  of  repairs  to  Miltons  Blufl-ltrowns  I.vlaiid  dam.    Length  of  canal  trunk  and  embank- 
ment, IH  miles. 

TKI.KPHONK    LINK. 


The  United  States  owns  a  telephone  linefr(>ni  I.<H*k  (>  to  Florence,  Ala.,  c*oniiecting 
with  the  central  oflice  in  the  latter  pJace,  ami  another  line  fnmi  IxK'k  9  U>  Lock  A. 
The  t4>tal  length  of  the  two  is  about  33J  miles.  The  Florena*  line  goes  t)n  to  (V?nter 
Star,  Ala.,  al>out  7  milen  farther,  that  part  of  the  line  IxMug  owne<l  by  Mr.  J.  T. 
Jones,  of  Center  Star.  The  serviii*  had  Inroine  so  iMH>r  that  la^t  fall  an  exi>ert  was 
sent  out  from  ('hattanf>oga  to  n»pair  the  system.  It  wan  somewhat  improvinl  for  the 
time  iH'ing,  but  soon  lapsed  into  an  unsatisfa^'tory  state.  The  instruments  were  of 
the  earliest  make  and  had  l)een  in  use*  for  twelve  years  or  more  without  the  caire  of 
anyone  who  understood  keeping  them  up.  it  was  decidtnl  to  install  new  instru- 
ments of  the  long-distance  type  an<l  to  double  the  wires,  giving  a  metallic  circuit 
Materials  for  the  purj)Ow»  are  on  hand  and  the  work  is  under  way.  When  com- 
pleted it  will  be  an  up-to-date  system. 

The  lines  have  Ihhmi  in  operation  throughout  the  year,  except  for  a  few  days  after 
the  storm  of  Man-h  28  anci  for  a  few  days  at  a  time  during  the  high-water  periods 
of  the  year.  Bn«ks  often  ot*cur  in  timei*  of  high  water  wliere  the  line  cnispes  from 
Lock  1  to  the  left  bank  of  the  river     The  cn>ssing  is  made  from  one  tow  head  to 
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another.  The  spans  arc  exceaaively  long  ami  allow  the  line  to  sag  so  close  to  the 
water  that  drift,  Ixime  on  highstagee,  cat^hcK  the  wire  and  hrcakflit.  Iti8|)ropoeed 
to  put  in  several  timber  crilw  between  the  towheaiis  and  to  plant  high  jwles  in  the 
crioa.     These  will  shorten  the  spans  and  carry  the  wire  out  of  reach  of  drifL 


August I 

NoTcroltr 

December 


•=SS' 

Month  (1901-^), 

"ar 

to.  43.1 

•"■a 

:i>ifi 

Aveniep|wrraniit!i 

1    '^ 

grass  and  weerts  kept  di)wn,  roadbed  Biirtaiwl,  _ -,.,  _...-r— . 

raised  and  baljastett  with  cinders  the  full  length  oi  llie  locks  at  Lockul,  2,3, 4,  and  5. 
Three  thousand  six  hundred  and  forty-eiKht  ties  were  renewed  during  the  year. 

Rolling  «(ocJ'.— The  rolling  stock  was  pretty  thoroughly  overhaulenl.  The  car  used 
for  traneportiDg  employees  to  and  from  work  was  praetically  rehnilt  and  on  better 
lines  than  the  old  one,  and  is  now  comfurlable  and  substantial.  Loeomotlve  No.  6 
had  new  tires  put  on  driving  wheels  and  was  generally  repaired,  except  as  t«  tubes 
in  the  boiler.  The  tubes  arc  on  hand  now  and  will  De  put  in  at  the  first  opportu- 
nity. Locomotive  No.  4  was  alwo  overhauled.  New  tires  and  tubes  are  on  hand  tor 
it  and  will  be  put  on  soon. 

Allot  the  timberwork  on  tour  flat  cars  was  renewed.  That  these  repaire  were 
timely  was  demonstrated  when  the  storm  damage  of  March  28  made  it  necessary  to 
use  both  locon»)tives  and  all  of  the  flat  cars  daily,  transporting  men  and  materials  to 
repair  the  dami^. 

(Mit  coat  of  operation  and  mainleiianei:  o/ruiiicoj. 


MmitlMlWl-'il- 

Si£- 

"ST 

"S! 

>I0.94 

vim 

is:  85 

:| 

i 

'.tn 

Aven.ee  p.rm„«m 

19.8. 

:2,MK 

.m 

Operation  and  repain. — Most  of  the  work  done  in  the  machine  and  hlacksmitb 
shops  is  chargeable  to  some  other  class  of  work,  Toolx  and  machinery  have  been 
kept  in  good  reptur.  The  shojis  were  painted  inside.  Twenty-five  new  flasks  were 
made  for  the  foundry  and  the  patterns  were  moved  into  another  building  and  classi- 
fied. There  is  not  enough  foundry  work  to  keep  a  molder  regularly  employed,  so 
the  machinist  attends  to  it.  When  some  castings  ot  intricate  pattern  were  to  be 
made  last  (all,  authority  was  obtained  to  employ  a  molder  for  ten  days.  The  cast- 
ings cost  less  than  if  bought  from  an  outride  shop  and  at  the  same  time  the  molder 
worked  the  sand  intogood  shape  and  gave  some  good  points  on  handling  the  foundry. 
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K.\WMILIi  AND  C'ARI»KNTKR  MIIOPR. 

Operation  and  repairs, — The  niill  and  fihops  were  painte<l.  The  belting,  which  had 
(hiring  the  i)rt'ce(hng  yoar  been  Hubntituted  for  the  bevel  gearing,  l)ec'!aine  inefficient, 
due  largely  to  the  Hinall  nhaftingand  iinproiHT  arrangtunent  of  pulleys.  Under  high 
Hiwed  and  with  the  saw  making  an  average  cut,  the  pulley  Bhafts  bent  and  allowed 
the  l>elt«  to  slip.  Instead  of  making  600  revolutions,  a^  it  should,  the  saw  would 
make  250  revohitionn  a  minute  or  less,  btn-ome  rim-l)ound  and  either  saw  the  lumber 
very  cr<>oke<l  or  refuse  to  go  at  all.  It  was  impossible  to  saw  more  than  1,500  feet 
H.  M.  a<lay  with  it.  The  old  bevel  giiiring  was  j)ut  l>ack  ami  no  further  trouble 
was  had  with  it.     The  saw  n<>w  <'uts  from  5,000  to  (>,0(K)  fwt  a  day. 

The  sawmill  oiK»nitiv(»s  havt*  other  dutiiv  to  perform,  ami  only  work  in  the  mill 
when  a  bill  of  lumU'r  is  to  he  gotten  out. 

The  following  tables  shows  the  amount  ami  <"ost  <»f  lumlier  Hawe<l  and  planed: 

Aiiufunt  and  atxt  of  iuinhrr  thawed  and  planed. 


Month. 


IIWI. 
July 

Au>ni><t 

Bi'ptembi'r 

October 

November 

December 

11)02. 

January  

February 

Man'h 

April 

May 

June 

Total  and  aveniKe 


Sawed. 

Plam>d. 

Feet  B.  M. 

CkMtper 
M. 

FeetB.M. 

10.340 
8.542 
1.450 
7.443 

Gout  per 

11,>«8 
1U.8GH 
2l,{m 
6,630 
13,231 
19.013 

8,538 

0,525 

4.U0U 

11.303 

10.368 

82.59 
2.60 
3.12 
3.06 
2.92 
2.04 

2.57 
2.46 
1.56 
2.69 
3.13 

10.37 

.     L8 
2.19 

9,M4 

2.830 

3.700 

1.2U0 

H25 

3.01 

2.4? 
l.« 
2.71 

13,785  1          2,89 

16.789  iii 

137,153 

2.70 

51,913 

2.U 

m*iM>ix<;s. 


ImproremnUs  and  n'jHtirs. — Hard-tinish  plastering  was  put  on  the  Uxskniaater's 
house  at  Lock  9. 

The  following  buildings  were  paintinl:  I^ckmaster's  house  at  Jjcnik  9,  SflBistaDt 
engineer's  (luarters,  foremen's  (luarters,  lalK)rerH*  quarters,  machine  shop.  Hawniill, 
<.rari)enter  sno]),  lockman's  house  at  Lock  7,  property  house,  commissary,  n^gro 
(juarters,  negro  kitchen  and  dining  room,  and  nine  other  outbuildings  at  Lock  0. 
From  one  U)  three?  painters  were  employed  during  good  weather,  and,  in  addition 
to  the  above  work,  painted  boats,  rolling  st<x^k,  valve  covers,  window  screens,  water 
tank,  etc. 

Cement  floors  were  put  in  cellars  in  assistant  engineer's  and  foremen's  quarters. 

Most  of  the  l<M*kmen's  houses  are  two  stories  high,  the  trround  floor  lying  below 
the  level  of  the  lock  grounds.  The  lower  story  was  not  noore<l  when  the  houses 
wen' built.  S«>me  of  the  lockmen  have  families  of  seven  members.  It  1/^*88  neces- 
sary for  them  to  use  tlu;  lower  storv  for  dining  room  and  kitchen.  This  consisted  of 
one  large  room.  No  provision  had  l^een  made  for  preventing  the  water  that  fell  on 
the  roof  and  adjaivnt  sIojh^s  of  tlie  embankment  running  through  the  lower  room. 
As  a  conse<iuence,  the  floor  often  l)e<*ame  muddy  and  was  altogether  unsanitary. 
Floors  were  jnit  in  the  houses  at  Locks  3, 4, 5,  and  /,  which  were  the  only  ones  whose 
occupants  wen^  numerous  enough  to  com|)el  them  to  use  the  lower  story.  A  parti- 
tion was  put  across  the  nnyin,  dividing  it  into  kitchen  and  dining  room,  and  both 
were  ceiknl.  A  stone  wall  was  built  to  the  h<»ight  of  the  ceiling,  across  the  end  of 
the  lower  story  next  the  embankment  an<l  factnl  with  ci^ling. 

Numerous  other  minor  rei)air8  were  made  to  the  buildings,  but  no  new  ones  were 
added. 
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Vnil  cost  of  repairs  and  improvements  of  buildings. 


Month  (1901-2). 


July 

August 

September 
October. . . 
November 
December 
January  .. 


Month  (1901-2). 


February 

March 

April 

May 

June 

Total  cost  per  building 


Co8t  per 
building. 


S3. 51 

.72 

2.83 

6.04 

5.26 


a  42. 66 


a  Thirty-nine  buildings. 


QUARTERS   AND   GROUNDS. 


In  addition  to  the  ordinary  work  of  keeping  grass  and  weeds  cut,  ditches  opened, 
fences  repaired,  and  grounds  generally  cared  for,  the  following  work  was  done: 

Above  and  around  Lock  1  the  United  States  owns  about  15  acres  of  land.  This 
was  formerly  a  swamp  covered  with  a  dense  growth  of  trees  and  undergrowth.  Dur- 
ing the  year  it  was  ditched  and  cleare<l,  leaving  only  the  best  trees  standing.  The 
land  has  dried  out,  ^rass  has  begun  to  cover  it,  and  besides  adding  to  the  attractive- 
ness of  the  locality  it  will  be  more  healthful. 

Lock  5  is  situated  about  100  feet  from  the  bluff.  A  levee  about  3  feet  wide  on  top 
and  5  high  connected  the  upper  end  of  the  lock  with  the  bluff.  The  levee  was  get- 
ting worn  to  unsafe  proportions.  Partly  to  strengthen  it  and  partly  to  make  a  ship- 
ping yard  for  parties  desiring  to  ship  by  steamboats,  the  space  below  the  levee,  50  feet 
wide  and  reaching  from  the  lock  wall  to  the  bluff,  was  filled  in  with  earth  level  with 
the  top  of  the  wall.  More  traffic  is  done  from  this  lock  than  an^  other  on  the  canal 
except  Lock  6,  and  there  was  formerly  no  place  suitable  for  piling  stuff  against  the 
steamboat's  coming. 

Heavy  hauling  during  the  winter,  in  fact  for  several  seasons,  had  cut  up  the  road 
from  Lock  6  to  the  Florence-Huntsville  road.  The  road  is  about  H  miles  long. 
Three  hundred  cubic  yards  of  chert  was  placed  on  it,  the  ditches  opened,  new  cul- 
verts made,  and  old  ones  enlarged  and  extended.  The  road  is  now  in  first-class  con- 
dition. 

Two  dry  walls  and  culverts  were  built  in  the  barnyard  at  Lock  6,  and  dry  walls 
were  built  around  two  sides  of  the  lower  property  house  to  prevent  its  being  under- 
mined by  small  branches  that  flow  by  it.  About  600  linear  feet  of  guttering  and 
curbing  was  placed  along  the  drive  m  the  grounds  at  Lock  6.  A  cement  walk, 
entrance,  and  gate  posts  were  put  in  the  front  yard  of  the  assistant  engineer's  quarters. 

FLOATING  PLANT — REPAIRS. 


U,  S.  8.  Colbert. — A  new  canvas  covering  was  put  on  the  roof;  the  boat  was  painted 
inside  and  out,  from  hold  to  top;  a  few  minor  repairs  were  made  to  the  machinery 
and  woodwork.    The  boat  is  in  splendid  condition. 

U.  S.  S.  Kinaman. — Grating  covers  for  hatches  were  put  in  to  better  ventilate 
the  hold;  a  half  bulkhead  was  run  around  the  boiler  and  engines  and  canvas  blinds 
put  on  from  the  bulkhead  to  the  roof  for  protection  of  the  engineman  and  stoker 
m>m  cold  and  bad  weather.  The  engineman* s  feet  were  frozen  on  one  occasion 
before  this  was  done.  The  sprocket  wheels  used  to  be  continually  breaking.  The 
pattern  was  changed,  dropping  one  tooth,  new  wheels  cast  and  put  on,  and  in  the 
eight  months  they  have  been  in  use  show  no  signs  of  breaking  and  very  little  wear; 
heavier  wheel  flanges  were  also  cast  and  put  on  and  the  wheel  rebuilt;  other  minor 
repairs  were  made,  chiefly  by  the  engineman. 

Dredge  Bucgrus  (elevator). — The  dredee's  hull  is  in  bad  condition  and  will  have  to 
be  rebuilt  during  the  ensuing  year.  Therefore  only  such  repairs  as  were  necessary 
for  the  season's  work  were  undertaken. 

Barge  B  (now  marked  U.  S.  12). — Was  docked,  new  rakes  and  head  blocks  put  on, 
deck  patched,  and  all  seams  calked.     Repairs  cost  $237.98. 

Naphtha  launch. — Overhauled  engine,  made  new  coupling,  and  put  in  new  shaft. 
Ck)st.  $47.12. 

iShy*.— Repaired  three.    Cost,  $11.04. 

U.  8.  8.  McPherson, — Repairs  to  roof  and  engines.    Cost,  $33.17. 

Derrick  boat  No,  S, — Was  docked  and  repairs  to  the  amount  of  $147.43  were  made. 
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The  hull  is  in  bad  condition  and  will  have  to  be  rebuilt  before  another  HeaHonVwoit 
is  undertaken  with  it. 

Derrick  boat  No.  4- — Had  a  single  engine  attacheil  to  the  boiler.  The  crown  sheet 
of  the  boiler  was  crai^ked.  It  was  replat*ed  with  a  l>oiler  formerly  iitsed  witli  the 
sand-blast  outfit,  and  doubUMlruin  hoisting  engines,  taken  from  the  scrap  pile  and 
repaired,  were  put  on.  Tlie  machinery  is  in  Ix^tter  condition  than  that  taken  off, 
and  the  Imll  is  m  fairly  good  ('ondition.     Cost  of  repairs,  $128.26. 

i'7a/6oa^. ^-Calked  and  rejiaired  to  the  extent  of  $10.46. 

DRY   DOCK. 

Operation  and  repairs*.— The  following  boats  Ixilonging  to  the  United  States  were  on 
the  dock  for  repairs  during  the  year:  Two  bargee,  1  derrick  Ixmt,  and  dredge  Keu- 
tuchj.  Mud  was  cleaned  out  of  the  dock  and  from  behind  the  gate.  No  repoire 
were  made. 

KXTRAORDINARY    WORK    Dl'E  TO    STORit   DAMAGE. 

March  28,  1902,  there  occurred  a  storm  of  unusual  violence  that  wrought  heavy 
damage  to  the  canal.  The  rainfall  was  the  heaviest  ever  recordetl  for  this  section. 
At  Riverton,  Ala.,  the  rainfall  for  twenty-four  hours  was  7.15  inches,  and  at  Shiloh 
battlefield,  about  80  miles  farther  down  the  river,  it  was  about  the  same.  At  Flo^ 
ence  only  2.5  inches  was  reconled.  The  heaviest  rain  probably  passed  to  the  north- 
west of  Florence  and  across  the  heads  of  the  drainage  Ijasins  of  the  creeks  that  citw 
the  canal.  While  at  Lock  6  the  rainfall  was  heavy,  it  couM  not  be  said  to  be 
unusual. 

Two  extra  watchmen  were  placed  on  duty  that  night  for  fear  of  danger  from  Six 
Mile  Creek.  A  number  of  steamboats,  two  costly  dredges,  and  some  other  floating 
plant  were  in  the  level  crossed  by  that  stream,  and  it  was  for  the  care  and  protection 
of  these  that  the  extra  watchmen  were  detaile<l.  At  10  o'cloi^k,  when  the  overseer 
retired,  everything  was  all  right.  Two  hours  later  a  watchman  reported  water  rim- 
ing over  the  railroad  track  at  the  roundhouse  juhst  below  Lock  6.  This  water  came 
from  Shoal  Creek,  alK>ut  a  mile  below,  and  showed  that  the  creek  was  about  3  feet 
above  the  top  of  the  aqueduct  in  which  the  canal  crosses  the  creek. 

Comparison  with  jKist  floods. — In  March,  1897,  the  Tennessee  River  reached  a  higher 
stage  in  this  vicinity  than  ever  before  recorded.  Heavy  rains  fell  all  over  the  sui^ 
roumling  country  and  continued  for  several  days.  At  that  time  Shoal  Creek  barely 
touched  the  bottom  of  the  aqueduct.  Once  before,  when  the  last  8i)an  of  the  aqoe- 
duct  was  building,  the  creek  rose  probably  a  foot  on  the  side  of  the  aqueduct,  oat 
no  damage  resulted  fnjm  either  or  those  rises.  Several  days  elapsed  between  the 
beginning  of  the  rise  and  it^  crest,  and  the  drift  had  practically  all  run  out  of  the 
creek  before  a  dangerous  stage  was  reache<l.  On  March  28,  this  year,  Shoal  Creek 
I)assed  from  an  onliuary  stage  at  dark  to  a  raging  torrent,  and  the  crest  of  the  rise, 
at  midnight.  It  got  about  3  feet  above  the  top  of  the  aqueduct,  or  10  feet  higher 
than  the  rise  of  1897.  The  discharge  of  the  creek  this  year  must  have  been  im- 
mensely greater  than  in  1897,  for  then  the  river  was  full  and  its  water  backed  up 
into  the  creek,  while  this  year  the  river  was  low  and  the  dischai^e  of  the  creek  freer. 
The  current  of  the  creek  showed  over  half  a  mile  into  the  river. 

Drift. — ^The  banks  of  the  creek  are  heavily  timbered  from  its  headwaters  to  its 
mouth.  The  water  came  with  such  a  rush  that  great  quantities  of  drift  were  brought 
down.  Trees  as  large  as  4  fei>t  in  diameter  came,  roots  and  all.  The  open  space 
beneath  the  aqueduct  was  clogged  with  it,  and  when  the  water  began  pouring  over 
its  top  the  heavy  trec^s  acted  as  battering  rams  on  the  uj^stream  side  of  the  aqueduct 

The  banks  were  left  a  tangle<l  mass  of  drift,  principally  uprooted  trees  lodgel 
against  those  that  were  left  standing.  This  will  be  a  menace  to  the  aoueduct  dnni^ 
rist^s  in  the  creek  for  years  to  come.  As  the  uprooted  trees  decay  ana  drj*  out  they 
will  be  easily  dishxlged  by  floods-and  will  be  brought  down  on  the  aqueduct.  Every 
prtH'aution  will  be  taken  to  guard  against  damage  fn)m  this  source.  Drift  will  be 
cleared  away  after  every  rise  and  the  a<jue<luct  will  be  watched  during  fl(»<xip. 

It  may  not  be  out  of  place  to  st^nte  that  the  surrounding  country  suffered  severe 
losses  from  the  flood.  J^uderdale  Countv,  in  which  the  canal  is,  lost  six  of  its  eight 
metal  highway  bridges;  old  mills  that  hail  hvxm  landmarks  sin<*e  the  t^rly  settlement 
of  this  neighborhood  were  washed  away;  tniflii*  was  suspended  on  one  of  the  rail- 
roads for  more  than  a  week,  and  on  another  for  several  days. 

DAMACIES. 

The  next  morning  disclosed  the  following  damages:  The  uj)strcam  side  of  9  Imiv? 
of  the  aqueduct  was  broken  off  tlirough  the  angles  that  connected  the  sides  m'ltl 
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bottom;,  the  side  was  torn  apart  in  bay  lengths  and  cast  over  into  the  aqueduct;  the 
masonry  of  9  piers  and  1  ainitnient  wa.s  dislodged  for  from  three  to  six  courses 
down;  several  other  piers  were  damaged  and  the  upstream  sill  was  torn  off;  the 
heavy  trussed  wood  side  fenders  were  broken  off  for  9  bays  on  the  upstream  side 
and  15  bays  on  the  downstream  side,  the  latter  being  swept  away;  the  railway 
bridge  on  the  lower  side  of  the  a<iueduct  was  swept  away.  This  consisted  of  26 
spans  with  two  20-inch  I-])eams  to  the  span,  topped  with  sawed  ties  and  double 
guard  rails.  The  ties,  railroad  rails,  and  guard  rails  are  a  total  loss.  All  of  the 
I-beams  have  been  recovered.  Some  of  them  w^ere  found  half  a  mile  from  the 
aciueduct.  When  it  is  known  that  the  beams  weighed  about  2,000  pounds  each,  some 
idea  can  be  had  of  the  current  that  bore  them  so  far. 

Breaks  were  matle  in  the  canal  embankments  just  above  the  aqueduct,  one  from 
the  creek  into  the  canal  and  the  other  from  the  canal  into  the  river.  The  former 
was  50  feet  wide,  the  latter  100.  Another  break  300  feet  wide  occurred  a  thousand  feet 
below  Ix>ck  7,  and  at  that  place  half  the  bank  for  400  feet  more  was  washed  away. 
From  500  feet  below  Lock  7  to  Lock  8  the  railroad  track  was  washed  off  the  towpath, 
a  thousand  feet  of  it  being  a  total  loss.  For  the  same  distance  the  riprap  was  washed 
from  the  canal  side  of  the  towpath.  No  other  breaks  occurred,  but  the  embank- 
ments were  badly  washeil  between  Locks  6  and  8  and  2  and  4.  Timber  frames  under 
bridge  over  Bluewater  Creek  were  washed  away.  Three  dump  scows  belonging  to 
the  lower  river  dredging  outfit  were  in  the  pool  between  Ix)ck  7  and  the  aqueduct. 
They  were  tossed  over  the  embankment  and  one  was  left  perched  on  top  of  two  lock 
walls  of  the  old  Alabama  Stiite  Canal.  Two  barges,  dredge  Jfanvoodj  1  quarter  boat, 
and  snag  barge  were  left  stranded  in  the  tnmk  ot  the  canal  below  Lock  6. 

No  lives  were  lost  in  the  flood.  The  lock  man  at  Lock  8  waded  with  his  family 
through  water  knee  deep  to  a  boat  and  escaped  to  the  hill.  The  lockman  at  Lock  7 
was  cut  off  on  all  sides  and  sought  refuge  with  his  family  on  the  lower  valve  cover. 
The  water  rose  halfway  up  the  side  of  the  cover. 

REPAIRS. 

The  first  aim  of  the  repair  work  was  to  reopen  navigation,  to  do  everything  to  that 
end  first,  and  let  the  rest  follow.  It  was  also  decided  by  you  that  wherever  weak- 
ness had  been  developed  by  the  flood,  extra  strength  should  l^e  given  in  the  repair 
work.  Word  was  sent  through  the  country  of  the  need  of  stonecutters,  laborers,  etc., 
and  in  a  few  days  all  the  men  who  could  be  advantageously  employed  were  at  work. 

Af^ueduct. — A  contract  was  let  to  Walsh  &  Weidner,  of  Chattanooga,  Tenn.,  to 
repair  the  metal  work  on  the  damaged  side  of  the  aqueduct.  Their  mechanics 
arrived  April  21  and  worked  until  May  10,  when  they  were  recalled  to  Chattanooga 
to  await  the  arrival  of  the  angle  iron.  They  returned  to  work  May  19  and  finished 
their  contract  May  31.  But  for  the  failure  of  the  angle  iron  to  come  promptly,  navi- 
gation could  have  been  reopened  on  or  before  May  20.  The  angle  iron  was  on  the 
wav  from  Pittsburg  a  month. 

I^av^tion  was  declared  reopened  June  5,  and  on  that  date  the  U.  S.  S.  Kinpman 
went  through  from  Lock  6  to  Lock  9.  The  work  performed  by  Walsh  &  Weidner 
was  as  follows:  Three  thousand  seven  hundred  and  sixty-three  rivets  cut  out,  176 
set  screws  removed,  4,787  rivets  furnished  and  driven,  540  set  screws  and  screw  bolts 
furnished  in  place,  3,254  new  holes  drilled  for  set  screws  and  rivets,  381  pounds  of 
plates  and  bars  furnished,  delivered  at  Ix)ck  6,  and  36 J  days*  time  of  mechanics  doing 
extra  work,  such  as  straightening  and  flanging  sheets,  fitting  and  patching  beams 
and  placing  them  in  their  supports  in  piers;  fitting  sheets  to  I-beams;  fitting  and 
cutting  angle  iron,  and  fitting  braces  and  cover  plates.  I^bor  to  the  amount  of 
$148.33  was  furnished  to  assist  mechanics.  Employees  of  the  United  States  also 
made  new  U -bolts  and  side  braces,  straightened  outside  bottom  beams  and  connect- 
ing bottom  plates;  made  ends  and  drilled  ends  for  extra  U -bolts,  built  scaffolds, 
repaired  tools,  erected  derricks,  etc. 

It  was  evidently  supposed  in  designing  the  aqueduct  that  the  w^ater  would  never 
get  upon  the  side  of  it,  for,  while  ample  provision  has  been  made  against  the  hydro- 
static pressure  of  water  contained  in  the  acjueduct,  but  little  provision  has  been  made 
against  strains  from  the  creek  toward  the  inside.  In  replacing  the  damaged  parts 
additional  strength  was  designed  in  making  the  -braces  for  the  bottom  side  beam 
heavier  and  of  angle  iron  assembled  in  the  form  of  built-up  tees.  An  extra  U-bolt 
attaching  to  the  top  I-beams,  and  passing  around  the  upstream  side  of  the  pier  will 
be  put  in  at  each  pier.  An  anchor  rod  about  7  feet  long  was  in  that  part  of  each 
pier  lying  above  the  side  of  the  aqueduct.  It  has  been  proposed  to  put  three  anchor 
rods  of  greater  length  than  the  old  ones  in  each  pier.  Tne  metal  work,  especially 
the  bottom  I-beams,  are  very  rusty,  the  rust  standing  out  in  blisters,  upon  the 
removal  of  which  deep  pits  were  disclosed.  It  was  decided  to  scrape  all  the  metal 
work  and  cover  it  with  gas-house  pitch,  heated  before  application.  Parts  of  the 
metal  work,  covered  with  pit<^h  when  the  acjueduct  was  built,  are  as  well  covered 
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to-day  as  when  it  was  put  on,  while  no  sign  of  paint,  put  on  at  the  same  time,  is 
left. 

Railroad  bridge. — The  20-inch  I-beains  were  scattered  over  a  space  one-fourth  by 
one-half  mile  in  the  Tennessee  River,  at  the  mouth  of  Shoal  Greek.  They  were  ail 
bent,  some  of  them  badly.  All  of  the  I-l)eams  were  recovered  and  straightened  by 
screw  power  and  hammering,  in  a  device  gotten  up  for  the  purpose,  and  pot  back  on 
the  piers. 

Masonry. — It  was  thought  that  the  stonework  on  the  aqueduct  would  be  the  point 
of  delay.  Every  effort  was,  therefore,  directed  toward  pushing  that  part  of  the 
work.  A  quarry  was  ()j)ened  up  about  2J  miles  above  Lock  6,  at  the  only  aixsesedble 
place  where  anything  hke  suitable  stone  could  be  procured.  Stonecutters  were  on 
hand  to  dress  the  stone  as  fast  as  the  quarry  could  produce  it  Twenty-nine  stones 
from  the  quarry  and  19  of  the  old  ones,  re<^ut,  were  needetl,  together  with  about  as 
many  more  that  were  not  damaged,  to  rebuild  the  piers,  abutment,  and  sill.  The 
stones  were  laid  in  Portland  cement  mortar,  mixe<l  in  the  proportion  of  1  part  cement 
to  2  parts  sand,  and  the  joints  pointed  with  a  1  to  1  mixture. 

EMBANKMENTS. 

Above  aquedtidy  south  side. — ^The  break  at  this  place  was  filled  partly  by  train,  get- 
ting earth  from  a  borrow  bank  just  below  Lock  4,  and  partly  by  wheelbarrows  witti 
gravel  and  clay  from ji  small  bank  between  river  and  embe^kment.  A  dry  wall  of 
the  length  of  the  break  (100  feet)  originally  face<l  this  embankment  on  tne  canal 
side.  This  wall  was  rebuilt,  but  of  larger  cross  section.  It  is  16  feet  hi^h,  8.5  feet 
thick  at  base,  and  3f5  feet  wide  on  top.  It  is  also  proposed  to  cover  the  nver  aide  of 
the  embankment  with  hand-laid  paving,  18  inches  thick.  About  half  of  the  paving 
is  laid. 

Above  aqueduct y  north  side. — This  break  was  filled  by  wheelbarrows  with  clay  and 
gravel  taken  from  the  canal  trunk  from  50  to  100  feet  above. 

At  Jjock  7. — This  ])reak  was  filled  by  wheelbarrows  with  clay  and  gravel  from  the 
triangle  of  lowland  between  the  canal.  Shoal  Creek,  and  the  hill.  Average  haul 
was  about  200  feet. 

The  levee  opposite  Lock  7,  connecting  the  lot^k  and  the  hill,  was  filled  in  the  same 
manner  as  the  above  break.  Its  purpose  was  to  keep  the  high  waters  of  Shoal  Creek 
from  passing  behind  Lock  7  and  entering  the  canal  below.  At  your  suggestion,  this 
will  be  converted  into  a  paved  weir  to  take  care  of  a  part  of  the  water  of  Shoal  Creek. 
Its  crest  will  l)e  at  about  the  same  elevation  as  the  Iwttom  of  the  aqueduct,  and  will 
relieve  the  aqueiluct  by  increasing  the  discharge  outlet  of  Shoal  Creek  at  stages  that 
are  dangerous.  The  water  so  ciirrie<l  off  will  be  discharged  into  the  river  over 
another  weir  between  Ix)ck8  7  and  8. 

Below  JjOck  7. — Here  was  the  worst  l)reak,  requiring  the  most  material  to  fill  and 
the  most  inaccessible  place.  A  bluff  bank  100  or  more  leet  high  is  along  the  land  side, 
and  no  land  lies  between  tlie  towpath  and  the  river.  The  trunk  of  the  canal  fur- 
nished about  50  per  cent  of  the  material;  for  the  rest,  there  was  nothing  to  do  but 
wheel  it  from  the  hill  to  the  face  of  the  bluff,  dump  it  into  the  canal  trunk,  and 
rehandle  it  with  wheelbarrows.  Where  the  break  was  the  new  embankment  was 
covered  with  broken  stone.  That  on  the  river  side  will  afterwards  be  leveled  and  a 
dry  wall  laid  in  its  place.     The  canal  side  for  about  600  feet  will  be  paved. 

The  following  is  a  summary  of  the  classes  and  cost  of  work  done  in  repairing  storm 
damage : 

Aqueduct. 

Ironwork ; 

Walsh  &  Weidner*s  contract $646. 39 

Other  work  on  metal 1, 094. 79 

Stonework: 

79  cubic  yards  stone  quarried,  at  $2.30 181. 70 

237  cubic  yanls  stripping,  at  44  cents 106. 32 

38.3  cubic  yards  stone  cut,  at  111.82 452. 70 

Special  cutting,  slats,  etc 289. 23 

62  cubic  yards  masonry  set. . .-. 213. 78 

Clearing  up  wreckage,  building  derricks,  and  otiier  preparations 466. 33 

Embankments. 

Levee  and  adjacent  emlmnkment  at  Loitk  7: 

4,1 12  cubic  yanls  earth  wheeled,  at  15.7  cents 646.09 

147  square  yards  mving  laid,  at  $1.08 159. 31 

Above  aqueduct,  soutn  side: 

1,872  cubic  yards  earth  trans|X)rted  on  cars;  1,250  cubic  yanls  ro«'k, 
clay,  and  gravel  wheele<l ;  3, 122  cubic  yards,  at  21  cents did.  66 
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Above  aqueduct,  south  side — Continued. 

438  cubic  yards  dry  wall  built,  including  stone  quarried,  excavation 

for  foundation,  and  other  preparations $1, 089. 83 

432  square  yards  paving,  18  inches  thick,  laid   (75  square  yards 

relaid) ,  including  cost  of  quarrying  stone,  at  $2. 10 907.  20 

Above  aqueduct,  north  side: 

795  cubic  yards  earth  wheeled,  at  18.3  cents 145. 60 

43  cubic  yards  paving  blocks  quarried,  at  $3.09 132. 95 

Below  Lock  7: 

9,920  cubic  yards  earth  wheeled  (4,305  cubic  yards  handled  twice) ...     2, 847. 54 

321  cubic  yards  stone  qiiarriecl 127. 36 

445  cubic  yards  gravel  wheeled  from  bar  in  river  for  surfacing  road- 
bed          220.05 

At  Lock  2: 

1,684  cubic  yards  earth  transported  on  cars  for  repairing  embank- 
ments, at  32  cents 370. 60 

1,600  square  feet  of  embankment  slopes  graded  and  planted  in  Ber- 
muda grass 176. 00 

Repairs  to  embankments  at  other  places 32. 28 

Railway: 

Repairs 929.13 

Operation 663.  78 

Office 15L67 

Holidays  and  lost  time 476.  75 

Subsistence 2,656.22 

Miscellaneous 531. 97 

Tools,  materials  on  hand,  etc 470. 76 

Total 16,706.88 

Very  respectfully,  your  obedient  servant, 

W.  S.  Winn,  AHslMaid  Engineer. 
Maj.  John  G.  D.  Knight, 

Corps  of  Engineers. 


CC3. 


IMPROVEMENT    OF    FRENCH    BROAD    RIVER    AND    LITTLE    PIGEON 

RIVER,  TENNESSEE. 

*  *  *  *  *  *  * 

No  work  ^npon  the  French  Broad  River  was  undertaken  during  the 
past  year.  The  funds  available  were  not  sufficient  to  make  it  econom- 
ical and  advantageous  to  do  so. 

#  4c  «  *  *  *  * 

Money  statement. 

July  1,  1901,  balance  unexpended $2,467.31 

Amount  appropriated  by  nver  and  harbor  act  approved  June  13,  1902  . .     15, 000. 00 

17, 467. 31 
June  30,  1902,  amount  expended  during  fiscal  year 1, 064.  70 

July  1,  1902,  balance  unexpended 16,402.61 

July  1,  1902,  outstanding  liabilities 355.27 

July  1,  1902,  balance  available 16,047.34 


Amount  (estimated)  required  for  completion  of  existing  project 65, 000. 00 

Amount  that  can  be  profitably  expended  m  fiscal  year  ending  June  30, 
1904,  in  addition  to  the  balance  unexpended  July  1,  1902. 

For  works  of  improvement |20, 000. 00 

For  maintenance  of  improvement 2, 000. 00 

22,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
.    4,  1807,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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The  following  appropriations  have  l^ecn  made  by  Congress  for 
improving  French  Broad  River,  including  the  Little  ti^eon  River  in 
Tennessee,  viz: 


Act  of — 

June  14,  1880 $10,000 

March  3,  1881 3,500 

Auguet2,  1882 5,000 

July  5,  1884 3,500 

AugU8t5,  1880 6,000 

AugUHtll,  1888 10,000 

September  19, 1890 10, 000 


Act  of — 

July  13,  1892 $15,000 

August  18,  1894 7,000 

Junes,  1896 5,000 

March  3,  1899 5,000 

June  13,  1902 15,0ai 


Total 95,000 


The  total  amount  expendetl  to  the  close  of  the  fiscal  year  enduig  Jime  30, 1902,  was 
178,597.39. 


ArtieU's. 


Brick 

Coal 

Fertilizer 

Flour 

General  merchandi8e 

Grain 

Hay 

Live  stock 

LogH 


COMMERCIAL   STATISTICS. 


Freyich  Broad  Rivera  Teintexsee. 


Year  ending  De<\ 
31,  1901. 


Tons. 


Estimated 
value. 


55 

$200 

550 

1,100 

155 

3.100 

1,000 

45,000 

1,015 

111,650 

2,711 

70,060 

2,853 

45, 145 

22 

1,540 

350 

2,100 

Articles. 


Lumber. 
Marble. - 
Pnxiuce. 
Sand  . . . . 
Sbingles 
Wood  ... 


Total. 


Year  cndinr  Dec. 
81, 1901. 


Tons. 


6,720 

50.000 

265 

36,750 

4 

890 


103,^40 


Estimated 
\'alae. 


75,000 
500.000 

82,  JW 

taw 

l.SS^ 
922.06 


All  of  the  logs  (350  tons)  were  floated  down  in  rafts. 
Of  the  lumber  80  tons  were  floated  down  in  rafts. 
Number  of  pa.ssengers  tranHiK)rted  (1901),  3,100. 

Details  of  freight  and  passenf/ei"  traffic  on  the  French   Broad  Rii^er  ftetween  IjeadwUy 

Tenn.y  and  mouth  and  to  poinUi  helmv  mouth. 

[Distances  given  are  on  the  French  Broad  only.] 


Milas.  i   l*a^n-       Toitt. 


Leadvale  and  Knoxville 

One  mile  above  moulh  to  1  mile  below  Knoxville 

One  mile  above  mouth  to  Knoxville 

Rafted 


09.5 
1 
1 


Miscellaneous . 


3,100 


Total 


3,100 


14, 242 

74, »» 

11,751 

43D 


103,  $» 


The  above  table  shows  that  84  per  c^ent  of  the  tonnage  for  1901  was  transported  • 
distance  of  about  1  mile. 

Of  the  6  steamboatH  rei>orto<l  in  the  last  annual  report  as  plyinj?  on  the  Fn^m'h 
Broad  River,  2  were  not  in  thi.s  nervice  during  the  year,  and  the  nuinl>er  of  liargi^ 
was  reduced  from  27  to  25. 

No  additional  boats  were  put  on. 

The  total  number  of  craft  operating  in  the  river  during  the  year  en<iing  December 
31,  1901,  was  4  steamboats,  of  a  total  of  258  tons  burden  net,  and  25  bargi«,  of » 
total  capacity  of  1,094  tons. 

These  steamboats  are  also  reported  as  plving  on  the  Tennessee  River  above  Chat- 
tanooga, Tcnn.,  and  one  of  them  also  on  the  Clinch  River. 
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C  C  4. 


IMPROVEMENT  OF  CLINCH  RIVER,  TENNP:vSSEE  AND  VIRGINIA. 

*  *  *  *  ¥r  *  * 

The  only  expenditures  during  the  year  were  for  care  of  property. 

*  *  *  *  *  *  * 


Monry  Htatetnent, 

July  1,  1901,  balance  unexpendeil $3,289,37 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902  . .       3, 000. 00 

6, 289. 37 
June  30,  1902,  amount  expended  duriu);  fiscal  year 1, 166. 55 


July  1,  1902,  balance  unexpended 5, 122. 82 

July  1,  1902,  outstanding  liabilities 481. 42 

July  1,  1902,  balance  available 4, 641. 40 

The  following  appropriations  have  been  made  for  this  improvement: 


Act  of — 

June  14,  1880 $10,000 

March  3,  1881 3,000 

August  2, 1882 3,  000 

July  5,  1884 5,000 

August  5, 1886. .   5, 000 

August  11, 1888 5, 000 

September  19,  1890 4, 000 


Act  of — 

July  13,  1892 $4,000 

August  18, 1894 2, 500 

March  3,  1899 8,500 

June  13, 1902 3, 000 


Total 53,000 


COMMERCIAL   STATISTICS   OF   CLINCH    KIVEU,  TKNNE88EE. 


Articles. 


Brick 

Coal 

Fertilizer 

Flour 

General  merchandise 

Grain 

Hay 

Iron  ore 


Year  ending  Decem- 
ber 31,  1901. 


Tons. 


73 

900 

158 

720 

5,498 

8,ia3 

2,265 

50,000 


Kstimatcd 
value. 


S318.00 

1,800.00 

3,160.00 

32,377.50 

594, 548. 40 

212,841.80 

31,637.38 

62, 500. 00 


Year  ending  Decem- 
ber 31,  1901. 


Articles. 


Live  stocic 

Logs "  

Lumber  .. 
Produce . . . 

Sand 

Stone 


Estimated 
value. 


914,448.00 

&19,970.00 

8,312.50 

97,840.00 

17,850.00 

5,500.00 


Total I     164,586       1,633,103.58 


Number  of  passengers  transported  (1901 ),  3,788. 

«  Sixty-eight  thousand  seven  hundred  and  six  tons  of  the  logs  reported  above  were  floated  down  In 
niftfl.  The  logs  and  13.178  tons  of  other  articles  included  in  the  abctve  statement  are  the  only  items 
reported  «s  move<i  on  the  Clinch  River  above  Kingston.  The  rest  of  the  commerce  reported  in  the 
table  was  between  Kingston  and  point**  on  the  Tennessee  River,  Kingston  being  only  four-fifths  of  a 
mile  from  the  junction  of  the  Clinch  with  the  Tenneshce  River. 

CRAFT   OPEUATINd    IN   CLINCH    KIV^ER. 


Of  the  7  steamboats  reported  in  my  last  annual  report  as  plying  on  the  Clinch 
River,  the  Onega  and  W.  T.  Gallaher  were  not  in  this  service  during  the  year,  and 
the  number  of  barges  was  reduced  from  25  to  17.    No  additional  boats  were  put  on. 
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The  total  number  of  craft  operatine  in  the  river  during  the  year  endiiup  December 
31,  1901,  was  5  steamboats,  of  a  total  of  445  tons  burden  (net),  and  17  oaiiges,  of  a 
total  capacity  of  1,880  tons.  But  one  steamboat,  the  Clinch^  24  tons  burden,  and  2 
barges,  total  capacity  150  tons,  have  plied  above  Kingston. 


CC5. 

IMPROVEMENT  OF  HIWASSEE  RIVER,  TENNESSEE. 


The  river  and  harbor  act  of  June  13,  1902,  appropriated  $18,000  for 
improving  the  Clinch,  Hiwassee  (to  mouth  01  Ocoee),  and  Holston 
rivers,  lennessee.  Of  this  amount  $10,000  was  allotted  for  the 
improvement  of  the  Hiwassee  River. 


Money  Btateinent, 

Amount  appropriated  by  river  and  harbor  act  approved  June  13,  1902 
July  1,  1902,  balance  unexpended 


.  $io,ooaoo 
.   io,ooaoo 


Amount  ( estimated )  reipirtHi  for  completion  of  existing  project 61, 125. 00 

Amount  that  can  1x3  profitably  expended  in  fiscal  year  ending  June  ^, 

1904,  in  addition  to  the  balance  unexpended  July  1,  1902 5, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

The  original  estimate  submitted  in  1875  was  increased  from  1878  to 
1884,  inclusive,  to  $36,500,  which  amount  has  been  covered  by  the  ten 
appropriations  made  for  this  improvement,  viz: 

Act  of —  '  Act  of — 


August  14,  1876 $10,000 

June  13,  1878 10,000 

March  3,  1879 3,000 

June  14,  1880 3,000 

March  3,  1881 1,500 

August  2,  1882 1,500 


Julys,  1884 $2,500 

August  15,  1886 2,500 

August  11,  1888 1,000 

September  19,  1890 1,500 

June  13,  1902  (allotment)..  10,000 

Total 46,500 


Ct)MMEKCIAL  KTATIHTIO),  IIIWASSBK  KIVEK,  TENNESSEE,  PKOM   JUNE  29,  1901,  Tl> 

31,  1901. 


Articles. 


Brick 

Com 

auum 

FerUlizer 

Flour 

Geiieml  merehandiflc. 

Grain 

Hay 


TOIIK. 

14 

KHtimated 
value. 

S60 

281 

7,025 

13 

2,2ft0 

90 

9.000 

16 

700 

198 

22,010 

182 

6,506 

19 

331 

Artlclw*. 


Tons. 


LivcRtoek ;  24 

LogH :  480 

Lumber ,  200 

Produce i  80 

Sand ,  160 

I 

Total I  1,766 


ERtlinated 
value. 


fl.M 
S.fl« 

7.4» 


o2,ao 


Number  of  passengere  trans^iorted,  400. 

All  of  the  al)ove  logs  (489  tons)  were  floated  in  rafts,  as  follows: 

Three  hundred  and  forty  tons  from  Charleston,  Tcnn.,  to  Chattanooga. 


^ 
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Fifty-five  tons  from  Charleston,  Tenn.,  to  Raht. 

Ninty-four  tons  from  mouth  of  Ocoee  River  to  Charleston. 

The  rest  of  the  commerce  reported  in  the  above  table  was  from  the  mouth  of  the 
Ocoee  River  to  the  Tennessee. 

Report  was  received  from  but  one  steamboat,  the  Gasconade ^  of  74  tons  burden, 
whicn  plied  on  the  Hiwassoe  River  from  June  29,  1901,  to  December  31,  1901. 
Another  ]x)at,  the  OcoeCj  plied  on  the  river  up  to  May,  1901,  when  she  was  wrecked, 
and  the  records  lost. 


C  C6. 

IMPROVEMENT  OF  HOUSTON  RIVER,  VIRGINIA  AND  TENNESSEE. 


This  is  the  first  appropriation  made  for  the  improvement  of  the 
Holston  River. 

Money  statement. 

Appropriation  of  Juno  13,  1902 $5, 000 

July  1,  1902,  balance  unexpended 6, 000 


COMMERCIAL  HTATISTICS. 


No  steamboats  are  reported  as  plying  on  this  river,  traffic  having  been  confined  to 
taking  rafts  down  to  the  Tennessee  River. 


C  C7. 

SURVEY  OF  THE  TENNESSEE  RIVER  FROM  SCOTT  POINT  TO  UyCK  A, 

MUSCLE  SHOALS  CANAL. 

[PrinUMl  in  Hoiwe  Doc.  No.  60,  Fifty-Seventh  Ck^ugretw,  first  mawion.] 

Office  of  thk  Chief  of  Engineers, 

United  States  Army, 
Washington^  NovernJber  ^9,  1901. 

Sir:  The  river  and  harbor  act  of  March  3,  1899,  in  the  item  appro- 
priating $35,000  for  improving  Tennessee  River  between  Chattanooga 
and  Riverton,  provided  that  01  this  amount — 

so  much  as  may  be  necessary  shall  l)e  applied  in  the  survey  of  that  portion  between 
Bridgeport  and  Decatur  and  a  resurvey  of  the  remaining  portions  of  said  river 
between  the  points  named,  and  in  making  the  survey  between  Chattanooga  and 
Shellmound  tn rough  that  portion  of  the  river  commonly  called  the  "Suckj"  an 
examination  shall  be  made  with  a  view  to  the  construction  of  locks  and  dams  suitable 
for  convenient  and  safe  navigation. 

In  partial  compliance  with  this  provision  of  the  act.  Maj.  Dan  C. 
Kingman,  Corps  of  Engineers,  to  whom  was  assigned  the  duty  of 
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making  the  survey  provided  for,  submitted  a  report  dated  Januair  17, 
1900,  presenting  detailed  plans  and  estimates  for  improyement  of  the 
river  at  the  "Suck,"  or  mountain  section,  that  is  to  say,  of  a  reach 
17.5  miles  in  length,  extending  from  Chattanooga  down  to  Scott  Point, 
and  on  March  27,  1900,  there  was  submitted  by  him  a  prelimiDary 
report  on  survey  of  the  river  between  Bridgeport  and  Decatur.  Botn 
these  reports  were  transmitted  to  Congress,  and  are  printed  respect- 
ively, on  pages  2956  et  scq.  and  3008  et  seq.,  of  the  Annual  Report  of 
the  Chief  Engineers  for  1900. 

I  have  now  the  honor  to  submit  the  accompanying  copy  of  report  dated 
March  25,  1901,  with  mapa^^by  Major  Kingman,  upon  survey  of  the 
middle  section  of  said  river,  i.  e.,  from  Scott  Point  down  to  lx>ck  A, 
a  stretch  about  159  miles  in  length,  embracing  the  reach  between 
Bridgeport  and  Decatur,  and  terminating  at  the  upper  portion  of  the 
Muscle  Shoals  Canal  improvement. 

The  plan  of  improvement  presented  contemplates  securing  in  the 
improved  channels,  by  opcn-cnannel  work,  a  navigable  depth  of  5  feet 
at  normal  low  water  for  a  wudth  suitable  for  navigation,  tine  total  cast 
of  the  proposed  work  being  estimated  at  $770,640. 

Major  Kingman  states  that  it  would  be  possible  to  complete  the 
entire  improvement  in  about  the  time  required  to  improve  a  single 
one  of  the  shoals,  but  in  his  opinion  it  would  be  better,  m  the  intor&^t 
of  economy,  to  extend  the  work  over  four  or  five  seasons,  in  order  to 
avoid  the  necessity  of  purchasing  a  large  amount  of  plant.  He  is  also 
of  the  opinion,  which  was  concurred  in  by  the  division  engineer,  Col. 
Henry  M.  Robert,  Corps  of  Engineers  (now  brigadier-general,  Chief 
of  Engineers,  United  States  Army,  retired),  that  this  section  of  the 
river  is  worthy  of  being  improved  by  the  General  Government. 
Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
-Br/^.  Gen.  J  Chief  of  EnqineerB^ 
Hon.  Elihu  Root,       ^  if.  jS.  Army. 

Secretai'y  of  ^Var. 

report  of  maj.  d.  0.  kingman,  cgrl's  of  engineers. 

Engineer  Office,  United  States  Army, 

Chattanooga^  Tenn,^  March  ^6^  1901. 

General:  The  act  of  Congress  approved  March  3,  1899,  provides 
for — 

Improving  Tennesnee  River  between  Chattanooga  and  Riverton,  thirty-five  thou- 
sand dollarn,  of  which  amount  so  mucli  as  may  Ikj  necessary  shall  be  applied  in  the 
survey  of  that  portion  ])etween  Bridjreport  and  Dec^atur  and  a  resurvey  of  the 
remaining  portions  of  said  river  between  the  |X)int8  named,  and  in  making  the  8ur\*ey 
between  ('hattanooga  and  SheUmonnds  through  that  portion  of  the  river  commonly 
called  the  **Suck,"  an  examination  shall  be  made  witn  a  view  to  the  construction  of 
lo<?k8  and  dams  suitable  for  convenient  and  safe  navigation. 

The  Tennesisee  River  is  formed  b}'  the  junction  of  the  French  Broad 
and  Hoiston  rivers,  at  a  point  about  4^^.  miles  east  of  the  city  of  Kuox- 
ville,  in  the  State  of  Tennessee.  Its  course  is  southwestward  for  a 
distance  of  about  295  miles,  thence  northwestward  for  about  131  miles, 
thence  in  a  northerly  direction  for  about  226  miles,  and  it  finally 
unites  with  the  Ohio  River  at  the  citv  of  Paducah,  Ky.  The  total 
length  of  the  river,  measured  along  its  channel  line,  is  (561.36  miles.    Its 

^  Not  reprinted;  printed  in  House  Doc  No.  50,  Fifty-seventh  Congress,  first  seasioii. 
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length  is  distributed  by  States  as  follows:  About  388  miles,  or  nearly 
60  per  cent  of  its  length,  lies  entirely  in  Tennessee;  192  miles,  or 
nearly  30  per  cent,  is  entirely  in  Alabama;  about  48  miles  is  entirely 
in  Kentucky;  13  miles  between  Tennessee  and  Kentucky,  and  lOi 
miles  between  Alabama  and  Mississippi. 

The  river  dmins  an  area  of  40,811  square  miles.  Of  this  area 
about  22,000  -square  miles  are  in  Tennessee;  7,000  square  miles  in 
Alabama,  6,000  m  North  Carolina,  3,400  in  Virginia,  1,800  in  Georgia, 
1,050  in  Kentucky,  and  550  in  Mississippi. 

The  improvement  of  that  portion  oi  the  river  which  lies  between 
Chattanooga,  Tenn.,  and  Decatur,  Ala.,  was  first  undertaken  by  the 
United  States  in  1867;  for  the  river  and  harbor  act  of  that  year  pro- 
vided for  a  survey  of  the  river  from  Chattanooga  to  its  mouth.  In 
compliance  with  this  act  an  examination  of  the  river  was  made  by 
Assistant  Engineer  W.  B.  Gaw,  under  the  direction  of  Maj.  G.  Weitzel, 
Corps  of  Engineers.  No  instrumental  work  was  done  by  Mr.  Gaw's 
party  except  in  the  mountain  section  below  Chattanooga  and  at  Muscle 
Shoals. 

Nevertheless,  his  description  of  the  river  is  valuable  and  furnishes 
a  means  of  comparison  for  the  results  obtained  in  the  recent  survey. 
Mr.  Gaw  prepared  plans  and  estimates  for  the  improvement  of  this 
portion  of  the  river,  so  as  to  secure  a  low-water  depth  of  3  feet.  The 
works  proposed  by  him  were,  in  my  opinion,  entirely  inadequate  to 
secure  the  result  desired,  and  the  estimate  of  cost  was  exceedingly 
smsdl.  It  would  have  been  impossible  to  prepare  a  correct  and  suffi- 
cient project  with  the  data  at  his  command. 

In  connection  with  the  work  of  restoring  the  Muscle  Shoals  Canal, 
surveys  were  extended  up  as  far  as  the  he^  of  Browns  Island,  about 
11  miles  below  Decatur. 

In  1891  a  detailed  survey  was  made  of  the  mountain  section  between 
Chattanooga  and  Shellmound.  The  unsurveycd  portion  of  the  river, 
therefore,  was  that  reach  between  Shellmound  and  the  head  of  Browns 
Island,  about  136  miles.  To  cover  this  portion  of  the  river  a  properly 
equipped  party  was  placed  in  the  field  in  August,  1899.  The  field 
work  was  completed  and  the  party  disbanded  in  October  of  the  same 
year.  The  survey  was  of  the  ordinary  transit  and  stadia  kind,  and  its 
object  was  as  follows:  To  ascertain  the  length,  width,  and  general 
topography  of  the  river;  to  determine  the  level  of  its  water  surface 
at  the  time  of  the  survey,  and,  as  accurately  as  possible,  its  low -water 
surface;  to  ascertain  the  fall  at  every  shoal;  to  sound  the  river,  thor- 
oughly locating  all  obstructions  to  navigation  and  ascertaining  the 
character  of  the  bottom;  to  obtain  all  reliable  data  as  to  the  heignt  of 
floods  and  any  other  information  that  might  be  of  use  in  preparing 
plans  for  its  systematic  improvement.  As  above  stated,  all  measure- 
ments were  made  by  stadia.  The  values  of  the  wire  intervals  were 
determined  and  tested  from  time  to  time  by  readings  over  a  carefully 
measured  base.  The  azimuths  were  determined  and  checked  by 
observations  on  Polaris  or  51  Cephei.  Two  shore-line  parties  were 
emploved,  one  for  each  bank  of  the  river;  also  two  level  parties  and  a 
sounding  party.  The  work  of  the  shore-line  parties  was  constantly 
tested  by  check  points.  The  level  work  was  also  constantly  check^ 
by  cross  levels,  or  water-surface  observations,  in  the  pools.  Sound- 
ings were  located  by  polar  coordinates,  a  stadia  rod  in  the  sounding 
boat  being  read  from  the  shore.  The  cross  sections  were  taken  at 
right  angles  to  the  current.     The  soundings  were  about  25  feet  apart 
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on  the  cross  sections,  and  the  distance  between  the  8ection8  varied 
from  100  to  800  feet,  according  to  the  character  of  the  river  and  the 
nature  and  extent  of  the  obstructions  to  be  located.  Such  topography 
as  could  be  observed  from  the  crest  of  the  bank  was  noted  and  put 
upon  the  charts. 

The  work  has  been  phitted,  and  is  shown  upon  38  charts,  each  3  feet 
by  3  feet  inside  the  border.  In  addition,  the  notes  of  the  survey  of 
1891,  heretofore  referred  to,  were  replatted  upon  the  same  scale  from 
Chattanoojj^a  down  to  join  on  with  the  work  oi  the  new  survey.  This 
required  nine  additional  charts.  Two  charts  were  also  prepared  from 
existing  lield  notes  to  show  that  portion  of  the  river  between  Lock  A 
and  the  head  of  Browns  Island.  This  makes  49  charts  in  alL  In  addi- 
tion a  continuous  profile  was  prepared,  and  an  index  map  in  three  sheets 
dmwn  to  a  scale  of  1  inch  to  6,000  feet.  All  of  these  charts  have  been 
traced  and  paper  negatives  prepared  by  the  solar  Vandyke  process.  All 
of  the  tracings^  are  transmitted  herewith. 

The  cost  of  this  survey  for  field  and  office  work  was  $5,671.78,  era 
little  less  than  $42  per  mile  of  river  surveyed.  For  a  detailed  descrip 
tion  of  the  methods  and  results  of  the  survey,  attention  is  respectfully 
invited  to  the  report  of  the  surveyor,  Mr.  J.  E.  Hall,  which  is  trans- 
mitted herewith. 

In  my  report  of  January  17,  1900,  I  submitted  a  detailed  plan  and 
estimate  for  the  improvement  of  the  mountain  section  of  the  Tennessee 
riv(»r:  that  is  to  say,  of  a  reach  about  18  miles  in  length,  from  Chatta- 
nooga down  to  Scott  Point.  This  report  was  published  in  House  Doa 
No.  4H1,  Fifty -sixth  Congress,  first  session. 

From  Siott  Point  down  to  Lock  A,  the  upi)er  poilion  of  the  Muscle 
Shoals  Canal  improvement,  is  a  stretch  of  river  169  miles  in  length. 
For  the  improvement  of  this  no  definite  plan  exists.  The  information 
gained  by  the  recent  survey,  supplemented  by  the  gauge  records  at 
Chattanooga  and  Decatur  which  cover  a  period  of  about  twenty-six 
years,  by  the  numerous  discharge  observations  which  have  been  ImlA  on 
this  poi'tion  of  the  river,  by  the  rainfall  record  which  has  been  kept 
by  the  Department  of  Agriculture,  and  by  the  information  ^ven  m 
the  notes  of  the  earlier  surveys  and  reconnoissances,  is  sufiicient  to 
enable  a  definite  plan  of  improvement,  with  estimates  of  cost,  to  be 
prepared  which  can  be  relied  upon  to  secure  the  results  proposed. 

As  already  stated,  the  portion  of  the  river  under  consideration,  which 
is  called,  for  convenience,  the  "middle  section  of  the  Tennessee," 
extending  from  Scott  Point,  Tennessee,  to  Lock  A,  Alabama,  is  169 
miles  in  length.  In  this  distance  the  river  falls  64  feet,  or  has  a  mean 
slope  of  four-tenths  of  a  foot  per  mile.  The  low-water  width  of  tiiis 
portion  of  the  river  varies  from  600  to  2,200  feet.  The  banks  are  gen- 
erally from  20  to  25  feet  above  the  low-water  level,  and  the  survey 
shows  that  there  are  20  localities  where  the  depth  is  less  than  8  feet  at 
extreme  low  water.  The  total  distance  thus  obstructed  is  about  13.75 
miles,  or  8i  per  cent  of  the  entire  reach  under  consideration,  and  upon 
these  obstructed  points  a  considerable  part  of  the  fall  of  tiie  river  is 
concentrated. 

This  portion  of  the  river  is  seldom,  if  ever,  obstinicted  by  ice.  The 
high-water  velocity,  though  considerable,  is  never  great  enough  to  be 
a  serious  obstruction  to  navigJition.  The  only  obstruction  to  naviga- 
tion, therefore,  is  found  in  these  shoal  places  where,  at  low  water, 
the  depth  is  insufficient.    The  bottom  of  the  river  is  generally  oom- 

*  Not  printed. 
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posed  of  loose  rock,  gravel  and  clay,  though  occasionally  it  is  formed 
of  solid  rock  in  place.  The  banks  are  unusually  iirm  and  stable;  they 
are  covered  with  large  trees,  growing  nearly  down  to  the  low-water 
level,  clearly  demonstrating  tTieir  sta])le  character  and  the  fact  that 
the  high-water  periods  are  infrequent  and  of  short  duration. 

A  comparison  of  the  results  of  the  present  survev  with  the  former 
examinations  and  reconnoissances  inaicates  that  there  has  been  no 
change  perceptible  in  the  obstacles  to  navigation.  The  same  shoals 
exist,  with  the  same  depth  of  water  upon  them,  and  this  is  what  would 
be  inferred  from  the  character  of  the  bottom  and  banks  of  the  river. 
There  is  little  or  no  bur-making  material  traveling  downward  in  the 
river  bed;  there  are  no  caving  banks,  and  consequently,  no  changes 
in  the  shape  of  the  channel. 

Under  tliese  conditions,  this  portion  of  the  river  is  singularlj^  favor- 
able to  improvement  by  locks  and  dams.  The  total  fall,  64  feet,  could 
be  easily  overcome  by  6  dams  and  locks,  having  an  average  lift  of  about 
11  feet.  The  pools  would  be  nearly  27  miles  in  length,  and  the  banks 
of  the  river  are  high  enough  to  enable  such  an  improvement  to  be  made 
without  overflowing  valuable  land.  If  locks  were  employed  of  the  same 
size  as  those  at  Muscle  Shoals,  the  cost  of  the  improvement  would  be 
about  $50,000  per  foot  of  lift,  or,  in  round  numbers,  about  $3,600,000. 
By  such  an  improvement  almost  any  low- water  depth  in  reason  could 
be  secured;  but,  owing  to  the  fact  that  the  di^pth  on  the  miter  sills  of 
the  Muscle  Shoals  Canal  is  but  5  feet,  no  advantage  would  result  in  a 
low-water  depth  greater  than  this.  I  am  of  the  opinion  that  the  river 
is  worthy  of  such  an  improvement  at  such  a  cost,  provided  it  were 
necessary;  but,  owing  to  the  abundant  discharge  of  the  river,  and  the 
very  moderate  fall,  and  the  comparatively  insignificant  chamcter  of  the 
obstructions,  a  sufficient  depth  and  a  sufficiently  moderate  current  for 
all  purposes  of  navigation  can  certainly  be  secured  b}^  an  improve- 
ment by  regulation  at  a  very  much  less  cost  than  by  a  slack-water 
improvement. 

It  must  be  admitted  that  many  of  the  attempted  improvements  of 
rivers  by  regulation  have  proved  disappointing  in  the  end,  and  it  may 
be  wortn  while  to  point  out  brieflv  the  principal  causes  of  failure,  in 
order  to  show  more  clearly  why  the  improvement  of  the  middle  sec- 
tion of  the  Tennessee  by  this  method  is  likely  to  succeed.  The  bottom 
or  bed  of  an  ordinary  fresh-water  river  does  not  consist  of  a  smooth 
even  groove  or  furrow  like  a  ditch,  but  is  made  up  of  a  series  of  long 
and  comparatively  narrow  and  deep  holes  or  troughs,  th(\se  holes  being 
sepai*ated  from  each  other  by  ridges,  which  are  generally  broad  and 
flat  on  top,  and  of  such  length  as  to  make  the  river  considerably  wider 
where  they  occur  than  it  is  in  the  deep  portions.  The  crest  of  any  one 
of  these  ridges  is  generally  a  little  lower  than  that  of  the  one  which 
immediately  precedes  it  upstream.  These  ridges  are  the  bars  or  reefs, 
and  are  the  places  where  low- water  navigation  is  most  inconvenient  and 
difficult.  They  are  in  effect  a  series  of  submerged  dams,  w^hich  divide 
the  river,  when  low,  into  ponds  or  pools.  These  pools  vary  from  a  few 
hundred  yards  to  several  miles  in  length,  and  in  them,  when  the  river 
is  low,  the  water  is  generally  sufficiently  deep,  the  current  is  gentle, 
and  navigation  is  free  and  unobstructed,  and  the  pools  are  separated  by 
the  bars  where  at  low  water  the  river  is  wide,  the  water  shallow,  the 
current  rapid,  and  where  nearly  all  the  fall  is  concentrated,  where 
snags  and  Dowlders  are  generally  found,  and  where  navigation  is  in 
consequence  difficult,  often  dangerous,  and  sometimes  impossible. 
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This  is  the  condition  when  the  river  is  low,  but  as  the  river  rises  the 
condition  mpidly  changes,  for  with  each  foot  of  added  height  the  area 
of  cross  section  at  the  bar,  or  wide  portion  of  the  river,  increases  more 
rapidly  than  the  corresponding  section  in  the  pool  or  narrow  portion, 
and  at  a  certain  stage,  as  the  water 'rises,  the  area  of  cross  section  upon 
the  bar  will  be  equal  to  that  in  the  pool,  and  as  it  continues  to  rise  the 
area  on  the  bar  will  become  greater  than  in  the  pool,  and  the  bar  sec- 
tion will  then  be  the  one  affording  the  greatest  freedom  to  the  flow  of 
water,  and  the  pool  will  become  the  narrow  or  constricted  portion,  and 
the  velocity  of  the  current  from  having  been  the  greatest  on  the  bar, 
will  change  and  become  the  greatest  in  the  pool. 

Now,  if  the  river  is  a  silt-bearing  one,  and  if  the  bottom  is  covered 
with  material  which  can  be  moved  by  the  river  at  the  time  when  its 
velocity  is  greatest,  then  this  material  will  be  picked  up  during  the 
floods,  the  pools  will  be  dug  out  or  their  banks  washed,  ana  the 
material  moved  forward  by  the  water  until  it  comes  to  the  bar  section 
where  the  current  is  less  in  consequence  of  the  greater  area  of  dis- 
charge, and  there  a  portion  of  the  silt  will  be  deposited  and  the  bar 
built  up,  and  when  the  river  falls  it  may  happen  tnat  the  feebler  cur- 
rent of  the  low  stage  will  be  insufficient  to  cut  out  a  navigable  channel 
through  the  deposited  material. 

The  ordinary  method  of  improving  a  river  by  regulation  consists  in 
contracting  the  low- water  area  of  discharge  upon  the  bar  in  such  a  way 
as  to  elevate  somewhat  the  water  in  the  pool  above  and  to  force  the 
flow  of  the  river  to  take  place  in  a  comparatively  narrow  channel  on 
the  bar,  whereby  a  sufficient  depth  for  the  purposes  of  navigation 
mav  be  obtained.  The  contraction  works  are  generally  of  low  relief, 
and  produce  little  or  no  effect  at  the  flood  stages.  Therefore  in  a 
heavy  silt-bearing  river  it  may  frequently  hap];)en  that  when  the  river 
falls  it  will  be  found  that  the  contraction  works  and  the  regulated  chan- 
nel have  been  completely  buried  up  and  obliterated  by  the  mass  of 
bar-forming  material  and  the  low-water  current  will  not  be  suflicient 
to  restore  the  channel. 

Another  reason  for  the  failure  of  contraction  works  is  this:  If  the 
bottom  of  the  river,  and  particularly  the  material  which  forms  the 
bars,  is  soft  enough  to  be  eroded  under  a  slightly  accelerated  current, 
then,  when  the  contraction  is  completed  and  the  current  necessarily 
increased  by  reason  of  the  contraction  and  the  greater  depth  in  the 
improved  channel,  the  effect  will  be  to  cut  out  the  bar,  and  a  greater 
depth  and  capacity'  for  discharge  will  result  upon  the  bar  section  than 
originally  existed.  This  at  flrst  may  appear  to  be  an  improvement, 
but  the  result  is  almost  certain  to  be  a  lowering  of  the  water  level  in 
the  pool  above,  whereby  portions  of  the  bottom  of  the  pool  become 
obstructions,  which  before  were  sufficiently  covered,  or  the  effect  may 
go  on  until  the  entire  low-water  bed  of  the  river  has  been  lowered, 
with  the  result  that  navigation  is  no  better  than  it  was  in  tiiie  first 
place.  It  is  true  that  in  the  first  case  the  deposit  of  bar  material  upon 
the  wide  sevtion  might  be  diminished,  or  perhaps  done  away  with,  by 
making  the  contraction  works  sufficiently  high  and  sufficiently  elu- 
sive to  proportionately  reduce  the  high-water  area  of  discharge,  and 
thus  i)revent  the  loss  of  velocity  of  flow,  which  resulted  from  an 
excessively  wide  section;  and  in  the  second  case,  the  cutting  out  of  tiie 
bar  and  tne  lowering  of  the  bed  of  the  river  might  be  prevented  by 
suitable  works  in  the  form  of  sills  or  groins.  These  worKS,  however, 
are  expensive,  and  unless  provided  for  in  the  original  estimate  wili 
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cause  the  improvement  to  cost  a  vastly  greater  amount  than  was 
originally  expected. 

]Now,  m  the  case  of  the  Tennessee  River,  it  is  found  in  the  se(;tion 
under  consideration,  that  there  is  little  or  no  moving  material  in  the 
bed  of  the  stream.  It  is  also  found  that  the  bed  of  the  stream  is  so 
hard  and  of  such  a  firm  character  that  there  is  little  or  no  danger  that 
it  will  be  cut  out  by  the  moderate  increase  of  current  which  it  may  be 
necessary  to  brin^  about  in  order  to  secure  a  sufficient  depth  of  water 
on  the  bare.  This  makes  it  particularly  favorable  for  the  proposed 
improvement,  and  enables  the  project  to  be  undertaken  with  confi- 
dence, not  only  that  it  will  succeed,  but  that  its  cost  can  readily  be 
computed,  and  will,  on  the  whole,  be  very  reasonable. 

The  object  sought  to  be  attained  in  the  improvement  of  a  river  by 
regulation  is  to,  connect  the  pools,  in  which  the  depth  is  generally 
sufficient  for  the  purposes  of  navigation,  by  channels  of  a  width  and 
depth  great  enough,  and  in  which  the  slope  of  the  water  and  the 
resulting  velocity  shall  not  be  too  great,  for  convenient  navigation. 
It  is  necessary  also  to  bo  careful  not  to  make  these  channels  so  large 
as  to  increase  the  normal  discharge  through  them,  whereby  the  level 
of  the  water  in  the  pool  above  would  be  unduly  lowered. 

The  means  adopted  to  secure  these  results  are  spur  dikes  and  train- 
ing walls  for  reducing  the  width  of  the  waterway  on  the  bars,  and  for 
outlining  the  desired  channel.  These  are  supplemented  by  dredging 
where  the  depth  is  not  sufficient,  and  by  the  construction  of  sub- 
merged sills  or  groins,  where  the  depth  in  the  improved  section  is  too 
great.  The  dams  and  training  walls  are  necessarily  of  low  relief,  and 
thej'  are  soon  drowned  out,  and  their  effect  is  lost  as  the  river  rises. 
It  is  necessary,  therefore,  to  give  to  the  improved  channels  such  posi- 
tion and  direction  that  the  high-water  current  will  conform  to  that  in 
the  regulated  channel,  and  in  this  way  excessive  velocity  at  certain 
stages  of  the  river  and  troublesome  cross  currents,  inconvenient  and 
dangerous  to  navigation,  will  best  be  obviated. 

In  planning  the  works  it  is  necessary  to  adopt  some  particular 
sta^e  of  the  river,  with  reference  to  which  the  improvement  shall  be 
designed,  and  to  take  care  that  the  works  shall  not  be  such  as  to 
become  an  obstruction  before  they  have  been  sufficiently  drowned  out 
by  the  rising  of  the  river. 

By  examining  the  gauge  records  of  the  Tennessee  River  it  is  found 
that  the  zero  stage  is  very  seldom  reached  and  extreme  low-water 
periods  are  of  very  short  duration.  If  the  works  were  planned  for 
the  lowest  stage  of  the  river  the  best  effect  of  them  would  very  seldom 
be  seen  or  felt.  It  is,  therefore,  better  to  select  a  higher  stage  for 
which  to  plan  the  work,  taking  care  that  the  new  condition  shall  be 
such  that  navigation  will  still  bo  possible  even  at  the  lowest  stages, 
and  that  it  shall  not  be  rendered  difficult  at  the  critical  stage  which 
occurs  just  before  the  works  are  drowned  out.  These  considerations 
render  it  desirable  that  a  1-foot  stage  of  the  Chattanooga  gauge  should  be 
selected  as  the  normal  low  water,  or  the  stage  for  which  the  improve- 
ment is  designed.  The  river  is  above  this  stage  about  97  per  cent  of 
the  time.  The  discharge  at  this  stage  is  about  10,000  cubic  feet  a 
second. 

On  account  of  the  depth  of  water  on  the  miter  sills  of  Muscle  Shoals 
Canal,  which  is  5  feet,  there  seems  to  be  no  reason  for  attempting  to 
obtain  a  greater  depth  in  the  regulated  channel  than  this,  and  the 
works  are,  therefore,  designed  to  secure  in  the  improved  channels  a 
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navigable  depth  of  5  feet  for  a  width  suitable  for  navigation,  and  a 
mean  depth  of  4^  feet  at  the  normal  stage.  It  is  found  that  these 
conditions  will  secure  a  navigable  depth  of  about  8^^  feet  at  the  extreme 
low-water  stjige;  and  that  at  a  6-foot  stage,  when  the  discharge  is  about 
30,000  cubic  feet  a  second,  the  velocity  in  the  improved  channel  will 
not  be  great  enough  to  be  a  serious  inconvenience  to  navigation,  and 
that  when  this  stage  is  passed  the  contraction  works  will  soon  drown 
out  and  their  effect  will  entirely  disappear. 

It  is  possible  to  compute  mathematically,  by  means  of  well-known 
formuhis,  the  velocity  of  the  water  in  a  channel  of  known  width,  depth, 
and  slope,  and  hence,  knowing  the  discharge  of  the  river  at  the 
normal  stage  and  the  difference  of  level  to  be  overcome  between  the 
pools,  it  is  possible  to  design  a  channel  of  dimensions  to  conform  to 
the  required  depth  and  slope.  In  this  way  the  problem  of  improving 
the  portion  of  the  Tennessee  lliver  under  consideration  has  been  care- 
fully solved.  The  work  has  been  done  under  my  direction  and  super- 
vision by  Assistjint  Engineer  G.  T.  Nelles,  and  his  report  is  transmitted 
herewith. 

I  have  carefully  considered  with  him  the  detailed  plans  and  estimates 
for  each  one  of  the  proposed  improvements,  and  1  am  satistied  that 
they  will  produce  the  result  desired.  His  report  is  an  exceedingly 
ciireful,  painstaking  one  and  is  worthy  of  special  consideration.  I 
regard  it  in  many  respects  as  a  model  for  the  solution  of  problems 
of  this  kind. 

It  is  found  that  the  complete  improvement  will  involve  the  construc- 
tion of  spur  dikes,  training  walls,  submerged  sills,  and  bank  protection, 
containing  in  the  aggregate  427,000  cubic  ^'^ards  of  broken  stone,  and 
stone  is  everywhere  easily  obtainable  along  the  Tennessee  River.  In 
addition  the  improvement  will  require  the  removal,  by  dredging,  of 
about  050,000  cubic  yards  of  material. 

The  total  estimated  cost  of  the  improvement,  including  a  liberal 
allowance  for  the  removal  of  snags,  overhanging  trees,  detached  bowl- 
ders, and  similar  obstructions,  and  a  liberal  allowance  for  supervision 
and  contingencies,  is  $770,04:0. 

It  would,  of  course,  be  possible  to  carry  forward  work  of  this  kind 
very  rapidly  and  to  complete  the  entire  improvement  in  about  the  time 
that  it  would  be  necessary  to  improve  a  single  one  of  the  shoals,  but  in 
the  interest  of  economy!  think  that  it  would  be  better  to  extend  the 
work  over  four  or  live  seasons,  in  order  to  avoid  the  necessity  of  pur- 
chasing a  large  amount  of  plant. 

The  improvement  of  the  Tennessee  River  by  the  United  States  has 
been  in  progress  for  a  period  of  about  iif ty  years,  the  first  appropria- 
tion of  money  having  been  made  in  1852.  The  total  amount  appropriated 
to  date  is  $5,315,526.03,  of  which  $391, 000  has  been  applied  to  the  river 
above  Chattanooga,  and  the  remainder,  $i, 924, 520. 03,  for  the  river 
below. 

From  the  ne(^essity  of  the  case,  a  portion  of  this  money  has  been 
expended  for  the  purpose  of  maintiiining  existing  conditions,  rather 
than  to  the  furtherance  of  the  improvement.  It  has  been  necessary 
from  time  to  time  to  remove  snags,  overhanging  trees,  and  similar 
obstructions,  and  to  erect  certain  works  of  a  temporary  character,  for 
the  purpose  of  affording  inunediate  relief  to  commerce. 

A  definite  projex^t  now  exists  for  the  improvement  of  the  Tennessee 
River  above  Chattanooga.  It  was  prepared  by  Col.  Henrv  M.  Robert, 
Corps  of  Engineers,  and  submittea  with  his  report  of  f'ebruary  28, 
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1893,  and  has  been  in  course  of  execution  ever  since.  Its  object  is  to 
obtain  by  regulation  a  navigable  channel  3  feet  deep  at  extreme  low 
water,  which  will  give  about  3^^  feet  at  the  normal  low-water  stage. 
The  amount  necessary  to  complete  this  improvement  is  $550,000.  I 
am  of  the  opinion  that  this  estimate  is  sufficient. 

For  the  mountain  section  below  Chattanooga  a  plan  of  improvement 
by  a  lock  and  dam  was  submitted,  and  is  published  in  House  Doc.  No. 
461,  Fifty-sixth  Congress,  first  session.  The  estimated  cost  of  this 
improvement  is  $888,624. 

The  report  now  submitted  provides  for  the  improvement  of  the 
middle  section  of  the  Tennessee  from  Scott  Point  to  Lock  A,  at  an 
estimated  cost  of  $770,640. 

The  Board  of  Engineers  of  1890  prepared  a  project  for  the  improve- 
ment of  Little  Muscle  Shoals  by  a  lateral  canal  at  an  estimated  cost  of 
$1,500,000.  The  plan  for  the  improvement  of  the  Colbert  Shoals  by 
a  lateral  canal  was  estimated  by  the  Board  of  Engineers  of  1890  to 
cost  $2,500,000.  There  has  already  been  expended  in  the  furtherance 
of  this  project  $787,113.84,  leaving  a  balance  necessary  to  complete, 
in  accordance  with  the  original  estimate,  of  $1,712,886.16. 

The  improvement  of  the  Tennessee  River  below  Riverton  is  being 
carried  out  by  dredging,  and  good  progress  is  being  made.  It  is  diffi- 
cult to  give  an  exact  estimate  of  the  amount  necessary  to  complete  the 
work,  because  the  nature  of  the  material  to  be  removed  can  not  be  defi- 
nitely determined  until  the  work  at  the  particular  shoal  is  actually  in 
progress.  I  am  satisfied,  however,  that  $250,000  will  be  ample  to 
cover  the  improvement  of  this  portion  of  the  river.  There  remains, 
then,  nothing  but  certain  unimproved  reaches  between  the  upper  and 
lower  division  of  the  Muscle  Shoals  Canal  and  between  Florence  and 
the  head  of  Colbert  Shoals  Canal  to  be  provided  for.  A  number  of 
minor  obstructions,  similar  in  character  to  those  found  in  the  middle 
section,  exist  upon  these  reaches. 

There  is  a  little  less  than  30  miles  of  river  in  all  in  the  portion  under 
consideration,  and  if  the  improvement  by  regulation  should  cost  $5,000 
a  mile,  it  would  require  $150,000  to  carry  it  out.  The  sum  total  of 
these  estimates  is  $5,822,150.16.  This  slightly  exceeds  the  amount 
given  in  the  last  report  of  the  Chief  of  Engineers  as  necessary  to 
complete  the  improvement  of  the  river;  but  when  it  is  considered  that 
the  original  estimates  were  made  long  ago  and  based  upon  ver}'^  insuf- 
ficient data,  the  substantial  agreement  of  the  two  is  rather  remarkable. 

The  total  length  of  the  river  is  651.35  miles;  and,  adding  to  the 
amount  already  appropriated  the  amount  estimated  as  necessary  for 
completion,  it^  gives  the  sum  of  $11,137,676.19  as  the  total  to  be 
expended  on  the  river  from  first  to  last.  This  would  be  an  avemge 
cost  of  $17,100  a  mile,  and  would  secure  a  navigable  depth  at  normal 
low  water  of  3i  feet  between  Knoxville  and  Chattanooga,  and  5  feet 
from  Chattanooga  to  the  mouth  of  the  river. 

I  am  of  the  opinion,  however,  that  the  Colbert  Shoals  lateral  canal 
can  not  be  completed  for  the  amount  estimated  by  the  Board  of  Engi- 
neers. My  own  estimate,  as  given  in  my  report  of  August  2,  1899, 
was  $2,748,722,  to  complete  the  canal.  This  amount  should  be  dimin- 
ished by  about  $90,000,  to  represent  the  value  of  the  stone  which  has 
been  cut  and  quarried  since  the  1899  estimate  was  made,  and  this  leaves 
$2,668,722  as  the  amount  necessary  to  complete  this  work.  This  would 
add  $1,400  per  mile  to  the  total  cost  of  improving  the  river,  and 
bring  the  amount  up  to  $18,500.     *    *    * 
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It  may  be  of  interest  to  compare  the  cost  of  the  proposed  improve- 
ment of  this  river  with  that  of  some  of  the  well-known  European  rivers. 
Below  (see  p.  1753)  is  given  a  table  compiled  from  the  best  obtainable 
sources,  showing  the  cost  and  character  of  the  improvement  on  certain 
rivers  which  most  nearly  resemble  the  Tennessee.  From  this  it  is  seen 
that  the  improvement  of  the  Oder  and  the  Elbe  cost  about  three  times 
as  much  per  mile  as  the  Tennessee  will  cost;  the  Rhone  from  Lyons  to 
the  sea  cost  more  than  four  times  as  much;  and  the  Rhine  about  five 
times  as  much,  which  shows  that  the  cost  of  improving  the  Tennessee, 
although  apparently  large,  is  very  niodemte  when  compared  with  tihe 
amount  expended  on  other  successful  river  improvements. 

Respectfully  submitted, 

Dan  C.  Kingman, 

Major  of  Engineera. 

Brig.  Gen.  John  M.  Wilson, 

Chief  of  Engine^s^  U.  S.  A. 

(Through  the  Division  Engineer.) 

[First  indonement] 

U.  S.  Engineer  Office,  Southwest  Diviston, 

New  Torh,  April  4, 1901. 

Respectfully  forwarded  to  the  Chief  of  Engineers,  United  States 
Army. 

I  am  of  opinion  that  this  middle  section  of  the  Tennessee  River 
should  be  improved  by  regulation,  as  recommended  by  Major  King- 
man in  his  excellent  report. 

Last  summer  I  inspected  this  river,  from  50  miles  below  KnoxviUe 
to  its  mouth,  and  looked  into  the  question  of  its  worthiness  for 
improvement.  The  work  done  heretofore  below  Chattanooga  is  of 
little  value  at  present,  and  will  remain  so  until  the  river  as  a  whole  is 
improved.  To  make  the  trip  below  Chattanooga  required  me  to  con- 
stantly change  boats,  using  four  in  all,  because  of  the  disconnected 
improved  parts.  There  can  be  no  commerce  worth  mentioning  until 
there  is  a  5-foot  navigation  from  Chattanooga  to  the  Ohio. 

Henry  M.  Robert, 
Colond^  Corps  of  Engmeers^ 

Division  Engineer. 
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Exhibit  No.  1. 

report  of  mr.  o.  t.  nelles,  assistant  engineer,  on  improvement  of  thb  tenns88kk 
river  from  scott  point,  tennessee,  to  upper  division  of  muscle  shoals  canal. 

Engineer  Office,  United  States  Army, 

Oiattaiiooga,  Tenn.y  February  o,  1901, 

Major  :  Under  your  immediate  direction  I  have  made  a  careful  and  comprehensive 
study  of  the  physical  character  of  the  middle  section  of  the  Tennessee  River,  and  of 
the  inetho<l8  usually  employed  for  the  improvement  of  streams  of  similar  character 
and  imj)ortanc'e,  and  now  have  the  honor  to  submit  for  your  consideration  the  fol- 
lowing rei)ort,  with  detailed  plans  and  estimates  of  the  cost  of  a  desirable  improve- 
ment: 

The  section  of  the  river  specially  considered,  and  designated  as  the  middle  section 
extends  from  Scott  Point,  17.50  miles  below  Chattanooga,  Tenn.,  to  the  head  of  the 
upper  division  of  the  Muscle  Shoals  Canal,  2  miles  above  Lock  A,  a  total  distance  of 
158.3  miles. 

The  report  and  maps  of  a  survey  from  Shellmound,  Tenn.,  to  Browns  Ferry,  Ala., 
made  in  1899  by  Mr.  J.  E.  Hall,  United  States  surveyor  (Exhibit  No.  2,  herewith), 
has  furnished  most  of  the  information  cont-eming  the  present  condition  of  the  river, 
within  the  limits  stated,  used  in  this  investigation.  Above  Shellmound  the  survey 
made  in  1891  by  Mr.  D.  L.  Sublett,  assistant  engineer,  under  the  direction  of  Gapt 
George  W.  Goethals,  Corps  of  Engineers,  has  been  the  principal  source  of  informa- 
tion. Between  Browns  Ferry  and  the  head  of  Muscle  Shoals  Canal  the  8un*ey8 
made  in  1892-93  by  Mr.  W.  G.  Williamson,  assistant  engineer,  under  the  direction 
of  Captain  Goethals,  have  been  made  use  of.  The  physical  and  hydrological  data 
given  and  made  use  of  have  been  obtained  from  various  sources,  and  represent  the 
accumulated  available  information  on  these  questions. 

The  early  maps,  notes,  anil  reports,  and  other  records  of  this  office  covering  this 
section  of  the  river  have  Ixjen  freely  drawn  on  for  information  of  an  historical  nature, 
and  for  the  purpose  of  affording  a  basis  of  comparison  from  which  to  determine  ii 
possible  the  effect  of  the  works  of  improvement  neretofore  undertaken,  or  the  extent 
of  changes  in  the  regimen  of  the  river  due  to  natural  causes. 

historical. 

The  improvement  of  this  section  of  the  river  has  been  under  serious  consideration 
by  the  olfacials  of  the  General  Government  since  1867,  when,  in  compliance  with  the 
provisions  of  the  act  of  March  2,  an  examination  of  the  river  between  Chattanooga, 
Tenn.,  and  Padncah,  Ky.,  was  made  by  Mr.  W.  B.  Gaw,  assistant  engineer.  Mr. 
Gaw's  report  to  Maj.  G.  VVeitzel,  Corps  of  Engineers,  rendered  February  11, 1868,  is 
a  document  of  unusual  interest,  and  so  much  of  it  as  relates  to  the  middle  section  of 
the  river  is  transmitted  herewith  as  Exhibit  No.  3.  Except  in  the  mountain  section 
l)elow  Chattanooga,  and  at  the  Muscle  Shoals,  no  instrumental  w^ork  waa  done  by 
Mr.  Gaw's  party;  consequently  the  plans  i)ropo8ed,  which  were  design^  to  give  a 
channel  depth  of  at  least  3  feet  at  extreme  low  water,  were  based  en  insufficient 
data,  and  have  generally  proved  inadequate  for  the  purpose. 

^fr.  Gaw's  estimate  of  the  cost  of  the  complete  removal  of  all  obstructions  afford- 
ing a  depth  of  le«s  than  3  feet  at  extreme  low  water,  between  Kellys  Ferry  and  Deca- 
tur, was  $58,901.  Major  Weitzel,  in  transinitthig  this  report  and  estimate  to  ttie 
Secretary  of  War,  stated  that  he  did  not  consider  it  adequate,  and  advised  an  increase 
of  about  50  per  cent. 

In  1870  bids  were  taken  for  carrying  out  Mr.  Gaw's  plans  at  Widows  Bar,  Bellefonte 
Bar,  Gunters  Keef,  Gunters  Bar,  and  Limestone  Bar.  The  lowest  bid  for  this  woii^ 
which  was  not  undertaken,  was  $18,275. 

In  his  preUminarv  reiwrt  of  May  25,  1872,  on  the  propose<l  lines  of  water  commu- 
nication oetween  tlhe  Minsissippi  River  and  the  Atlantic  Ocean  (Exhibit  No.  4, 
herewith),  Maj.  Walter  McFariand,  Corps  of  Engineers,  estimated  the  a]>proximate 
cost  of  securing  a  channel  depth  of  at  least  3  feet  at  extreme  low  water  in  the  Ten- 
nessee River  between  the  head  of  the  Elk  River  Shoals  and  Short  Creek,  2\  miles 
above  Guntersville,  Ala.,  at  $75,000. 

Under  the  terms  of  the  ac^t  of  Congress  of  June  23,  1874,  Major  McFariand  waa 
directed  to  investigate  and  report  on  the  "Southern  routes  to  the  seaboard."  In 
this  connection  he  caused  detailed  surveys  and  examinations  to  be  made  of  every 
obstruction  in  the  river  between  Knoxville,  Tenn.,  and  the  Elk  River  Shoals,  on 
which  there  was  a  depth  of  less  than  3  feet  at  extreme  low  water.  Mr.  W.  G.  Wil- 
liamson, assistant  engineer,  conducted  the  field  work,  and  in  addition  to  various 
other  surveys  made  detailed  instruniental  surveys  of  Ix)ng  (Bridgeport)  Island,  Wid- 
ows Bar,  Crow  Creek  Shoals,  Bellefonte  Bar,  Larkins  Towhead,  Sycamore  Shoals, 
and  Swafford  (Mink  Creek)  Shoals.    At  Mink  Creek  it  became  necessary  to  suspend 
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further  field  operations  on  account  of  high  water,  but'  by  inquiry  among  pilots  and 
others  familiar  with  the  river  Mr.  Williamson  managed  to  obtain  and  tabulate  much 
valuable  information  concerning  the  other  obstructions  above  Decatur.  Mr.  Wil- 
liamson's report  and  estimate  for  improving  the  obstructions  examined  is  not  to  be 
found  among  the  records  of  this  office,  but  from  his  journal  of  daily  operations  dur- 
ing the  survey  (Exhibit  No.  5,  herewith),  from  his  notes,  and  from  his  very  com- 
plete and  satisfactory  maps,  it  has  been  possible  to  learn  what  his  plans  for  each 
unprovement  were,  although  the  quantities  and  estimated  costs  are  not  shown. 

In  1876  an  examination  between  (Tuntersville  and  lirowns  Ferry,  Ala.,  and  a 
detailed  survey  of  the  left  chute  at  Browns  Island — considered  to  be  part  of  the  Elk 
River  Shoals^was  made  by  Mr.  Paul  Le  Hardy,  assistant  engineer,  under  the  direc- 
tion of  Capt.  W.  R.  King,  Corps  of  Engineers. 

In  his  report  (Exhibit  No.  6a,  herewith)  Mr.  Le  Hardy  describes  the  various 
obstructions  in  considerable  detail,  and  submits  plans,  with  estimates  of  the  cost  of 
securing  a  chaimel  depth  of  at  least  3  feet  at  extreme  low  water  to  the  head  of 
Browns  Island,  amountmg  to  $56,050.  He  also  submits  plans  and  estimates  covering 
the  improvement  of  Browns  Island  Chute,  but  these  are  so  involved  with  the  con- 
struction of  the  Elk  River  or  upper  division  of  the  Muscle  Shoals  Canal  that  they 
can  not  easily  be  separated. 

In  1877  work  was  commenced  in  Browns  Island  Chute,  in  connection  with  the  con- 
struction of  the  Elk  River  Canal,  under  the  plans  suggested  by  Mr.  Le  Hardy,  and 
continued  until  1882,  at  which  time  about  40,000  cubic  vards  of  rock  had  been  exca- 
vated from  the  channel  in  a  distance  of  about  2  miles,  forming  two  narrow  canals  in 
the  bed  of  the  river.  This  work  is  quite  fully  described  in  the  extracts  from  the 
Annual  Reports  of  the  Chief  of  Engineers,  given  herewith  as  Exhibit  No.  6,  and  is 
also  shown  on  the  accompanying  mat)s  (pi.  No.  6). 

In  1887  a  reexamination  of  Browns  Island  Chute  was  made  by  Lieut.  H.  E.  Water- 
man, Corps  of  Engineers,  under  the  direction  of  Lieut.  Col.  J.  W.  Barlow,  Corps  of 
Engineers.  In  his  report  (Exhibit  No.  7,  herewith)  Lieutenant  Waterman  recom- 
mends the  abandonment  of  the  channel  which  had  been  the  object  of  all  previous 
work,  and  advised  the  construction  of  an  entirely  new  channel  along  the  left  bank, 
involving  the  excavation  of  66,200  cubic  yards  of  solid  rock. 

In  1891  a  detailed  survey  of  this  chute  was  commenced  by  Mr.  W.  G.  Williamson, 
assistant  engineer,  under  the  direction  of  Capt.  George  W.  Goethals,  Corps  of  Engi- 
neers. This  survey  was  interrupted  by  high  water  and  other  causes,  and  was  not 
finally  completed  until  late  in  1892.  In  his  report,  dated  April  6,  1893  (Exhibit 
No.  8,  herewith),  Mr.  Williamson  submits  plans  lor  a  canal  150  feet  wide,  of  excel- 
lent alignment,  along  the  line  of  deepest  water.  For  a  depth  at  low  water  of  6  feet 
he  estimates  the  cost  at  $2,991,648,  and  for  a  depth  of  4  feet  at  $1,472,316.  He  also 
submitted  plans  for  a  lock  and  dam  at  Miltons  Bluff,  designed  to  give  the  required 
low-water  depth  in  the  island  chute,  which  he  estimated  to  cost  $551,562.50. 

During  the  construction  of  the  Elk  River  Canal  or,  as  it  is  now  called,  the  upper 
division  of  the  Muscle  Shoals  Canal,  and  until  it  had  been  completed  and  opened  to 
traffic,  nothing  was  done  looking  toward  the  improvement  of  the  middle  section  of 
the  river.  In  1891,  however,  at  the  instance  of  Capt.  George  W.  Goethals,  detailed 
surveys  were  made  by  Mr.  D.  L.  Sublett,  assistant  engineer,  at  the  "  Pan,"  Savannah 
Towhead,  Bridgeport  Island,  Widows  Bar,  and  Gunters  Reef.  Based  on  these 
surveys  and  the  reports  of  Mr.  Sublett,  Captain  Goethals  submitted  the  following 
projects  (Exhibits  Nos.  9a  and  9c,  herewith): 

October  13, 1891,  for  the  improvement  of  Gunters  Reef,  by  excavating  through  it  a 
channel  120  feet  wide  and  3  feet  deep  at  low  wat«r,  at  an  estimated  cost  of  $4,oS). 

August  5,  1892,  for  the  improvement  of  the  left  chute  at  Bridgeport  Island,  by  the 
excavation,  where  necessary,  of  a  channel  120  feet  wide  and  3  feet  deep  at  low  water, 
and  the  construction  of  a  dam  across  the  right  chute  to  the  head  of  the  island,  at  an 
estimated  cost  of  $34,100. 

Bids  were  invited  for  the  execution  of  the^  projects  and  a  contract  entered  into 
for  the  work  at  Gunters  Reef,  but  on  account  of  the  excessive  price  asked  by 
contractors  the  work  at  Bridgeport  Island  was  undertaken  by  hired  labor.  The  work 
done  under  these  projects  and  the  general  project  for  the  improvement  of  the  whole 
section  is  quite  fully  described  in  the  extracts  from  the  Annual  Reports  of  the  Chief 
of  Engineers  (given  herewith  as  Exhibit  No.  10),  and  the  reports  of  Mr.  W.  S.  W^inn, 
assistant  engineer,  who  was  in  local  charge  of  the  works  (Exhibits  Nos.  10a and  10b). 

The  work  actually  done  consisted  in  the  removal  of  miscellaneous  channel  obstruc- 
tions and  the  excavation  of  a  low- water  channel  at  the  cost  given  below: 

Gunters  Reef,  Beards  Reef,  Flint  River  Bar,  etc $12,000 

Bridgport  island,  left  chute 50,000 

Total  expended,  1891-1899,  not  including  surveys  or  incidentals 62, 000 
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In  1894,  under  the  direction  of  Captain  Goethals,  infltrumental  surveys  were  made 
by  Mr.  J.  W.  Walker,  aHsistant  engineer,  at  Beanis  Reef,  Flint  River  Bar,  and  Oolee 
Bend.  In  his  report  (Exhibits  Nos.  11a  to  He)  Mr  Waiker  submitted  plans  lor  a 
low-water  improvement  at  the  localitioH  Kurveyed  by  means  of  spur  dams  and  chan- 
nel excavation,  designed  to  give  a  depth  of  at  least  3  feet  at  low  water,  which  he 
estimated  to  cost  as  follows: 

Beards  Reef $8,905.00 

Flint  River  Bar 9,121.20 

Coles  Bend 10,854.25 

Total 28,880.46 

Special  pro.je(*ts  for  these  improvements  have  never  been  submitted  to  the  Depart- 
ment for  approval. 

In  1899,  under  the  provisions  of  the  act  of  Congress  of  March  3,  a  comprehensive 
survey  of  the  river  between  Shellmound,  Tenn.,  and  Decatur,  Ala.,  was  made  under 
your  direction  bv  Mr.  J.  E.  Hall,  Unitc<l  States  surveyor.  The  report  and  maps 
of  this  survey  (l*]xhibit  No.  2),  as  before  stated,  form  the  basis  of  the  present 
investigatioA. 

During  the  low-water  season  of  1900,  under  your  direction  the  XT.  S.  8.  MePherwnt 
with  a  derrick  boat,  went  over  the  middle  section  and  removed  many  serious 
obstnictiuns  from  the  channel.  The  work  was  in  charge  of  Capt.  J.  I.  ThompsoD, 
pilot  of  the  McPIiersoriy  whose  intimate  knowledge  of  the  river  and  the  requirements 
of  navigation  enabled  him  to  effect  a  very  decide<l  improvement  at  a  moderate  cost 
The  general  nature  and  extent  of  the  work  done  by  him,  as  well  as  the  resalting 
channel  depths  and  widths,  is  given  herewith  in  tabulated  form  as  Exhibit  No.  12. 

GEMB&AL  DESCRIPTION,  CHARAGTEB,  AND  HYDROLOOT  OF  THB  TKNNESBBB  BXYm  AMD  TIB 

BASIN. 

The  Tennessee  is  one  of  the  principal  rivers  of  the  United  States.  It  is  formed 
by  the  confluence  of  the  French  Broad  and  Holston  rivers  4i  miles  al>ove  Knoxville, 
Tenn.  From  thence  it  flows  in  a  southwesterly  direction  through  the  States  of 
Tennessee  and  Alabama  to  Uuntersville,  Ala.,  a  distance  of  294.5  miles.  At  Gun- 
tersville  its  course  changes  to  northwesterly,  which  direction  it  follows  to  Ri\'ertoiit 
Ala.,  a  distance  of  130.85  miles.  Below  liiverton  it  makes  a  decided  turn  to  the 
right  and  follows  a  northerly  course  for  226  miles,  through  the  States  of  Tennessee 
and  Kentucky,  to  its  junction  with  the  Ohio  River,  at  the  foot  of  Tennessee  IslaQd, 
at  Paducah,  Ky. 

The  total  length  of  the  river  is  651.35  miles,  all  of  which  is  navigable  the  year 
round  for  boats  of  very  light  draft,  and  on  an  average  of  nine  months  in  the  year 
for  boats  of  ordinary  draft,  such  as  are  in  common  use  on  the  river.  Commerce  ifl 
never  impeded  by  ice  and  rarely  by  floods. 

The  total  length  is  distributed  by  States,  as  follows:  388.5  miles,^  or  nearly  60  per 
cent,  is  entirely  in  Tennessee;  192.1  miles,  or  nearly  30  per  cent,  is  entirely  in  Ala- 
bama; 47.5  miles  is  entirely  in  Kentucky;  13  miles  lie  between  Tennessee  and  Ken- 
tucky, and  10.25  between  Alabama  and  Mississippi. 

For  convenience,  and  for  the  purpose  of  designating  sections  for  improvement,  it 
has  become  customary  to  divide  the  river  into  sections  of  somewhat  similar  and  uni- 
form character.     These  are  as  follows: 

Tablb  No.  1. — Showing  the  customary  divigions  of  the  Tennessee  River  into  seotumif  and 

cfuirdcter  of  eacfi. 


Extent 

Length. 

Mean 
fall 
per 

mile. 

Designation. 

From—         , 

To— 

Van. 

UDDcr  section 

Source 

Chattnnooffa 

JTflet. 
188 
17.50 
lfi8.au 

61.66 
226 

FbeL 
179.7 
27. » 
68.8 

168.6 
78.6 

xbn. 
0.9f> 

MountHin  section 

Chattanooga 

Scott  Point 

Scott  Point 

1.W 

Middle  section 

Head  of   Mu.scle  SI.ihiIs 
Canal. 

\u(t  lock  at  Ri verton 

Paducah,  foot   of   Ten- 
n('ssoc  Island. 

.40 

Mnscle  Shoals  Canal 

Ctolbert  Shoals  Canal 

Lower  Miction 

/Head  of   Muscle 
\    Shoals  Caniil. 
Lift  lock  at  Uiver- 

1.78 

ton. 

Total  and  mean 

C51.35 

618.4 

.80 

Nora.— The  head  of  the  Mnaole  Shoals  Canal  Is  atKumed  to  bo  at  the  angle  in  the  dam,  2  mllet 
above  Lock  A. 
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The  upper  section  has  been  the  subject  of  several  examinations  and  reports,  begu- 
iling with  that  made  in  1830  by  Lieut.  Col.  S.  H.  Long,  Corps  of  Topographical 
Engineers,  U.  8.  A.,  published  as  House  Ex.  Doc.  No.  167,  Forty-third  Congress,  second 
session,  and  ending  with  the  complete  survey  and  exhaustive  report  made  in  1891- 
1893,  b^  Capt.  John  Biddle,  Corps  of  Engineers,  published  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1893.  These  documents  describe  fully  the  character  and 
needs  of  this  section  of  the  river. 

The  mountain  section  has  received  considerable  attention  in  the  past,  and  under 
the  provisions  of  the  act  of  Congress  of  March  3,  1899,  was  made  the  subject  of  a 
special  study  and  report.  This  investigation  was  made  under  your  direction,  and 
my  report  to  you  of  January  10,  1900,  published  as  House  Doc.  No.  461,  Fifty-sixth 
Congress,  first  session ,  contains  a  very  detailed  description  of  this  section,  with 
plans  and  estimates  for  its  improvement. 

The  Muscle  Shoals  and  Colbert  Shoals  have  been  the  scene  of  more  or  lees  active 
operations  since  1830,  and  have  been  the  subject  of  so  many  reports  and  projects 
that  abundant  information  concerning  these  obstructions  is  of  record. 

The  lower  section  has  been  de^'c  ribed  in  general  terms  in  the  Annual  Reports  of  the 
Chief  of  Engineers,  and  between  1895  and  1897  was  completely  surveyed  and  mapped. 
The  improvement  of  this  section  by  means  of  extensive  dredging  operations  at  the 
shoals  and  bars  is  now  under  way. 

Drainage  area. — The  total  area  drained  by  the  Tennessee  River,  as  determined  by 
planimeter  measurements  of  the  topographic  charts  of  the  United  States  Geological 
Survey  and  other  official  maps  and  records,  is  40,812  square  miles.  Of  this  total 
21,410  square  miles  lie  above  Chattanooga,  Tenn.,  and  5,500  square  miles  lie  between 
Chattanooga  and  Lock  A.  The  accompanying  map  of  Tennessee  Basin,  plate  No.  2, 
shows  the  form  of  the  basin  and  distribution  to  the  principal  tributaries.  *  This  is 
also  given  in  the  following  table,  which  shows  the  names  of  the  principal  tributaries, 
the  distance  to  the  mouth  of  each  above  Paducah,  as  well  as  the  areas  drained. 

Tablb  No.  2. — Area  and  distrifnition  of  the  drainage  bamn  of  the  Tennessee  River. 


Designation. 


French  Broad  River  Basin 

Hohtton  River  Basin 

Little  River  Basin 

Little  Tennessee  River  Bu.sin 

Clinch  River  Basin 

Hiwassee  River  Basin 

Miflcellaneoas  above  Chattanooga. 


Total  area  above  Chattanooga 

Sequatchie  River  Basin 

liiicellaneous  between  Chattmiuoga  and  Ix>ek  A, 
MuflcleShoato  Canal 


Total  above  Lock  A 

Elk  River  Basin 

Miflcellaneous  between  Lock  A  and  Rivorioii. 


Total  above  Riverton 

Duck  River  Basin 

Miscellaneous  between  Riverton  and  Paducah. 


Total  above  Padncah. 


Distance 

above 
Paducah 
to  outlet. 


Miles. 
651.85 
651.36 
6ai.35 
600.60 
507.10 
498.30 


463.36 
421.86 


285.6 
286.3 


226 
100 


Area. 


Sq.mUet. 
5,100.3 
3,810.6 
376.9 
2,649.6 
4,406.4 
2,706.6 
2,362.9 


21,410.2 
692.9 

4,900 


26,903.1 
2,400 
2,3H4.9 


31,688 
3. 626 
5, 498. 6 


40,811.6 


Remarks. 


Geological  Survey  charts. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


Do. 
Do. 

Do. 

Do. 
Postal  maps. 
Do. 


Do. 
Do. 


The  map  and  table  show  clearlv  that  practically  all  of  the  large  tributaries  enter 
the  river  above  Chattanooga,  and  tliat  in  consequence  the  increase  in  the  flow  below 
Chattanooga  will  be  gradual,  and  is  due  to  numerous  small  streams  emptying  directly 
into  the  river. 

The  distribution  of  the  drainage  area,  by  States,  is  approximately  as  follows: 

Sq.  miles. 

Tennessee 21,963.6 

Alabama 6,835 

North  Carolina. 6,220 

Virginia 3,393 

Geoi^ia 1,800 

Kentucky 1,050 

Mississippi 550 

Total 40,811.6 
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Generally  speakinj;,  the  upper  part  of  the  basin  is  roii|;h,  mounteinonB,  and  prac- 
tically undeveUijied,  except  aloni^  the  lines  of  comiiiuniiation.  Below  Bridjctport 
the  vallev  widens  out  on  the  north  aide  of  the  river,  and  the  country  is  well  M'ltled 
and  doveloped  tor  agricultural  purposes.  The  valley  of  the  lowerBection  of  the  river 
is  comparatively  Hat  anil  unusually  Hch  and  pioiiuctive.  IiniiienHe  deposits  of  coal, 
iron  ore,  slate,  marble,  and  other  useful  minerals,  and  almost  boundfesB  fciresta  of 
vii^in  timber  exist  tliroiif:hout  the  upper  basin,  and  await  development  and  better 
transportation  ftiiilitiee. 

RainfaU, — Thniu^h  the  kindness  of  the  local  ofiicials  of  the  United  States  Weath« 
Bareau,  the  precipitation  records  tor  a  numter  of  ataliona  throughout  the  basin  have 
been  placed  at  my  disposal.  These  records  were  not  as  a  general  thing  conifilete, 
covering  only  the  winter  or  wet  months  in  many  instances.  It  has,  however,  been 
posaihie,  by  "carefully  adjusting  all  of  the  obeervationH,  to  deduce  first  the  mean 
monthly,  and  from  these,  by  summation,  the  mean  annual  rainfall  at  each  of  the 
stations.  A  tabulation  of  these  results  is  given  below,  arrantied  progressively,  to 
sliow  the  precipitation  over  the  tributary  basins,  as  well  as  in  the  main  basin  of  the 
river. 

Table  No.  ^.—Mean  prmpitotion  tn  Teivneuee  BxntT  Batin. 
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Tayvllerlllcreiiii. 
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M  oov«i«d  by  tbe  atmerrmtloBM. 
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It  is  not  poesible  from  the  analysis  of  observations  covering  such  short  periods  of 
time  to  reach  a  definite  or  satisfactory  conchL«ion  as  to  the  mean  precipitation  in  the 
basin.  The  observations  at  Knox\ille,  Chattanoog:a,  and  Nashville,  covering  a 
period  of  more  than  twenty-two  years,  afford  the  be^t  evidence;  but,  according  to 
Mr.  Alfred  J.  Henry,  chief  of  division,  United  States  Weather  Bureau,  it  is  necessary 
to  considef  continuous  observations  covering  at  least  thirty-five  or  forty  years  in  order 
to  obtain  mean  results  that  will  not  depart  more  than  5  per  cent  from  the  true  normal. 
However,  in  the  absence  of  more  and  better  data,  it  is  necessary  to  use  that  at  hand. 
From  this  it  appears  that  the  normal  rainfall  a>)ove  Chattanooga  is  about  49  inches 
per  year,  while  for  the  whole  basin  it  is  prol)ablv  about  48  inches. 

The  maximum  monthly  precipitation  recorded  for  the  upper  basin  is  16.98  inches 
at  Knoxville  in  January,  1882.  This  was  exceeded  at  Newburg,  Ala.,  in  March, 
1897,  when  a  fall  of  20.83  was  recorded.  The  mean  for  March,  1897,  over  North 
Alabama,  wa**  15.44  inches.  The  maximum  annn  il  precipitation  recorded  is  66.36  at 
Knoxville  in  1882,  and  67.25  inches  at  Bryson  CMty,  N.  C,  in  1891.  The  maximum 
for  North  Alabama  was  68.()4  inches  at  Scottsboro  in  1895. 

The  minimum  annual  rainfall  is  about  36  inches,  and  varies  as  follows; 

Inches. 

Asheville,  N.  C,  in  1894 34.01 

Johnsonville,  Tenn.,  in  1894 35. 77 

Paducah,  Ky.,  m  1895 36.39 

RogersNolle,  Tenn. ,  in  18<)5 36. 44 

Chattanooga,  Tenn.,  in  1894 37.22 

Knoxville,  Tenn.,  in  1894 37. 44 

Bulletin  D,  of  the  United  States  Weather  Bureau,  1897,  gives  some  interesting 
and  valuable  information  concerning  the  rainfall  in  the  I'niud  States.  From  one 
of  the  charts  in  this  publication  it  is  seen  that  a  large  j)art  of  the  Tennessee  Basin  is 
included  in  the  area  over  which  the  mean  rainfall  is  over  50  inches,  and  for  part  of 
it  reaches  60  inches  per  annum.  Except  aU)ng  the  coast,  this  represents  the  region 
of  maximum  rainfall  in  the  United  Stiite^s,  and  makes  clear  why  the  flow  of  the 
Tennessee  is  greater  than  that  of  many  rivers  of  the  same  or  larger  drainage.  The 
mean  annual  rainfall  over  the  Upper  Ohio  Valley  is  41.3  inches,  and  over  the  Middle 
Mississippi  Valley  is  35.3  inches,  showing  an  advantage  in  this  respect  of  from  25  to 
40  per  cent  in  favor  of  the  Upper  Tennessee. 

Stages  of  the  river, — ^The  daily  fluctuations  of  the  elevation  of  the  water  surface  of 
the  nver  have  been  systematically  observed  at  a  number  of  stations  for  several  years. 
The  first  effort  in  this  direction  of  which  we  have  a  record  >\as  inaugurated  at  Flor- 
ence, Ala.,  in  1871.  The  gauge  then  established  has  been  regularly  read  ever  since. 
This  was  follow^,  in  1874,  by  the  establishment  of  gauges  at  Knoxville,  Kingston, 
Loudon,  Chattanooga,  Decatur,  Johnsonville,  and  Paducah,  in  connection  with  the 
investigation  being  made  by  Maj.  Walter  McFarland,  Corps  of  Engineers,  of  a  **  South- 
em  route  to  the  seaboard."  All  of  these  gauges,  except  lx)udon,  have  been  read 
r^olarly  since  their  establishment,  either  by  the  Weatner  Bureau  or  the  Engineer 
Department. 

In  addition  to  the  gau^  above  enumerated,  the  following  have  been  read  regu- 
larly: At  Miltons  Bluff  smce  1879;  at  Charleston,  Tenn.,  on  the  Hiwassee  River, 
during  winter  months,  since  1884;  at  Clinton,  Tenn.,  Spears  Ferry,  on  the  Clinch 
River,  and  Strawberry  Plains,  on  the  Holston  River,  during  the  winter  months,  since 
1884;  at  both  divisions  of  the  Muscle  Shoals  Canal  since  1890;  at  Riverton,  Ala.,  and 
atihe  head  of  Colbert  Shoals  since  1891.  These  observations,  together  with  those  of 
a  number  of  special  gauges,  have  all  ])een  platted  on  hydrograph  sheets,  and  form 
part  of  the  permanent  records  of  this  office. 
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The  following  table  has  been  prepared  to  show  the  locatioii,  elevation,  and  range 
of  stage  at  eacti  of  the  important  gauges  on  the  river: 

Tablk  No.  4. — Gauge  data  of  the  Tennessee  River  and  principal  tributaries. 


Location  of  princi- 
IHil  gaugeii. 


RiTor. 
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Knoxville» 
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Extreme  low  wa- 
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Chnttanoc^^ '  Tcnneflsee . . 
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date. 
Dec.,  1895,  to 

date. 
Dec,  1884,  to 

date. 
Dec,  1874,  to    699.96 

date.  i 

Dec,  1884,  to    667.20 

date.  ! 

Apr..  1874, to,  617.81 
,  •     date.  i 

Bridgeport^ ' do I  Mar., -1892,  '  582.00 

I  I     to  date. 

Guntersville do Aug.. 1895, to   644.87 

,      Dec,  1896. 

do Oct.,  1876,  to 

date. 
Jan.,  1879,  to 

date. 
Nov..    1871, 
to  date, 
do !  May.  1891, to 

•  dnt«'. 
Johnaonville do O'l.,  isTo.to 

•  date. 
Paducah i do ;  June   1874, 

to  date. 


-1.5  !  Dec,    1896 

I 

~- 1.0  '.....  uO  • . .  •  I 

I 
-1.4  I  Jan.,    1896 

0.0  I  Dec.,   1888 


-0.9  !  Dec,    1894 


do 

Sept,  1888 
Oct,    1897 


.do 


Decatur 

Milton  Bluff » 

Florence • do 

Riverton 


529.99 

522.96 

390.77 

a59.56 

315.6 

279.2 


-0.1    . 

0.0 
-0.2 

0.0 
-0.8  :  Oct,    1884 


0.0 


Oct.,    1894 


-0.8     Oct,    1872 


-2.2 
-0.3 


Oct,    1897 
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-0.7     Oct,    1896 


Mar.,  1867 
89.0  i  Mar.,  1876 
28.2  j  Apr.,  1896 
46.0  Mar.,  1886 
42.6  Mar.,  1867 
82.2  j  Mar.,  1886 
56.6  ;  Mar.,  1867 

4L0  do 

46.16 do 

28.6   do 

12.7  I  Mar..  1897 
32.5  • do 


60.8 
48.0 


.do 
.do 


FbeL 
86.6 

40.6 

24.2 

46 

48.4 

82.8 

68.6 

41.2 

46.16 

29.3 

12.7 

33.3 

62.6 

48.8 


64.2     Feb.,   1884     U.9 


>  Uoc-onis  not  complete. 


*  Gay  street  gauge. 


A  study  of  the  hy<irograph8  Hhows  that  the  river  is  rarely,  if  ever,  entirely  obstructed 
by  ice,  aii<l  that  porioda  oi  extreme  high  water  are  rare.  The  greatest  range  between 
high  and  low  water  is  70  feet  at  the  "Suck"  in  the  mountain  section  below  Chatta- 
nooga.   The  leant  range  is  at  the  Muscle  Shoals,  where  it  amounts  to  12.7  feet 

In  order  to  illu.<itrate  the  daily  flu(^tiiations  over  the  middle  and  adjacent  Bectiona, 
the  hydrographH  for  Chattanooga,  Decatur,  and  Riverton,  Ala.,  for  1895  to  18d9, 
inclusive,  are  reprodiice^l  herewith  as  plate  No.  3,  and  are  shaded  in  such  a  manner 
as  to  indicate  by  the  depth  of  shade  the  relative  time  the  river  has  been  at  or  above 
a  given  8tage. 

The  record  of  the  gauge  at  Chattanooga  from  1879  to  1900,  inclusive,  has  been 
selected  for  special  8tuay  in  connection  with  the  improvement  of  the  middle  aection 
of  the  river,  it  l)eing  assumed  that  this  gauge,  although  not  directly  in  the  middle 
section,  is  sufificiently  clone  and  representative  to  be  made  the  gauge  of  reference. 

The  mean  conditions  at  Chattanoooga  are  well  represented  by  Table  No.  6,  which 
shows  the  mean  monthly  stage  for  each  month  from  1879  to  1900,  inclusive;  alao  the 
mean  annual  stage  for  each  year  and  the  means  for  the  whole  period. 
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Table  No.  6. — Mean  daUij  stage  Teniiesgee  River  at  ChaHnnooga,  Tenn.,  1879-1900. 


jorreppoiiding  to  the  mean  monthly  and  annual  BtagL-a 

„ _,  1  platted  on  plate  No.  4,  fij;nreHli  and  3,in  tniiiiwrison 

wilb  the  mean  monthly  and  annual  rainfall  at  Chatlanooea  and  Knoxville  for  the 
BNQ  1902 111 
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same  periwl,  taken  fniin  Tablf!  No.  3.  So,  fil»),  the  (ijjiin>J  Kiven  in  Table  No.  6  have 
beeD  platlvcl  on  jilale  No.  4,  fi),'ure  1,  in  coiniiariHon  with  tlio  actual  daily  gaiij^  re«d- 
inea  tor  1KN2,  when  tlie  mean  stage  was  a  maximum,  and  for  1894,  when  the  mean 

A  review  at  these  two  tahlea  shows  the  annual  mean  to  vary  horn  4.7  feet  in  1894 
to  8.7  feet  in  1882;  the  monthly  mean  to  vary  from  0.5  toot  in  October,  18S4,  to  26,6 
feet  in  January,  1SR2.  and  the  daily  mean  t«  vary  from  14.7  feet  for  Febru&ry  14  to 
2.1  feet  for  October  16.  The  mean  annual  Blane  ia  shown  to  he  6.6  feet,  from  which 
it  is  i>e«n  by  comparison  with  the  daily,  monthly,  and  annual  means  that  the  river 
is  essentially  a  low-water  stream,  and  that  fur  eight  months  in  the  yeai  ita  nonnal 
con<lition  is  below  the  mean. 

The  following  table  baa  been  prepared  from  the  daily  records  at  Chattanooga  rince 
Ifflb  to  show  <lirectly  the  exact  number  of  days  each  year,  the  total  number  of  days 
in  the  26  years  conaidereil,  and  the  roean  number  of  days  per  year  the  river  has  bean 
alH)vo  given  stages.  The  usee  of  this  table  are  manifold;  for  instance,  3  feet  by  th# 
ClialUnooga  gauge  is  said  by  st«aniboat  men  to  be  the  lowest  sta;^  at  which  active 
and  iiriifitahle  navigation  can  now  be  carried  on.  The  table  shows  that  during  the 
past  26  years  the  nver  has  l>een  above  this  stage  73,8  per  cent  of  the  time,  or  am 
average  of  270  days  [>i'r  annum.  In  1804  the  period  was  only  210  days,  or  68  per 
cent  of  the  year,  while  in  1888  it  was  ;i,S5  days,  or  92  per  cent  ot  thevear.  Similarlv 
the  table  can  bo  uskI  to  study  the  prolwble  effect  of  floods.  A  30-toot  stage,  which 
corresponds  to  the  gcaeral  overflow  of  the  tianks,  has  t>een  exceeded  for  146  days,  or 
1.6  per  cent  of  the  whole  time  considered;  flooils  atlainine;  a  height  of  46  feet  or 
more  have  lasted  but  three-tenths  ot  one  jier  cent,  and  floods  of  50  feet  or  more  hnl 
onc-lf  nth  of  one  per  cent  of  the  time  considered. 

Table  No.  7.—Slaga  of  Terauvee  River  at  CliaOaiuiogii,  Tetm.,  1876-1900. 
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Pitchorge. — The  correct  determination  of  the  discharge,  parUcnlarly  at  low  watM", 
is  one  of  the  essential  featuren  of  a  study  of  the  low-water  improvement  of  a  rivw; 
consrmiently  a  special  effort  has  been  made  to  accumulate  and  discuss  all  avulable 
data  of  this  kind.  For  convenience  of  reference  and  study,  all  of  the  reliable  gang- 
ingH  of  the  river  obtaiiiahle  have  been  arranged  and  tabulated  below,  and  also  platted 
on  platu  Nu.  6.  These  consist  of  two  observations  made  at  Knoxville.  two  at  Hnfb 
Ferry,  and  one  at  Soddy  Shoals  in  1801-92  by  Cuptaia  Iliddle  in  connection  with 
the  survey  of  the  upper  river;  uf  three  observations  made  at  Chattanooga  and  one 
lit  Tumbling  Shoals  in  1891  by  Hr.D.  L.  Bublett,  assistant  engineer;  of  oneobaerva>- 
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bv  Mr.  Ueoive  W.  Brown,  asHistant  engineer,  and  flfty-fiveobserva- 

tione  made  in  1899  oy  Mr.  VV.  S.  Winu,  aesistaut  engineer,  at  Riverton,  Ala. ;  of  one 
observation  made  in  1894  by  Mr.  George  W.  Brown,  aasit^tant  engineer,  and  one 
made  by  Mr.  W.  G.  Price,  axsiatant  engineer,  in  1895,  at  Livingston  Point,  Ky.;  of 
twelve  obeervations  made  at ChattancK>ga  in  1 891  by  the  United  SUtcs  Weather  Bureau, 
and  of  eeven  observations  made  at  Knoxvilie  and  of  twenty-two  obeervatione  made  at 
Chattanooga,  1897-1900,  by  the  United  Statea  Geoi*^cal  Survey.  These  Utter 
observations  form  a  valuable  addition  to  our  knnwlolge  of  the  flow  of  the  Upper 
Tennessee,  and  without  them  it  would  have  doubtless  been  necessary  for  the  present 
isveetiKation  to  have  undertaken  a  special  aeries  of  low-water  gau^ngs. 

The  discharge  of  the  principal  tributaries  above  ChattanooKa  has  been  disuussed 
in  my  previous  reports  to  you  on  the  improvement  of  these  streams. 


(Obsert&tiotu  I  and 


Table  No.  8. — Diicliarge  of  Tenne»»ee  River. 
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results  riven  were  rooal- 
culatcdly  G.  T.  Nalletin 
1099,  UAln^  a  co^rlentof 


mld-dppth  vfllodly  lo 
mean  velocity. 
Nw.  »-I7,  Irom  Part  IV, 
Dally  River SlagH,  United 
SUiteB  WoBlher  Bureau, 
189.^  rvcalcuUCadbjr  Q.T. 
KeITei,lBm. 


.  Oct.     B.ISW 

.  Nov.  18,  If" 

.  Dec.  38,  It 

.  Uar  10,  li 

.  Julr  39,  It 

.  Aug.  19, 18W 


Unllea  Btatea  Go.>ltiBi™i 
aun-ey  abgorvalloni  the 
veloiiily  obaen-ed  at  ,1, 
Ihe  rin'lli  wosMBiimed  in 

point  ol  obaecvaUoQ. 


.  War.  13.IW0 


e6',0U 


SS'" 
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Table  No.  6.—Di»eharge  of  Temieitee  lHver—Contiaxiei. 


». 

Data. 

Gauge. 

CondiUoo. 

^„.^ 

LI 

TumblmBSlioBls... 

ao 

Not.    B,1hei 
J  an,   12,1«W 

1.20 

■£12 

22.06 
■J1.«B 

w'.So 

II 
11 

i 
II 

Ii 

32.20 
29.00 
23.  OB 

2a:  55 
2a.  10 

11 

39.60 

II 

35.40 
34.20 

2«:bo 

2H.-J0 
2I<.20 
0.40 

-0.67 

-0.67 

C-ibii-fict 
S,200 

10,2.S0 

155, 9J3 

Ifllia-W 
1!>G,]»0 
1A3,I>96 
133,  US 

10o;S56 

II 
11 

236!  9I» 
237, 1« 
246, 06f. 

SmtLonsry.. 

do 

do 

sio"ivfnii:::: 

Rai-irfalY" 

81o»  fall ... 

do 

do 

IU»il1(! 

A»lglsnt  BngtDeei  D.  L. 
AB^iant  Ensloeer  a  W. 

elDilnoers. 
B«Bn..n.lWJWrt.ia«l 

Do! 

s 

Jnil,    14,1t<9S 
Jan.  17.11(99 

ii: 

i 

;::::S:::::::::::::;: 

Jwi.  au.lB99 

Is 

70 

:::::S:::: 

::::|:::::::::::::: 

Jun.  23.1899 
Fu'b!    MS99 

Feb.  ll.lkB 
Miir.  »(I,1S99 

iili 

?:  ODD  cubic  fSSlSSS^i 
8.00DciibIuIaot«ecoD>la.> 
«.  000  cubic  (oot.<«cond>.< 

Sec  annual  repott,lB» 

7F. 

2B6]ooa     Falling.."! 
187,2flfi  1 do 

i 

z 

;;;;!;;;::;:;;;;;:: 

67,«80 

ii 

ibtIoto 

3001620 

MBces 

36fl[4M) 
^026 

II 
ISffi 

lli*..^70 
loirw 

10.011 
2t,262 

Raiifd  rlacil 

'^-!^£: 

ill; 

Crp"t 

■™S,::::; 

ill 

do 

HlRlioHiiry.. 

do 

do 

m 

^t 

99 

:::::rfo::;::::::::::: 
:::::rto:;;::::;:::::: 

iliiii 

i 

Do. 

'£. 

no. 

Do. 
IW. 

is 

lOS 

ii 

109 

(1o 

OhIoRiTor 

do 

xp?:^^i;im9 

Aiir.     8,' ism" 
Ool.    19.I8W 

Nov.    B,1B95 
Nov.    S,ira5 

no. 

IS 

DO, 
O.  w.  Brown,  •■btant  «ng^ 

wl'^Vrice.  above  Tenn* 
w". «   irlci-'. bolow Tennw 

ineilinte  iwiuts,  eitlier  from 
from  the  pointe  named. 
Through  OD  analysis  by  n 


I  oserrlon  added  lo  obseived  K«li3la. 

..,,  1  . ,.,,  ,..,,  J  .    ,i;,.,,..i..  :^  ((.,,  ,,,j,]^ie  Bection  of  the 

thi    ;..v.'    ..'..I    "     :"-■ 

bu-ii'of  detcriiiinin);  the  flow  at  iiitiT- 

OTisulcraliijii  i)f  lht>  anna  ilraiiu'<l  or  of  tlie  dit^luni'es 

IS  oC  the  mi'thod  of  least  squares  of  all  the  AbMrn- 
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tions  at  Chattanoo^,  except  Nos.  27,  34,  35,  and  39,  which  for  various  reasons 
appear  to  be  inconsistent,  the  followintr  equation  for  the  curve  representing  the  mean 
discharge,  in  terms  of  the  gauge  lieiglir,  has  been  deduced: 

Q=3,700  +  4,700  GH-55  G"..: (1) 

Q  representing  the  discharge  in  cubic  feet  per  second  and  G  the  reading  of  the 
Chattanooga  gauge  in  feet. 

In  the  same  manner,  using  all  of  the  Riverton  observations  except  Nos.  78,  79, 
98,  100  to  106,  which  are  to  some  extent  inconsistent,  assuming  the  extreme  low- 
water  discharge,  which  is  not  well  determined  by  the  observations,  to  be  6,000  cubic 
feet  per  second,  and  bearing  in  mind  that  extreme  low  water  at  this  gauge  corre- 
sponds to  a  reading  of  minus  2  feet,  we  obtain  the  following  expression  for  the  mean 
OLSchaige  at  Biverton: 

Q  =  6,000  +  4,225(G  +  2)4-103((74-2)« (2) 

An  examination  of  the  Riverton  curve,  plate  No.  5,  fig.  2,  shows  that  only  those 
observations  made  during  rising  stages  are  outside  of  the  mean  curve,  and  that  the 
variations  between  the  mean  and  observed  maximum  flow  are  in  no  case  more  than  10 
per  cent.  During  falling  stages  the  variation  between  the  mean  and  the  observed 
now  is  much  greater  and  more  irregular,  amounting  in  some  instances  to  fully  25  per 
cent. 

By  means  of  the  first  formula  (1)  the  flow  per  second,  corresponding  to  the  mean 
monthly  stage  at  Chattanooga,  as  given  by  the  bottom  line  of  Table  No.  5,  has  been 
calculated,  and  is  given  in  the  following  table,  in  comparison  with  mean  quantity  of 
rain  in  cubic  feet  per  second  falling  on  the  basin  drained,  determined  from  the  mean 
monthly  precipitation  above  Chattanooga,  given  in  Table  No.  3.  (See  also  pi.  No.  4, 
figs.  2  and  3. ) 

Table  No.  9. — Mean  ran-offfTom  basin  of  the  Tennessee  above  Chattanoogay  Tenn, 

{1879-1900), 


Month. 


January 

February 

March 

April 

May 

June 

July 

AUgURt 

September... 

October 

November . . . 
December . . . 

Annual 


Moan 
monthly 
rainfall. 


Inches. 
4.52 
6.23 
5.64 
3.98 
3.32 
4.37 


85 
98 
24 
59 
21 
46 


48.39 


Corre- 
sponding 
quantity 
falling  per 
second. 


Cubic  feet. 
83,940 
106,560 
104,740 
76,380 
61,650 
83,940 
90,060 
73,990 
62,000 
48,100 
61,600 
04,260 


76,311 


Mean 

monthly 

stage. 


Feet. 

10.0 

11.9 

11.9 

10.2 

6.9 

5.2 

4.3 

3.8 

3.1 

2.6 

3.9 

5.7 


6.5 


Corre- 
sponding 
run-off  per 
secona. 


Cubic  feet. 
56,200 
67,420 
67,420 
67,360 
33,350 
30,850 
24,930 
22,350 
18,800 
16,290 
22,870 
82,280 


86,570 


Run-off 
in  terms 
of  rain- 
fall. 


Per  cent. 
67 
63 
64 
75 
54 
80 
26 
30 
30 
34 
48 
50 


48 


The  method  adopted  for  calculating  the  run-off  in  cubic  feet  per  second,  corre- 
sponding to  the  mean  monthly  and  annual  stages,  is  only  ai)proximate,  but  probably 
fives  result^  relatively  as  accurate  as  the  data  on  which  the  calculations  are  based, 
he  maximum  discharge  at  Chattanooga  for  a  gauge  reading  of  58.6  feet,  obtained  in 
March,  1867,  is  found  by  equation  (1)  to  be  468,000  cubic  feet  per  second,  or  nearly  125 
times  the  minimum.  The  maximum  discharge  at  Riverton  for  a  gauge  reading  of 
50.3  feet,  obtained  in  March,  1897,  is  found  by  equation  (2)  to  be  508,000  cubic  feet 
per  second,  or  about  85  times  the  minimum  discharge. 

The  mean  annual  discharge  of  the  Tennessee  at  Chattanooga,  based  on  twenty-two 
years*  observations,  is  found  by  equation  (1)  to  be  36,570  cubic  feet  per  second.  The 
significance  of  this  figure  is  made  clearer  by  the  comparison  given  below: 


Area  of  watershed square  miles., 

Mean  dlKoharge  per  second cubic  feet. , 

Mean  discharge  per  square  mile do 


Tennessee 
River  at 
Chatta- 
nooga. 


Ohio  River  |    Miraourl 
atPadu-     River  at  its 
cah.>      I    mouth.i 


205,750 

307,000 

1.49 


Mississippi 

River 

above 

Missouri 

River.i 


171,570 

180,000 

0.76 


»  From  page  2846,  Annual  Report  of  Chief  of  Engineers  for  1898. 
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The  minimum  discharge  at  Chattanooga  is  probably  3,700  cubic  feet  per  sec- 
ond, which  corresi^nds  to  a  flow  of  0.17  cubic  feet  per  second  per  square  mileol 
watershed. 

MIDDI^  SECTION   OF  TUB  TENNESSEE  RIVER. 

Oeneral  description. — What  precedes,  although  it  applies  to  the  section  under  epedfll 
consideration,  is  not  always  sufficiently  in  detail  for  the  purposes  of  the  present 
investigation. 

At  Kellvs  Ferry,  22  miles  below  Chattanooga,  the  bottom  lands  be^n  to  widen 
out,  and  tlie  character  of  the  stream  changes  from  almost  torrential  in  uie  mountain 
section,  and  it  becomes  much  more  tranquil  for  all  stages.  To  the  foot  of  Bridfl^port 
Island  itti  course  is  sinuous  and  its  bed  is  divided  by  several  large  islands.  Selow 
Bridgeport  I^^hind  to  Larkins  Towhead  its  course  is  very  nearlv  straight,  following 
with  but  few  and  slight  variations  parallel  to  the  range  of  high  hills  along  its  south 
bank.  At  Larkins  Towhead,  Gunters  Mountain  is  encountered  on  the  north  bank. 
Thft  straight  course  is  continued,  however,  to  Buck  Island,  where  the  river  b^ins 
to  curve  sharply  to  the  right,  and  then  follows  a  crooked  course,  outlined  by  nills 
and  mountains,  to  Honey  Ferry,  8  miles  below  Guntersville.  At  Whiteebuiig,  24 
miles  below  (luntersville,  the  mountains  bc^n  to  disappear,  and  the  valley  becomes 
a  rolhiig  prairie.  From  Honey  Ferry  to  the  head  of  the  upper  division  of  the  Muscle 
Shoals  Canal  the  coui*se  of  the  river  is  a^in  straight  and  uniform. 

The^ie  long  straight  reaches,  comparatively  free  from  bars  and  islands,  are  charac- 
teristic of  the  middle  and  lower  sections  of  the  Tennessee  River,  and  bear  indisputable 
testimony  as  to  the  pennanence  and  stability  of  the  bed  and  banks  of  the  river. 
The  evidence  of  the  recent  survey  corroborates  this  testimony,  and  shows  that  no 
material  changes,  due  to  natural  causes,  have  occurred  since  the  date  of  the  earliest 
examinations. 

The  middle  section  has  no  large  or  important  tributaries.  It  is  fed  by  a  great 
many  springs,  creeks,  and  small  streams,  draining  areas  of  from  a  few  acres  to  ODD 
square  miles.  The  largest  of  £hese  are  the  Sequatchie  River,  Paint  Rock  River,  Flint 
River,  Cataco  Creek,  Guntersville  Creek,  Short  Creek,  Town  Creek,  and  Limestone 
Creek,  all  of  which  are  reported  to  he  navipible  to  a  jjreater  or  less  extent  for  rafts 
and  steam  boats.  The  total  area  directly  drained  by  this  section  is  5,200  square  miles, 
indicating  a  mean  width  for  the  valley  or  basin  of  32  miles. 

The  map  and  profile  herewith  (pi.  No.  1,  sheets  I  to  3)  of  the  middle  section, 
prepare(i  especially  for  this  report  from  the  maps  of  the  survey  of  1899  and  other 
autlientic  sources,  shows  clearly  and  well  the  general  course,  shape,  dimensions,  and 
fall  of  the  section.  The  length  measured  along  the  low-water  channel  line  between 
Scott  Point  and  Jjock  A  is  160.3  miles,  and  the  fall  64  feet,  giving  a  mean  fall  of  0.4 
foot  per  mile.  The  mean  fall  is  not  at  all  uniform  in  its  distribution,  even  over 
comparatively  long  reaches;  thus,  between  Scott  Point  and  Guntersville,  the  mean 
is  0.52  foot  per  mile,  and  between  Guntersville  and  Lock  A,  0.23  foot  per  mile. 

The  mean  width  of  the  Middle  Tennessee,  where  the  bed  is  not  occupied  bv  islands 
or  exposed  bars,  is  1,230  feet.  Above  Bridgeport  the  mean  is*  950  feet;  between 
Bri<lgeport  and  Guntersville,  1,340  feet;  between  Guntersville  and  Decs^tur,  1,210 
feet,  and  between  Decatur  and  Browns  Island,  1,900  feet  The  actual  width  of  unob- 
structed waterway  at  low  water  varies  from  600  feet  at  Paint  Rock  Bluff  to  2,200  feet 
near  Browns  Ferry. 

The  banks  are  usually  from  20  to  25  feet  high  above  low  water,  with  a  slope  of 
alx)ut  4  to  1  below  the  level  of  ordinary  floods,  and  nearly  vertical  above  this  leveL 
They  are  generally  composed  of  a  tough,  resisting  clay,  and  are  nrotected  from  the 
erosive  action  of  the  waves  and  current  by  a  heavy  growth  of  brusn  and  trees.  'RiiB 
growth  indicates  the  long  periods  of  low  water  and  the  infre(|uency  of  floods  of  con- 
siderable duration. 

The  bed  of  the  river  is  composed  of  rock,  bowlders,  gravel,  sand,  and  clay.  At 
the  obstructions  the  material  forming  the  bottom  is  coarser  and  more  permanent 
than  in  the  pools  and  is  frequently  composed  of  rock  reefs  in  place  and  of  large 
bowlders  embedded  in  coarse  gravel,  often  completely  cemented  into  a  solid  mass. 

The  banks  and  bed  are  practically  stable  for  the  existing  conditions  of-  elope  and 
velocity,  and  a  most  careful  investigation  has  failed  to  bring  to  light  any  evidence 
which  indicates  the  contrary.  The  scarcity  of  exposed  bars  and  islands,  the  entire 
absence  of  new  or  rapid  I  v  growing  Imrs  or  shoals,  the  general  straishtness  of  the 
course,  where  not  deflected  by  insurmountable  obstacles,  the  nature  of  the  banks,  all 
bespeak  an  unusual  stability.  It  is  not  claimed  that  the  re^men  is  absolutely  stable 
or  tiiat  there  have  l>een  no  changes,  except  those  due  to  artificial  causes,  but  it  is  hela 
that  the  regimen  is  practically  8tal)le,  or  capable  of  being  easily  made  so,  and  that 
no  material  chuiges  will  follow  the  execution  of  tlie  proposed  improvement  by  reason 
of  increased  velocity  or  slope. 
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The  channel  ia  divided  by  islands  or  bare  at  14  localities,  which  ocenpy  nearly  20 
percent  of  tlie  total  length  of  the  section.  These  inlands  are  generally  large,  mnt^ng 
bom  one-half  h>  6  mika  in  length,  with  the  channel  well  detine<l  in  one  orthe  other 
of  the  chutes. 

The  longitudinal  profile  along  the  channel  line  shows  the  usual  step-like  form 
characteristic  of  rivers  flowing  through  fonnations  of  varying  resistance.  The  rise 
or  shoals  is  generally  short  and  well  dfliiied,  and  the  tread  or  ikkjIb  correHpondingly 
long  and  flat,  many  of  them  having  the  ap[>earance  and  character  of  lakes  at  low 

The  following  table  has  been  prepared  from  the  maps  to  show  the  number,  des- 
ignation, location,  extent,  and  general  character  of  each  of  the  shoals  or  bare  in  the 
middle  section.  It  shows  the  lenglh  at  each  obstruction  over  which  the  depth  at 
extreme  tow  water,  along  a  reasonably  dirc(i  channel  line,  ia  le»<s  than  3  feet,  and  the 
fall  corresponding  to  this  length;  also  the  length  and  corresponding  fall  over  which 
the  depth  at  normal  low  water — which,  as  will  be  seen  laliir,  is  assumed  to  be  one 
foot  higher  than  extreme  low  water — is  less  than  5  feet.  The  mean  j  ' 
rate  of  fall  per  mile  and  nature  of  the  bed  are  also  given. 


Table  Na  10.— iirf  and  character 
middle  seclxa 

n  of  Ike  Teniimfe  Hirer. 

DealgnatlOD. 

1^ 

1 

Extrtme  low  WHter. 

= 

No, 
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h 

5 

■s 

H 

is 

1 

3 
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1 
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1 

gs 

p 

S 

'3 

1 
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ma 

z 
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8.0 
2.6 
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ft 
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IS 
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Is 
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f, 
Is 

3.0 

r, 
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Is 
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a 
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11 
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11 
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il 
11 
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S 

LimeHonu  Bar: 

aiiiSS??::::: 
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Un^k  and 
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LB6 

Gravel. 

20 
21 

23 
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450 
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!;S! 
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It 

0.40 
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O.flO 
2.08 

2,00 

0.70 
1.40 

il 
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6.26 

1 
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oSvel! 
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Rock. 
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1,500 
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2,000 

a 
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Grovel  uid 
R^''and 

-T 

NonU  Ssiily  Bar.. 
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28 
29 

aa 

'2^600 

0.B0 
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O.!l0     4.0 
2,00    3.B 

Rock    and 
ruck. 
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^ 
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p 
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1 
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1 
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1.70 

■iX 
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ft 
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..z-esuv 
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V\t 

n 
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7-.,fi50^JI,W 

1H,600 

»„ 

A  n:vi(>H- uf  Tabic  N'o.IOcIiovvh  lliatat  29  lo<«litica  the  depth  at  extreme  low  water 
is  lem  than  3  fivt.  The  total  h'liKth  in  this  condition  is  13.75  miles,  or  8}  per  cent  ot 
the  length  of  tlie  section.  The  total  ncciiniulBted  fall  is  24.25  feet,  or  37.9  per  cent 
of  the  whole  fall  l>etwcen  Kcott  Point  and  Lock  A.  The  mean  fall  for  the  oljetmcted 
leii^'lh  \»  1.7ti  ft'et  per  mile,  and  in  the  pools  0.27  foot  per  mile.  At  normal  low 
waler  ttit- re  iir<'  41  l<M«lities  whore  the  cliannet  depth  ie  leas  than  5  feet,  or  where 
navipition  is  interfered  with  by  abnormal  elope  or  velocity  conditiona.  The  total 
length  in  thif  iriMditiiin  is  35.5  miles,  or  22.1  ]>er  cent  of  the  Icnsth  of  the  sectioD; 
the  airuniulaliil  full  is  35.10  feet,  or  55  per  cent  of  the  whole  ta.\\;  the  mean  fall 
over  the  olmtniottsl  leniilh  Ir  1  foot  per  mile,  and  in  the  pools  0.23  foot  per  mile. 

The  mort  nnumial  nili'S  of  fall  olwerveti  are  9.5  fi-et  per  mile  at  Guntera  Keef,  18.6 
feet  per  mile  at  JhIkikI  liar,  and  23.3  feet  per  mile  at  Savannah  Towhead. 

The  a\'^lalile  low-water  depth,  according  to  the  siirvoya,  ie  less  than  2  feet  at  the 
folio  winj;  (ihoala: 

FeM. 

BrownH  Iiiland  Chnic 1.2 

Crow  Creek  Bar 1.8 

Widows  Har 1.6 

Hridjiepiirt  Island 1 

During  the  survey  made  in  1875,  by  Mr.  ^V.  U.  Williamnnn,  ae«Htant  engineer, 
the  surface  velocity  wa-amea^Dred  at  several  of  the  principal  shoals  examined.   These 

veloiilifs  are  tabulatcil  below: 


Locality. 

Date. 

Btairo 
above 
low 

Length  ^^ 

mIqT 

HerUIT» 

WMOW.  Hnr 

in 

11 

Feel.     1 
K.OUO 

4.20 

4.26 
8.38 

Is 

I* 
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Commerce. — A  careful  record  of  the  commerce  of  the  Middle  Tennessee  has  been 
kept  for  a  number  of  years,  and  is  published  in  detail  in  the  Annual  Reports  of  the 
Chief  of  Engineers.  From  this  source  the  statistics  for  the  past  five  years  have  been 
compiled  and  tabulated. 

Table  No.  11. — Commercial  statistics  for  Tennessee  River,  between  Chattanooga^  Term,, 

and  Decatur,  Ala.  (1896-1899), 


Articles. 


Brick  and  tile 

Coal 

Cotton  seed 

Cotton 

Fertilizer 

Flour  

General  merchandise 

Grain 

Hay 


Hoop  poles 

Iron  ore 

Iron,  pig 

Logs  and  wood 

Livestock 

Lumber 

Produce 

Railroad  ties... 

Sand 

Staves 

Stone 

Tan  bark 


Total 

Estimated  value 


1895. 


Terns. 


2,056 
1,083 
3,970 

25 

3,874 

9,465 

13,715 

47 


46,610 


1,287 

234 

22,290 


8,984 

66 

2,600 

1,160 


1896. 


Tom. 

804 
3,201 

966 
4,188 


4,143 

13,816 

13,165 

876 


36,686 
375 

40,693 

798 

8,100 

602 


2,892 


101 


117,356  i   131,406 


92,099,621  I  $2,686,148 


1897. 


Tom. 

402 

5,260 

1,009 

7,006 

332 

2,922 

17,244 

33,399 

1,646 

2,410 

33,760 

11,107 

86,320 

1,497 

17,811 

616 

311 

17,370 


5,702 
1,298 


247, 422 


$4,078,228 


1898. 


Tom. 

153 

8,546 

3,920 

7,837 

1,238 

3,600 

12,620 

17,074 

1,492 

42 

83,447 

984 

77,199 

2,049 

24,152 

859 

200 

19,205 

3,000 

6,134 

805 


224,456 


1899. 


7bn«. 

629 

6,516 

2,965 

8,017 


4,938 
29,974 
25,564 

2,229 


1,532 
96,469 

2,231 
19,406 

1,065 

1,065 
27,561 

6,085 

17,000 

95 


253,340 


93,578,120  96,118,619 


Total. 


Tom. 

1,988 
26,578 

9,943 
31,018 

1,595 

19,377 

83,119 

102,917 

7,290 

2,462 

150,603 

13,998 

801,968 

6,909 
91,759 

3,142 

1,576 
76,022 

9,151 
81,336 

4,349 


973,970 


918,560.636 


The  table  indicates  a  substantial  and  progressive  increase  in  the  quantity  and  value 
of  the  products  transported,  and  shows  to  what  extent  this  means  of  transportation 
is  made  use  of  on  this  section  of  the  river.  The  figures  given  are  significant  and  will 
bear  a  critical  comparison  with  those  for  any  of  the  partially  improved  rivers  of  the 
country  away  from  the  coast  and  great  commercial  centers.  It  is,  for  instance,  ten 
times  that  of  the  Upper  Missouri;  twice  that  of  the  Cumberland  below  Nashville; 
three  times  that  of  the  Muskingum;  double  that  of  the  Little  Kanawha;  one-half 
that  of  the  Big  Sandy;  greater  by  a  large  percentage  than  that  of  any  of  the  follow- 
ing rivers:  Kentucky,  Green  and  Barren,  Rough,  Warrior,  Tombigbee,  Red,  Arkansas, 
and  White. 

A  knowledge  of  the  character  and  dimensions  of  the  boats  which  handle  the  pres- 
ent traffic,  and  the  probable  effect  in  these  particulars  of  improving  the  section,  is 
essential  in  a  study  of  the  project.  This  is  illustrated,  first,  by  the  list  and  dimen- 
sions of  stem-wheel  boats  plying  the  middle  section,  taken  from  the  last  Annual 
Report  of  the  Chief  of  Engineers;  and,  second,  bv  a  list  made  up  of  the  largest  and 
best  boats  plying  the  lower  section  of  the  river,  taken  from  the  same  source. 

Table  No.  12. — List  of  stem-wheel  steamboats  plying  the  Tennessee  River  between  Chaitor 

nooga,  Tenn.,  and  Florence,  Ala.  (1900). 


Name  of  boat 

Number 

of 
barges. 

Length. 

Breadth. 

Depth. 

Net  ton- 
nage. 

Capacity 

of 
barges. 

Bf^Mie  8mHh 

1 
26 

1 
4 
7 
7 
4 
1 
1 
1 
1 

Feet. 
127 
120 
130 

80 

76 

132.1 
132 

90 
125 
155.8 
112 

40.7 
103 

I^et. 
25 

24.5 
18 
16 
11 
27 
18 
18 
24 
83.5 
20 
7 
18 

2.8 

4 

3 

2.1 

2.6 

3.1 

8 

2.5 

4 

8.5 

8.7 

2 

8 

50 

im 

147 
24 
30 

137 
65 
67 
89 

192 

104 

5 

68 

8 

184 
51 
93 
27 

Tom. 
63 

B.  F.  Young 

6,500 
75 

City  of  Knoxville 

Clinch 

130 

Gladys 

455 

Grady 

1,120 
600 

Gen.  Joe  Wheeler 

Hattie  McDaniel 

240 

Hunt«ville 

180 

Joe  Wheeler 

200 

J.P.Kindriek 

200 

John  A.  Hart 

Luke  Pryor,  jr ~. 

8 
1 
1 
8 
1 
2 
18 

1,060 
15 

Mattie  Ivey 

N.B.Forrest 

136 
85 

118 
77 

25 
12 
21 
14 

3.5 
2.6 
2.5 
2.5 

100 

OcoeeNo.2 

166 

Sam  Davifl 

100 

W.T.Oallaher 

80 

Bargee 

6,559 
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One  of  the  great  advantajjes  of  the  improvement  of  the  middle  section  lies  in  the 
poH8il)Llity  of  through  shipniento  t^  and  from  the  Ohio  and  Minsissippi  rivers;  hence 
It  is  but  fair  to  assume  that  the  l>oat»  in  this  trade  on  the  lower  section  will  extend 
their  bufinese  to  the  middle  section.  Consequently  the  list  given  below  Enables  us 
to  sunnisc  wliat  kind  and  size  of  craft  shpuld  be  provided  ror  bv  the  improvement 
in  order  to  feel  assured  that  the  requirements  of  the  section  will  be  folly  and  eco- 
nomically taken  care  of. 

Table  No.  13. — IA»t  of  the  largest  stem-wheel  steamboats  plying  the  Lower  TemneneeBket 

(1900). 


Names. 

Length. 

Breadth. 

Depth. 

1     Net 
tonnage. 

City  of  PiuliK^ah 

FcH. 
190 
183 
176 
130 
152 
Itio 
106.4 
14G.2 
210 
143.3 
187 
170 

FteL 
U 
86 
83 
23 
27.4 
30 
33 
28.6 
87 
26.8 
44 
32 

Feet, 
6.6 
6.6 
6.2 
4.8 
6 

6.4 
4.6 
4.8 
6 

4.4 
6.6 
6.6 

SIS 

City  of  Slieflield 

S» 

Clvdc 

896 

Dolphin  

166 

Eclirur  ( 'lu'rry 

916 

Jack  Frost 

S60 

James  Y.  J^>ck  wood 

180 

Jofde 

2SS 

Louis  Hoiick ^ 

680 

Marv  M.  Micliael 

234 

MavflowiT 

718 

Tennessee 

818 

All  of  these  boats  carry  barges  during  the  busy  season. 

Proposed  imj/rovement. — It  lias  already  been  shown  that  the  practical  stability  of 
the  be<l  und  l)ank8  is  either  asnured  or  that  it  can  l)e  maintained  by  artificial  worlcB. 
On  thifl  hy))othe8is  there  is  little  room  to  doubt  the  advisability  oi  undertaking  the 
present  improvement  hy  regulation  methods.  The  plans  and  estimates  heretofore 
made  for  a  slack-water  improvement  at  Colbert  Shoals  and  in  the  mountain  section 
and  the  works  of  canalization  actually  executed  at  the  Muscle  Shoals  afford  a  ready 
buHis  of  estimating  the  ap^)roximate  cost  of  an  improvement  by  these  means  and 
indicate  that,  without  considering  the  land  and  other  damages  due  to  raisiue  the 
flo<:)d  levels  by  the  dams,  an  improvement  of  this  nature  can  not  be  effected  for 
much  lenis  than  $4,000,000.  If  there  was  no  other  way  to  accomplish  the  improve- 
ment of  the  middle  section,  then  an  improvement,  even  at  this  cos^  would  be  worthy 
of  careful  consideration.  But  since  the  outlook  for  a  successful,  and  eatisfectory 
improvement  by  regulation  methods  is  unusually  favorable  on  account  of  the  natunu 
a<laptability  of  the  section  to  this  method,  it  only  seems  necessary  to  thoroii^y 
satisfy  ourselves  on  this  point  before  proceeding  with  the  design  of  the  works. 

No  more  conclusive  evidence  can  be  found  of  the  relative  adaptability  of  the  mid- 
dle se(;tion  of  the  Tennessee  to  an  improvement  by  regulation  metnods  than  is 
furnished  by  the  experience  on  other  streams  and  by  the  statements  and  concJudoiui 
of  engineers  engaged  on  similar  works.  It  is  therefore  proposed  to  briefly  review 
the  principal  wor&  of  this  kind  in  this  country  and  in  Europe,  and  to  analyse  the 
results  obtained  and  the  conclusions  reached  from  a  study  of  these  works. 

In  this  country  the  Ohio  River,  on  which  at  low  water  the  mean  fall  and  dischai^ 
a]>proxiinat<j  those  of  the  Tennessee,  furnishes  an  example  of  the  practical  ftulore  to 
improve  the  river  as  a  whole  by  contracting  the  width  of  the  bed;  but  the  reason  for 
this  lies  not  so  much  in  the  system  as  in  its  application  to  a  river  of  extremely 
unstable  regimen,  where  the  mobility  of  the  bed  and  banks  makes  it  impossible  to 
predict  or  foresee  the  effect  of  contral^tion  works,  which,  while  benefiting  a  particii- 
lar  locality  or  section,  freiiuently  cause  the  formation  of  additional  bars  and  shoals 
below  l)y  the  detx)sition  of  the  eroded  materials,  or  the  appearance  of  new  obstruc- 
tions alxjve  by  the  lowering  of  the  water  level,  tending  as  a  natural  result,  if  followed 
to  its  ultimate  conclusion,  to  the  actual  regulation  of  the  whole  length  of  the  river 
and  the  reduction  of  the  slope  and  velocity  to  a  point  where  the  bank  and  bed 
be(!ome  stable.  The  cost  of  such  a  complete  and — ^because  of  the  uncertun  amount 
of  the  lowering  of  the  bed  upstream — unsatisfactory  improvement  would  be  greatly 
in  excess  of  that  by  other  more  certain  means.  So  also  would  be  the  cost  of  an 
im})rovement  which  includes  the  regulation  of  the  depth  by  protecting  the  bed 
against  unnecessary  scour.  Consequently,  the  systt»matic  improvement  of  the  Ohio 
by  regulation  has  been  practically  abandoned  and  an  improvement  by  means  of 
movable  dams  and  locks  substituted. 

The  regulation  works  on  the  Mississippi  and  Missouri  rivers  have  for  the 
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reason — that  is,  on  account  of  the  extreme  instability  of  the  bed  and  banks  of  these 
rivers,  and  on  account  of  the  inordinate  quantity  of  material  carried  in  suspension — 
proved  unsatisfactory  and  unduly  expensive. 

The  contraction  works  heretofore  executed  on  the  Tennessee  River  and  its  princi- 
pal tributaries  have  not  always  been  successful  and  have  in  some  instan(;es  not  only 
failed  to  better  the  preexisting  conditions,  but  have  made  matters  worse  by  increas- 
ing the  sloi)e  and  velocity  or  by  lowering  the  water  level  in  the  pool  above.  A 
careful  consideration  of  these  early  works  indicates  quite  clearly  that  the  results 
obtained,  whether  favorable  or  unfavorable,  could  generally  have  been  predicted  by 
the  application  of  the  hydraulic  formulas  and  principles  now  used  in  the  design  of 
similar  works.  The  fault  of  nearly  all  of  these  early  works  lies  in  an  attempt  to  equalize 
the  fall  and  increase  the  depth  by  works  of  inadequate  length  and  extent.  Another 
fruitful  source  of  failure  or  partial  success  can  be  attributed  to  an  attempt  to  regulate 
the  surface  fall  without  due  regard  to  the  slope  of  the  bottom.  These  unsatisfactory 
results  have  not  always  come  from  a  lack  of  appreciation  of  the  importance  of  design- 
ing such  work  in  accordance  with  natural  laws,  but  have  in  many  cases  been  due  to 
the  inadequacy  of  the  funds  provided  and  to  the  clamor  of  the  navigation  interests 
for  temporary  relief  or  assistance  at  the  worst  obstructions. 

The  final  success  of  many  of  the  works  of  r^ulation  in  Europe  has  not  always 
been  due  to  a  full  understanding  and  proper  application  of  the  underlying  hydraulic 
principles  in  the  first  place,  but  rather  to  the  persistent  execution  of  works  and  the 
systematic  observation  and  study  of  their  effects,  until  finally  the  proper  methods 
and  their  application  have  been  arrived  at. 

Thus,  on  the  Rhone,  which  has  a  low-water  discharge  80  miles  above  its  mouth 
of  10,000  cubic  feet  per  second  and  a  mean  fall  of  about  40  inches  per  mile,  it  was  not 
until  millions  had  been  expended  in  an  almost  futile  attempt  to  secure  a  transverse 
and  longitudinal  profile,  corresponding  to  the  normal  slope  and  flow,  that  it  was 
raized  that  stability  of  the  bed,  whether  natural  or  artificial,  was  absolutely  requi- 
site to  success,  and  that  the  conservation  of  the  natural  longitudinal  form  to  the  great- 
est possible  extent  was  equally  important  After  the  recognition  of  these  essential 
principles  and  their  incorp^oration  in  the  design  of  the  works,  no  particular  difficulty 
was  experienced  in  securing  and  maintaining  desired  depths  and  conditions.  It  was 
also  found  possible  to  restore  to  some  extent  the  low- water  level  where  it  had  been 
seriously  lowered  by  the  scour  caused  by  the  early  contraction  works. 

Although  the  Rhone  is  classed  as  a  river  of  unstable  reeimen,  it  is  doubtless  very 
similar  to  the  Tennessee  in  the  general  character  of  its  bed,  and  under  the  compara- 
tively moderate  conditions  of  slope  and  velocity  met  with  in  the  Tennessee  woul^  be 
equally  stable,  but  under  the  unusual  fall  and  velocity  found  in  the  Rhone  it  becomes 
highly  unstable.  It  is  asserted,  however,  that  there  are  found  along  the  Rhone 
many  long  reaches  with  a  slope  of  more  than  30  inches  per  mile  where  the  river  is 
stable  and  the  natural  conditions  satisfactory  to  the  navigation  interests.  These  facts 
indicate  to  what  extent  the  naturally  favorable  conditions  on  the  Tennessee  render 
it  adaptable  to  an  iniprovement  by  similar  means. 

So  also  on  all  the  German  and  Prussian  rivers  where  the  velocity,  resulting  from 
the  adoption  of  a  nonnal  profile  and  mean  slope,  resulted  in  destroying  the  equi- 
librium of  the  bed,  it  was  not  until  the  assumption  of  stability  made  in  the  calcula- 
tions to  fix  the  normal  width  was  made  a  certainty  by  artificial  means  that  success 
surely  followed  the  execution  of  reasonable  projects  for  improvement.  The  attempt 
to  improve,  by  regulation,  the  Volga,  the  Moska,  and  other  Russian  rivers  of  largje 
discharge,  mobile  bed,  and  moderate  fall,  has,  as  in  the  case  of  the  Ohio,  Mississippi, 
and  Missouri  rivers,  already  cited,  proved  either  unsuccessful  or  unsatisfactory,  and 
for  the  same  reasons. 

The  limit  to  which  successful  improvement  by  regulation  is  possible  where  the 
stability  of  the  bed  is  assured  is  well  illustrated  by  the  works  at  the  cataracts  of  the 
Danube.  The  low- water  flow  of  the  Danube  at  this  locality  is  about  50,000  cubic  feet 
per  second  and  the  mean  fall  about  1.5  feet  per  mile  with  a  maximum  of  21  feet  per 
mile,  and  comparatively  long  reaches  where  the  mean  exceeds  10  feet  per  mile.  The 
works  executed  consist  of  canals,  outlined  by  longitudinal  dams  built  up  te  high 
water,  excavated  in  the  bed  of  the  river,  which  is  generally  composed  of  rock,  and  of 
contracted  channels  formed  by  longitudinal  dams  confining  all  of  the  flow.  Except 
at  the  iron  gates,  the  excavated  canals  are  197  feet  wide  and  6  feet  deep  at  low  water, 
and  the  sunace  slope  is  frequently  over  5  feet  per  mile.  At  the  iron  gates  the  width 
is  262  feet,  the  depth  9  feet,  and  the  mean  surface  slope  over  10  feet  per  mile.  The 
velocity  resulting  from  these  conditions  is  very  high  and  would  be  prohibitive  in 
the  Tennessee,  both  on  account  of  its  effect  on  the  river  bottom  and  because  it  would 
impede  upstream  navigation  by  means  of  the  class  of  boats  in  use. 

At  the  Jucz  Cataract  the  channel  was  contracted  by  means  of  a  longitudinal  dam 
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about  9,500  feet  long  and  the  fall  of  11  feet  quite  uniformly  distributed.  The  low- 
water  level  over  part  of  this  distance  was  raised  fully  5  feet  by  the  contraction.  At 
the  Greben  Cataract,  by  similar  works  nearly  4  miles  in  length,  the  slojpe  was  made 
uniform  and  the  low-wat€r  depth  increased  fully  6  feet  for  a  distance  oi^2  miles. 

The  successful  works  on  the  French  Broad  Kiver  at  the  Hanging  Rock  Shoals 
described  in  my  report  of  March  20,  1900,^  on  the  improvement  of  that  river,  afford 
another  illustration  of  what  is  to  be  expected  of  properly  executed  works  under  stable 
conditions. 

All  engineers  who  have  given  close  study  to  the  improvement  of  rivers  by  regola- 
tion  are  agrt;ed  on  the  general  proposition  that  with  a  stable  bed  of  suitoble  and 
uniform  slope,  the  securing  of  any  reasonal>le  depth  is  simply  a  matter  of  contraction, 
and  that  with  a  stable  bed  of  irregular  form  the  securing  of  any  reasonable  ehamiel 
dimensions,  where  the  flow  is  sufhcient,  is  simply  a  matter  of  cost. 

Prof.  H.  Engles,  of  the  Roval  Technical  School,  Dresden,  in  his  reply  to  the 
remarks  made  by  Capt.  W.  ft.  King,  Corps  of  Engineers,  in  discussing  ProfesBor 
Engles' 8  paper  on  the  **  Improvement  of  rivers,"  read  before  the  American  Society  6f 
Civil  Engineers  in  1893,  makes  the  following  statement: 

"In  the  case  of  a  river  with  a  rocky,  stable  bed — and  to  this  class,  according  to 
Colonel  King,  the  Tennessee  seems  to  belong — a  depth  can  certainly  be  obtained 
depending  only  on  the  following  elements:  (1)  Available  funds,  (2)  quantity  of  water 
at  low  stages,  (3)  admissible  minimum  wiath  of  channel,  and  (4)  admissible  maxi- 
mum rapidity  of  current." 

M.  Pasquean,  in  his  report  of  August  15,  1878  (see  Improvement  of  Non-Tidal 
Rivers,  translated  by  Col.  W.  E.  Merrill,  Corps  of  Engineers,  1881),  condemns  the 
attempt  to  secure  a  normal  profile  and  uniform  slope  m  the  Rhone  and  advocates 
the  use  of  locks  and  dams  in  combination  with  a  system  of  regulation  designed  to 
reduce  the  mean  fall  Ijetween  the  head  of  each  pool  and  the  next  lo(!k  to  about  12 
inches  per  mile.  Thus,  while  condemning  the  attempt  to  secure  the  natural  mean 
slope,  he  acknowledges  the  feasibility  of  securing  desirable  results  under  less  trying 
conditions. 

In  1880  L.  Jacquet,  chief  engineer  of  the  Rhone,  investigated  with  system  and  care 
the  improvement  of  various  European  rivers  by  means  of  submerged  dams  or  sills 
in  connec^tion  with  the  usual  methods  of  contracting  the  width,  and  in  his  report  of 
September  22,  1880  (see  Merrill's  Non-Tidal  Rivers),  shows  that  they  have  been 
successfully  used  to  produce  artificial  stability  of  the  bed  or  to  distribute  the  fall  on 
the  Filbe.  Rhone,  Oder,  Rhine,  Moselle,  Weser,  and  Vistula.  As  a  consequence  of 
his  investigation,  M.  Jacquet  advised  the  adopticm  of  this  form  of  construction  on  the 
Rhone  and  outlined  the  general  plans  for  the  execution  of  the  work,  which  have 
since  lx*en  c^irried  into  effect. 

The  admirable  paper  on  the  "  Regulation  of  Rivers  at  Low  Water^"  presented  to  the 
Sixth  International  Inland  Navigation  Congress,  in  1894,  by  H.  Girardon,  then  chi^ 
engineer  of  the  improvements  on  the  Rhone,  shows  that  the  works  executed  in  the 
manner  indicated  by  M.  Jacquet  have  been  eminently  satisfactory. 

These  examples  of  important  works  and  opinions  of  eminent  engineers,  combined 
with  the  information  herein  relative  to  the  flow,  slope,  and  stabihty  of  the  middle 
f-oction  of  the  Tennessee  seem  to  fully  justify  the  original  statement  "that  the  out^ 
look  for  a  successful  and  satisfac^tory  improvement  by  regulation  is  miasually 
favorable.*' 

The  works  and  experience  of  others  can  be  taken  to  have  established  the  truth  of 
the  following  general  conclusions,  reached  after  a  study  of  the  improvement  of  non- 
tidal  rivers  in  connection  with  the  improvement  of  the  French  Broad  River  and 
stated  in  my  report  of  March  20, 1900  (I louse  Doc.  No.  616,  Fifty-sixth  Congress,  firet 
seaMion): 

1.  The  success  of  regulation  works  depends  upon  their  design  and  execution  in 
accordance  with  correct  hydrotechnic  principles. 

2.  Stability  of  l)ed,  whether  natural  or  artificial,  is  essential  to  success. 

3.  The  natural  shape,  condition,  and  tendencies  of  a  river  should  be  conserved  to 
the  greatest  extent  consistent  with  the  needs  of  commerce. 

4.  The  plans  should  be  comprehensive  and  consider  the  general,  as  well  as  local. 
effects  of  the  w^orks. 

The  examples  already  cited— and  these  could  be  greatly  multiplied — show  the  neces- 
sity for  applying  the  best  hydraulic  fonnulas  and  methods  to  the  determination  of  the 
effect  of  proposed  works  and  that  the  neglect  to  do  this  haa  often  resulted  in  failures 
or  conditions  that  otherwise  could  easily  have  been  avoided  or  remetiied.  On  the 
other  hand,  when  either  by  accident  or  design  works  have  been  execute<l  in  a  man- 
ner authorized  by  theory,  the  results  can  be  shown  to  be  in  proportion  to  the  correct- 
ness of  the  designs. 

*  Printed  in  House  Doc.  No.  616,  Fifty-sixth  Congress,  first  session. 
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The  necessity  for  stability  requires  no  further  argument.  It  has  l)een  demonstrated 
by  every  successful  work  of  regulation  ever  executed.  Where  stability  of  bed  is 
wanting,  the  increased  velocity  due  to  contraction  gives  rise  to  a  greater  scouring 
action,  which  increa.ses  the  mean  depth  and  consequently  the  velocity  over  that  cal- 
culated, thus  augmenting  the  scour  until  the  level  of  the  pool  above  begins  to  be 
lowered.  As  this  takes  place  the  slope  is  reduced  until  finally  a  condition  of  equilib- 
rium is  again  established,  but  at  the  cost  of  a  general  reduction  in  the  pool  level 
above  and  a  consequent  aggravation  of  the  succeeding  shoal.  It  is  thus  made  plain 
that  when  we  remove  one  step  from  the  longitudinal  profile  we  must  distribute  the 
fall,  formerly  existing  at  this  step,  to  the  next  one  above,  or  we  will  correspond- 
ingly increase  the  fall  and  the  difficulties  at  the  upper  step.  Thus  at  La  Mulatitire, 
on  the  Rhone,  by  the  improvement  of  the  shoals  below,  the  extreme  low-water  level 
was  reduced  4.66  feet  in  seventeen  years.  It  is  stated,  however,  that  by  artificially 
restoring  the  approximate  original  profile  of  the  lx)ttom  by  means  of  submerged  dams, 
designed  to  maintain  the  pools  and  at  the  same  time  provide  a  suitable  channel  over 
the  shoals,  the  original  low-water  level  at  La  Mulatidre  has  been  in  a  measure 
restored.  Other  instances  could  be  given  of  similar  experience,  but  it  is  thought 
that  those  already  given  are  suflBcient  to  establish  the  truth  of  all  of  the  conclusions 
stated. 

F.  B.  De  Mas,  in  his  recent  work  on  Internal  Navigation,  and  H.  Girardon,  in  his 
paper  before  mentioned,  lay  great  stress  on  the  importance  of  the  third  conclusion 
and  state  that  nature  furnishes  no  example  of  a  uniform  slope  and  normal  profile. 

Undertaking,  then,  the  design  of  the  works  of  regulation  for  the  middle  section 
of  the  Tennessee,  using  the  above  conclusions  as  a  basis,  we  are  at  once  confronted 
with  the  fact  that  the  science  of  practical  hydrotechnics  is  far  from  an  exact  one  and 
that  the  usual  hydraulic  formulas  and  coefficients  can  only  be  used  with  safety  for 
the  condition  from  which  they  were  originally  derived.  This  is  not  to  be  wondered 
at,  for  it  would  indeed  be  an  elastic  formula  which  would  be  equally  applicable  to  a 
canal  or  a  naturally  uniform  channel  and  also  to  a  regulated  channel  in  the  bed  of 
a  river  outlined  by  widely  separated  spurs  on  one  or  both  sides.  It  requires  no  argu- 
ment, however,  to  demonstrate  that  the  questions  involved  are  capable  of  at  least  a 
practical  solution  for  any  particular  condition  or  set  of  conditions  by  means  of  suit- 
ably conducted  experiments.  These  experiments  should  not,  as  has  generally  been 
the  case,  be  superficial  or  conducted  as  a  side  issue,  but  should,  on  the  contrary,  be 
comprehensive  and  be  conducted  and  studied  as  the  main  issue  in  the  solution  of 
the  technical  questions  connected  with  the  design  of  regulation  works.  Until  such 
experiments  are  undertaken,  and  the  results  become  available  for  use,  it  will  be 
necessarv  to  rely  on  general  observations  not  taken  for  this  special  purpose,  and  it . 
will  be  desirable  in  executing  the  works  to  allow  a  liberal  margin  for  safety  by  using 
some  form  of  construction  wJhich  lends  itself  to  an  easy  and  economical  modification. 

It  is  the  writer's  opinion  that  the  insufficiency  of  the  usual  hydraulic  formulas  for 
practical  use  is  due  to  a  large  extent  to  their  failure  to  take  account  of  the  effect  of 
the  velocity  of  approach. 

The  most  generally  accepted  formulas  for  calculations  connected  with  the  flow  of 
water  in  open  channels  are  based  on  the  Chezy  formula, 

v  =  C\/ES (3) 

in  which  v  represents  the  mean  velocity  in  feet  per  second,  Ca  coeflBcient  determined 
by  experiment,  R  the  hydraulic  mean  depth,  and  S  the  slope  per  foot. 

The  successful  application  of  this  formula  to  a  particular  case  depends  upon  the 
proper  seleption  of  a  value  for  the  coefficient  (C),  which,  although  it  has  received 
the  earnest  attention  of  many  of  the  most  eminent  hydraulicians  of  the  age,  is  still 
involved  in  much  uncertainty.  Although  the  selection  of  a  proper  value  for  this 
coefficient  was  discussed  in  considerable  detail  in  my  report  on  the  French  Broad 
River,  this  discussion  related  more  particularly  to  small  rivers  of  high  slope,  small 
mean  depth,  and  comparatively  low  discharge,  and  consequently  does  not  apply  to 
the  Tennessee.  It  has  therefore  been  attempted,  from  a  comparison  of  the  coeffi- 
cients obtained  from  the  observations  on  a  number  of  rivers  of  somewhat  similar 
character  to  the  Tennessee  and  from  observation  on  the  Tennessee  itself,  to  deduce 
coefficients  that  can  be  safely  used  in  the  present  calculations. 

For  this  purpose  there  has  been  platted  on  the  diagram  herewith  ( pi.  No.  4,  fig.  4  J, 
using  as  coordinates  the  mean  hydraulic  depth  and  the  values  of  the  coefficient  (C), 
the  r^ults  of  50  observations  made  at  Riverton,  Ala.,  in  1899  (from  Annual  Report 
of  Chief  of  Engineers,  1899 ),  of  5  miscellaneous  observations  on  the  Tennessee  (from 
Annual  Report  of  Chief  of  Engineers  for  1896);  of  8  observations  on  the  Fox  and 
Wisconsin  rivers  (from  Warren's  report,  1876);  of  1  observation  on  the  Dneiper; 
of  17  observations  on  the  Rhine  ( from  Kutter's  Tables) ;  and  of  8  values  used  in  the 
calculations  for  the  Rhone  (  from  Merrill's  Non-Tidal  Rivers ).    This  diagram  shows 
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a  widi!  anil  iuexplicable  variation  in  the  values  of  the  coclliviente  and  illustnites  the 
nfL-essity  for  special  detenniiiationB.  The  TenneBsee  River  valuea  are  generally  con- 
sistent, but  do  not  include  a  euRicient  numl>er  of  observations  when  the  meoji  depth 
was  alight  The  Fox  and  Wisconsin  obaervationB  make  up  in  a  measure  this  defi- 
ciency, and  it  is  not  improbable  that  a  curve  based  on  these,  two  sets  of  observations 
would  correctly  represent  the  mean  values  of  the  coefficient  for  similar  conditions. 
The  values  obtained  from  European  sources  are,  with  but  few  exceptions,  bo  mnch 
larger  than  those  already  conmdereti  that  they  cast  a  doubt  over  all,  and  nutke  it 
exceedingly  difficult  to  reach  satisfactory  conclusions.  It  has  been  decided,  how- 
ever, to  use  the  values  represented  by  the  curve  drawn  on  the  diagram.  This  curve 
paHses  Ijetween  the  American  and  European  valuea,  and  for  depths  of  less  than  6  feet 
gives  values  5  to  10  i>er  cent  greater  tlian  the  American  and  10  to  IS  per  cent  lea 
than  tl)o  European  experiments. 

Using  the  values  of '.'.given  by  the  curve  shown  on  plate  4,  fqrare  4,  we  can  proceed 
with  the  detenninaticm  of  the  probable  mean  velocity  in  the  proposed  chtinnels  and 
the  dimeusions  of  the  channels  themselves  for  given  conditions  of  discharge,  depth, 
and  slope  by  means  of  formula  (3). 

In  order  to  simplify  the  calculations  it  is  customary,  when,  as  in  tbe  present  case, 
the  width  of  the  channel  is  groat  as  conipareil  witb  the  depth,  to  make  use  of  the 
mean  depth  ( I))  and  the  mean  width  ( 11'),  instead  of  the  hydraalic  mean  radius  (B'i 
and  the  wetted  perimeter  of  the  eet-tions.  The  results  obtained  in 
the  Middle  Tennes««  are  probably  as  accurate  as  the  data  used. 


Substituting  D  for  R,  and  -^ 
expression  for  the  n: 


1  formula  (3),  we  obtain  the  following 


Maximum  velocity  =  mean  velocity  (  1  +  —J,-  )  -  ■ 


(6) 

TheflR  three  formulas— (3),  (4),  and  (6)— afford  the  meBns_  of  determining  the 
appnjuimate  effect  of  any  reaiK>nahte  cumliination  of  the  quantities  or  elements  enter- 
ing int"  them. 

The  solution  i>f  tlie  various  nue^tionH  requiring  the  use  of  these  formalas  is  much 
fat^ilitated  by  the  following  table,  which  has  been  prepared  to  show  the  meanand 
maxinuim  velocities  resulting  from  given  combiuations  of  the  slope  and  mean  depth, 
and  also  the  mean  channel  wi<lth  for  the  same  conditions,  corresponding  to  a  dia- 
clianfe  of  1,000  cubic  fet-t  per  second.  The  mean  width  of  channel  for  any  other  dis- 
charge will  vary  from  that  given  in  the  same  proportion  that  the  discharge  variea. 

Tadi.u  No.  H.'-lyoliabl/^  mean  atul  maxivi'iin  velociliet  and  mam  widthi  qf  dtarmtlfot 

fiorv  of  1,000  ciiUe fnt  per  *ecmid,  raiiUlnff  from  the  amdUiota  Aown, 
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The  probable  effect  on  the  calculated  mean  depth  of  a  change  in  the  adopted  values 
of  the  coeflicient  ( C)  is  illustrated  by  the  following  calculations,  which  assume  that 
the  width  (W),  the  slope  (S),  and  the  discharge  (Q),  for  any  particular  case,  are 
fixed.    From  these  conditions  it  can  easily  be  shown  that 

K^s^' ■■■■■ '" 

in  which  D  represents  the  calculated  mean  depth  for  given  channel  width,  slope, 
discharge,  and  adopted  value  of  C  and  ZV  represents  the  calculated  mean  depth  for 
same  conditions,  and  a  new  value,  C^,  for  the  coefficient.  Using  this  formula 
we  obtain,  by  increasing  and  decreasing  the  adopted  values  of  C  10  per  cent,  the 
following: 


C 68.3  69.8  70       |  Adopted  values. 

D 4.0  4.6  5       I  A&suraed  mean  depth. 

C 76.0  76.0  77.0      Coefficient  increased  10  per  cent. 

D' 8.76  4.23  4.70    Corresponding  mean  depth. 

C" 61.0  62.0  63.0      Coefficient  decreased  10  per  cent 

D" 4.81  4.85  6.87    Corresponding  mean  depth. 

These  figures  indicate  that  within  the  limits  used  that  an  increase  of  10  per  cent  in 
the  adopted  coefficient  will  result  in  a  decrease  of  approximately  6  per  cent  in  the 
mean  depth,  and  that  a  decrease  in  the  adopted  coefficient  of  10  per  cent  will  result 
in  an  increase  of  approximately  7}  per  cent  in  the  mean  depth.  Aji  increased  mean 
depth  will  for  the  fixed  conditions  result  in  a  corresponding  decrease  in  the  mean 
velocity  and  vice  versa. 

A  glance  at  the  longitudinal  profile  of  the  middle  section  (pi.  1,  sheets  1  to  3), 
shows  at  once  the  utter  impracticability  of  attempting  to  secure  a  uniform  slope 
over  the  whole  section,  even  if  this  had  not  been  already  found  objectionable  where 
the  physical  conditions  indicated  its  possibility.  C^onsequently  it  is  proposed  in  the 
present  case  to  change  the  fall  between  the  pools  as  Uttle  as  possible,  and  to  conserve 
the  natural  shape  ana  tendencies  of  the  river  by  simply  equalizing  or  making  uniform 
the  slope  over  the  shoals  by  means  of  excavated  channels,  or  by  contraction  works, 
or  by  both,  to  such  an  extent  as  to  make  navigation  safe  and  easy.  To  this  end  the 
limits  of  slope  and  velocity,  compatible  with  safe  and  easy  navigation,  and  the  depth 
and  width  necessary  for  economical  and  successful  navigation,  will  be  determined 
from  a  review  of  the  examples,  information,  and  data  furnished  by  other  rivers  and^ 
improvements.  The  channels  over  the  shoal  reaches  will  then  be  designed  in* 
accordance  with  the  principles  heretofore  outlined,  so  as  to  keep  within  these  limits. 

Normal  stage. — Since  it  is  entirely  impracticable  to  design  works  suited  to  every 
condition  of  stage  and  discharge,  it  becomes  necessary  to  select  the  condition  or 
stage  which  will  best  subserve  all  interests.  It  is  usual  to  select  the  normal  low- 
water  stage,  and  to  base  all  calculations  and  designs  on  securing  given  results  for  the 
conditions  then  existing.  The  Tennessee  is  shown  by  the  tabulated  hvdrological 
data  submitted  herewith  to  be  normally  a  low- water  stream.  From  Tables  Nos.  5 
and  6,  and  the  diagrams  based  thereon,  the  mean  high-water  period  is  seen  to  be 
marked,  and  to  cover  the  months  of  January,  February,  March,  and  April.  The 
mean  low- water  period  is  equally  marked  and  covers  the  remainder  of  the  year. 
The  normal  low- water  stage,  or  the  stage  which  it  is  natural  to  expect  the  river  to 
reach  each  year,  is  well  determined  by  Table  No.  7,  which  shows  the  actual  and 
mean  number  of  days  the  river  at  Chattanooga  has  been  above  given  stages  during  a 
period  of  twenty-six  years.  The  stage  has  tJeen  less  than  1  foot  for  periods  of  vary- 
ing length  during  ten  years  and  less  than  2  feet  during  twenty-three  years.  From 
this  it  can  be  shown  that  a  1.3-foot  stage  is  that  which,  according  to  probability,  is 
likely  to  be  reached  each  year.  If,  then,  in  order  to  be  on  the  safe  side,  we  adopt 
1  foot  as  the  normal  low- water  stage,  we  have  the  assurance  of  the  records  that  the 
stiige  at  Chattanooga  will  exceed  this  normal  97  per  cent  of  the  time,  and  that  it  will 
not  be  less  than  0.5  foot  more  than  1  per  cent  of  the  time,  or  about  seventy-five  days 
in  twenty-six  years. 

The  effect  of  an  increase  or  decrease  in  the  dischai^  through  channels  of  fixed 
dimensions  or  conditions  is  illustrated  by  the  following:  It  can  be  shown  for  a  chan- 
nel of  given  width  that 

^-C%.''~y (7) 

In  which  D  and  Q  represent  the  normal  mean  depth  and  flow,  and  IX  the  mean 
depth  corresponding  to  any  other  flow  (Q^) .    Using  a  discharge  of  10,000  cal^  feefc 
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Eer  second  and  mean  depths  of  4  and  4.5  feet  as  bases  of  comparison,  the  effect  of 
oth  increasing:  and  decreasing  the  flow  has  been  calculated  by  equation  (7),  and  tabu- 
lated as  follows: 


Mean  depths. 

Discharge. 

Feet. 

Feet. 

, 

Oil.  ft.  secf. 

10,000 

4 

4.5 

AHSumed. 

4,000 

2.16 

2.44 

Mean  depths  calculated  for  given  dis- 
charge. 

6.000 

2.85 

3.19 

Do. 

8,000 

3.45 

3.88 

Do. 

15,000 

5.24    !    5.97 

Do. 

20,000 

6.35 

7.14 

Do. 

25,000 

7.37 

8.29 

Do. 

30,000 

8.35 

9.36 

Do. 

The  difference  between  the  mean  and  maximum  depths  in  a  channel  of  the  fonn 
now  proposed,  for  any  dipcharge,  will  l>e  appn^xiniately  the  same  as  for  the  nonnal 
flow.  Ilence  for  a  channel  whose  mean  depth  is  4  feet  and  maximum  5  feet  the 
difference  will  remain  about  1  foot,  so  long  as  the  flow  is  all  confined  to  the  reflated 
channel.  The  velocities  will  change  with  the  mean  deuth  for  given  conditions  of 
slope,  approximately,  as  shown  by  Table  No.  14,  until  the  works  defining  the  chan- 
nel are  submerged,  then  the  velocities  will  gradually  become  due  to  the  changed 
slope  and  the  mean  depth  of  the  whole  waterway. 

Normal  low-water  discharge. — The  discharge  corresponding  to  the  adopted  noimal 
low-water  stage,  which  is  one  foot  above  extreme  low  water  at  Chattanooga,  obtained 
by  means  of  formulas  (1)  and  (2),  is  8,455  cubic  feet  per  second  at  Chattanooga  and 
10,330  cubic  feet  per  second  at  Riverton.  The  increase  between  these  points  can  be 
assumed,  without  material  error,  to  be  progressive.  This  assumption  is  graphically 
shown  on  plate  4,  figure  5,  which  enables  a  determination  by  inspection  of  the  nor- 
mal flow  at  ea(^h  obstruction  or  locality  considered. 

TAmiting  condHUms. — Other  things  being  equal,  the  nature  and  extent  of  the  prob- 
able commerce  and  the  dimensions  of  the  craft  carrying  it  should  be  the  leading 
factor  in  fixing  the  economic  dimensions  of  the  cross  sections  of  the  regulated  chan- 
nels at  normal  low  water.  From  this  standpoint  we  would  l)e  incUnea  to  conclude 
.  that  a  channel  depth  of  at  least  6  feet  was  necessary,  because,  when  free  and  unob- 
structed navigation  is  provided,  there  is  little  room  to  doubt  that  the  lai|i;e8t  boiUf 
now  navigating  the  lower  river  will  ascend  to  Chattanooga.  Many  of  these  boats,  as 
shown  by  Table  No.  13,  are  capable  of  being  loaded  to  a  draft  of  5  feet,  which  draft, 
according  to  the  experience  of  the  French  and  German  engineers,  requires  a  channel 
depth  of  at  least  6  feet.  It  is  useless,  however,  to  consider  the  question  from  thif^ 
standpoint,  because  the  limit  has  already  been  fixed  by  the  construction  of  the  Mus- 
cle Shoals  Canal,  which  provides  a  depth  of  only  5  feet  on  the  lock  sills,  and  thofl 
limits  the  draft  of  boats  passing  from  the  lower  to  the  middle  section  of  the  river, 
and  without  argument  fixes  the  least  depth  necessary  at  normal  low  water  in  the 
new  channel  at  5  feet. 

In  discussing  the  minimum  channel  dimensions  to  be  adopted  in  the  improyement 
of  tne  French  Broad  River  it  was  shown  from  a  consideration  of  the  practice  else- 
where that  a  width  of  alx)ut  100  feet  had  proved  sufficient  under  certain  dream- 
8tan('(is,  notably  on  the  Dneiper,  where  the  canals  excavated  in  the  channel  and 
outlined  by  dams  were  made  105  feet  wide.  On  the  Tennessee  a  channel  width  of 
from  100  to  150  feet  has  g(»nerally  proveil  satisfactory,  except  during  high  winds. 

At  the  cataracts  of  the  Danul)e  a  minimum  width  of  IIX^  feet  has  bcKen  used. 

In  the  present  case,  because  the  nonnal  flow  of  the  river  is  sufficient  to  allow  of 
almost  any  desirable  channel  dimensions,  the  width  and  form  of  section  becomes  an 
economic  question.  Viewed  from  this  standpoint  it  is  proposed  to  base  the  present 
designs  and  estimates  on  a  section  providing  at  normal  low  water  a  depth  of  5  feet 
over  a  width  of  at  least  100  feet  along  the  line  of  a  suitable  boat  track.  Beyond  the 
zone  of  5-foot  depth  the  natural  form  of  the  section  is  to  be  retained  to  the  greatert 
extent  consistent  with  the  desired  results,  removing  only  the  lumps,  reefs,  and  other 
detached  obstructions  from  the  waterway.  Where  the  sidi^s  of  the  excavation  are 
high  and  steep,  and  it  is  not  practicable  to  give  them  a  gradual  slo])e  to  the  natural 
bottom,  it  is  proposed  to  widen  the  cut. 

It  is  intended  hy  care  in  the  location  of  the  works  and  the  area  of  deepest  water 
to  reduce  to  a  minimum  the  quantity  of  excavation  and  the  extent  of  the  contraction 
works  necessary  to  secure  the  width  and  mean  depth,  correH]>ondiug  to  the  fixed 
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conditions  of  slope  and  dischai^e.  In  case  this  can  not  be  economically  done  l)y 
means  of  a  contracted  channel  of  uniform  mean  depth  and  width,  it  is  proposed  to 
vary  })oth  of  these  quantities  to  suit  the  natural  conditions,  when  this  course  is  not 
inconmstent  with  the  requirements  of  the  improvement. 

The  determination  of  the  mean  depth  that  will  follow  the  execution  of  given  works 
of  regulation  is  involved  in  more  or  less  uncertainty,  and  will  require  for  exact 
results  much  more  detailed  surveys  than  are  now  available.  The  effect  of  an  error 
in  this  parti (nilar  will,  for  given  conditions  of  slope,  width,  discharge,  and  water- 
surface  elevation,  be  equal  to  the  extent  of  the  error. 

In  regard  to  the  limiting  velocity  and  slope,  it  requires  no  argument  to  show  that 
they  should,  in  the  interest  of  safe  and  economic  navigation,  to  as  low  as  possible, 
and  thus  also  provide  against  an  increase  in  the  velocity  to  dangerous  limits  during 
high  stages. 

In  this  connection,  it  is  interesting  and  instructive  to  note  the  limiting  slopes  and 
velocities  allowed  on  some  of  the  European  rivers.  On  the  Rhone,  at  normal  low 
water,  the  mean  slope  is  40  inches  per  mile,  and  at  some  of  the  worst  obstructions 
a  mean  of  10  feet  per  mile  is  allowed.  The  observed  maximum  velocity  at  this 
stage  ranges  from  3.3  to  7.4  feet  per  second,  and  for  floods  from  7.4  to  13.1  feet  per 
second.  The  great  width  of  channel  on  the  Rhone — 500  to  1,300  feet— as  will  also  be 
the  case  on  the  Tennessee,  makes  it  easy  for  boats  to  avoid  the  swiftest  water  during 
floods. 

In  the  improvement  of  the  cataracts  of  the  Danube  slopes  of  from  5  to  13  feet  per 
mile,  resulting  in  maximum  velocities  of  from  7  to  15  feet  per  second,  have  been 
deliberately  adopted. 

The  mean  velocity  and  slope  in  the  reflated  channel  of  the  Memel  for  normal 
conditions  are  2.25  leet  per  second  and  0.5  foot  per  mile. 

In  his  very  able  and  mteresting  pai)er  on  the  Cataracts  of  the  Dneiper,  read  before 
the  Sixth  Congress  of  Inland  Navigation,  M.  V.  E.  de  Timmoff  discusses  these  ques- 
tions at  length  and  reaches  the  following  conclusion: 

"The  velocity  of  current  should  not  he  more  than  6  feet  per  second,  and  it  is  pro- 
posed in  future  to  reduce  it  as  much  as  possible.  The  length  of  the  canals  ( regulated 
channels)  should  be  at  least  such  that  the  mean  incline  is  not  much  over  0.001  per 
meter  f5.25  feet  per  mile),  a  figure  we  are  inclined  to  consider  as  the  maximum 
limits  lor  navigable  rivers.  But  provisionally,  perhaps  more  pronounced  inclines 
will  be  tried,  without  jjrobably  adopting  an  incline  of  more  than  0.002  per  meter 
(10.5  feet  per  mile),  which  is  more  or  less  the  limit  between  torrents  and  rivers.** 

A  preliminary  review  of  the  situation  on  the  Tennessee  shows  that,  with  due  regard 
to  economy,  it  will  not  be  necessary  to  exceed  a  slope  of  4  feet  per  mile,  and  that 
generally  a  much  more  favorable  slope  can  be  used.  For  this  slope  the  maximum 
velwity  at  normal  low  water  will  probably  not  exceed  5.6  feet  per  second.  These 
limits  are  well  within  those  set  by  M.  de  Timmoff,  and  furnish  another  argument  to 
show  the  unusual  adaptability  of  the  Middle  Tennessee  to  a  satisfactory  improvement 
by  regulation. 

Means  and  systems  of  reaulation. — ^The  regulation  of  rivers  of  slight  and  uniform  fall, 
large  dischai^e,  and  stable  bed  can  usually  be  safely  effected  by  dredging  or  excavat- 
ing channels  of  predetermined  dimensions  through  the  shoals.  When,  however,  the 
fall  at  the  obstructions  to  be  improved  varies  much  from  the  mean,  it  becomes  neces- 
sary to  counteract  by  contraction  works  the  effect  of  enlarging  the  waterway.  When 
the  obstacle  is  due  to  an  unequal  or  abnormal  distribution  of  the  fall,  or  when  it  is 
desired  to  avoid  costly  excavation,  the  regulation  of  the  channel  can  be  effected  by 
contraction  works  at  or  below  the  obstruction,  designed  to  reduce  the  width  and 
depth  and  thus  raise  the  water  surface  so  as  to  produce  calculated  conditions. 

The  regulation  works  for  these  purposes  may  consist  of — 

1.  Properly  disposed  spur  dams  extending  out  from  one  or  both  banks.  These 
spurs  may  be  in  whole  or  in  part  submerged,  and  thus  outline  not  only  the  width, 
but  also  the  depth  and  slope,  of  the  proposed  channel. 

2.  Longitudinal  dams  or  dikes  running  parallel  to  each  other  or  to  the  bank  of 
the  river,  defining  the  width  of  the  proposal  channel. 

3.  A  combination  of  either  or  both  of  these  methods  with  dredging,  excavation,  or 
sills  to  outline  the  depth  and  shape  of  the  proposed  channel. 

Each  of  these  systems  has  its  advocates  and  advantages,  but  the  best  results  doubt- 
less follow  the  judicious  combination  of  them  all  (3).  The  German  engineers  are 
partial  to  spurs  and  sills,  while  the  French  favor  longitudinal  dams  and  sills. 

If  it  were  possible  to  determine  in  advance  by  calculation  exactly  the  proper  width 
to  give  the  cnannels,  then  it  appears  that  longitudinal  dams  are  preferable  and  result 
in  a  more  equable  distribution  of  the  fall,  but  until  the  science  of  hydro  technics 
reaches  a  perfection  that  will  allow  of  such  a  determination  spurs  possess  a  great 
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advantiige,  in  that  they  ai^  capable  of  l>eing  lengthened  or  shortened  at  small 
ex|H^n{3e,  eo  that  full  a<  I  vantage  ran  1m;  taken  of  the  experience  gained  in  the  field. 
Witii  narrow  channeLs  and  high  veloeitiefl  longitudinal  dams  are  much  more  neces- 
sary than  with  the  wide  cliannels  and  comparatively  low  velocities  proposed  for  the 
improvement  under  consideration.  AVith  dams  of  low  relief,  such  as  are  now  pro- 
posed, there  is  less  likelihocxl  of  cross  currents  with  spurs  than  with  longitadmal 
dams,  unless  frequent  cross  dams  connecting  with  the  shore  are  used. 

In  H])eaking  of  low  longitudinal  dams,  M.  Girardon,  in  his  memoir  before  referred 
to,  says: 

**  When  the  water  rises  above  the  dike  absolutely  pernicious  effects  may  be  pro- 
duced. The  water  by  flowing  over  the  dike  may  imdermine  it,  secondary  currents 
may  be  created  l)ehind  it,  and  ])oats  may  be  drawn  against  it  by  the  cross  cunents 
caused  by  the  overflow." 

A(!corcling  U)  Mr.  R.  R.  Thacher,  who  has  been  in  local  charge  of  the  works  of 
improvement  on  tlie  Upper  Tennessee  and  tributaries  for  many  yeaiSy  the  draft 
ov(^r  low  longitudinal  dams  is  highly  objectionable  and  dangerous. 

Another  feature  favoral)Ie  to  spurs  for  works  constructed  of  loose  riprap  is  that  the 
leakage  or  loss  of  available  flow  will  l)e  less,  and  that  due  to  the  length  of  a  single 
spur,  while  with  longitudinal  dams,  unless  frequent  cross  dams  are  usiSl,  the  leakage 
will  l)e  cumulative  and  for  very  long  dams  may  reach  undesirable  proportions. 

Many  of  the  arguments  for  and  against  these  means  of  contraction  are  based  on 
their  relative  merits  as  silt  cat^-hers  and  builders  up  of  new  banks,  and  consequently 
do  not  now  have  the  same  weight  as  in  the  case  of  less  stable  streams,  althougn  even 
on  the  Tennessee  we  can  fairly  assume  that  the  proposed  works  will  eventually 
result  in  the  formation  of  new  Imnks  and  in  the  tilling  up  of  the  bed  between  the  sills. 

In  view  of  the  foregoing,  it  is  j)n)i>osed  to  base  the  designs  and  estimates  for  the 
present  works  on  the  use  of  spurs,  supplemented  by  excavation  and  submeroed  sills. 
Generally  speaking,  an  im  »rovement  by  these  means  will  prove  cheaper  in  first  cost 
than  if  longitudinal  dim^  were  used,  and  this  is  jmrticularly  true  if  cross  dams  are 
use<l  to  conntH't  the  longitudinal  dams  with  the  shore. 

There  appears  to  be  no  well-deflned  rule  or  custom  as  to  the  proper  distance  to  be 
left  Iwtween  spurs  or  sills.  It  is  certain,  however,  that  they  l>ec/)me  more  effective 
in  j)ro(lucing  uniform  channel  conditions  as  they  are  placed  closer  together. 

In  Professor  Sc-hlich ting's  work  on  the  "Regulation  and  Canalization  of  Riven," 
translated  by  Lieut.  Fred.  V.  Abbot,  Corps  of  Engineers,  1885,  he  states  that  on  the 
works  on  the  Memel,  carried  out  under  his  supervision,  the  distance  between  spurs  on 
straight  n^acbes  was  five-sevenths  the  normal  channel  width;  on  concave  banks, 
where  short  spurs  were  netressary,  the  distance  was  reiluced  to  one-half,  and  on  con- 
vex shores?,  where  the  object  was  mainly  t<^  hold  deposits,  the  distance  was  made 
equal  to  the  chaimel  width.  These  distances  w*ere  liased  mainly  on  a  consideration 
of  the  effect  of  the  spurs  in  producing  deposits  or  causing  the  erosion  of  the  biuiks 
Ixjtween  them. 

Froui  the  majw  in  Schlichting's  work,  showing  the  works  of  regulation  on  the  Elbe 
River,  it  is  seen  that  the  distance  In'tween  the  spurs  varies  from  one-half  to  nine- 
tenths  the  channel  width,  deix^nding  upon  the  length  of  the  spurs  or  whether  the 
reiich  was  straight  or  curve<i.  For  a  short  spur  on  a  concave  bank  the  distance  is 
one-half  the  channel  width,  while  on  straight  reaches,  where  the  length  of  the  spur 
is  gn^ater  than  half  the  width  of  the  channel,  the  distance  is  nearly  equal  to  the 
channel  width,  but  for  shorter  spurs  the  distance  is  generally  made  equal  to  the  length 
of  the  spurs. 

The  ma)>s  showing  the  works  on  the  Rhone,  given  in  Girardon's  paper  and  else- 
where, show  tlie  distance  between  sills  to  vary  from  two-thirds  to  nine-tenths  the 
channel  width,  and  between  spurs  from  three-fourths  to  one  and  one-half  times 
the  channel  width. 

On  the  Rhine,  for  a  normal  width  of  al>out  1,150  feet,  according  to  Jaconet,  the 
distance  l)etweeu  sills  varies  from  400  to  800  feet.  He  states  that  it  is  probable  that 
spurs  and  sills  should  Ire  alK)ut  300  feet  apart  in  order  to  produce  a  complete  and 
regular  fill  between  them. 

From  these  considerations  it  has  been  de<*ided  in  the  present  plans  to  space  the 
spurs  and  sills  from  one-half  to  three-fourths  the  channel  width,  except  wnere  the 
spurs  are  short,  when  the  <listance  will  be  made  about  equal  to  the  length  of  thespnrs. 

It  is  not  thought  that  the  angle  which  the  spurs  make  with  the  shore  is  of  partic- 
ular importance  on  a  stable  stream,  where  the  formation  of  new  l>anks  and  deporita 
is  not  a  special  feature  of  the  improvement.  Acconling  to  the  exi»erience  in  Ger- 
many, the  best  results  follow  an  mcliuation  ui>streain  of  from  75®  to  80**.  In  Hol- 
land an  angle  of  90°  is  found  the  most  satisfatttory.  In  France  the  German  custom 
is  generally  followed.    The  main  argument  in  favor  of  an  upstream  inclination  ia  that 
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it  gives  the  water  flowing  over  the  dams  a  direction  from  the  banks  and  thereby 
protects  them  against  erosion. 

The  effect  of  regulation  works,  whether  consisting  of  spurs,  longitudinal  dams, 
sills,  or  combinations  of  these,  is  set  forth  by  M.  Girardon  in  his  valuable  paper 
as  follows: 

"It  is  still  more  natural  from  a  technical  point  of  view  to  say  that  if  the  water  flows 
over  different  inclines,  the  fact  is  connected  with  the  diversity  of  profiles  and  that 
by  regulating  the  i)rofiles  the  incline  will  also  be  regulated.  *  *  *  This  argu- 
ment would  not  raise  any  very  serious  objections  if  the  bottom  were  stable.  *  *  * 
Let  us  consider  a  long  section  of  river  confined  by  regulation  works.  The  first  effect 
of  conflnins  the  bed  is  to  increase  the  incline,  and  the  depth  and  the  flow  continue 
as  though  the  bottom  were  fixed.  *  *  *  Thus,  while  on  a  resisting  water  course 
the  confinement  produces  an  increase  in  the  incline,  on  a  river  with  an  unstable  bot- 
tom the  contrary  takes  place.  *  *  *  This  grave  inconvenience  can  not  be 
obviated  by  works  of  this  nature  except  by  increasing  the  resistance  of  the  bottom 
at  the  same  time  as  the  effective  force  of  the  current  which  acts  upon  it  is  increased." 

Height  of  dams. — ^The  range  of  stage  for  which  it  is  considered  necessary  to  contract 
the  flow  in  order  to  produce  given  conditions  and  the  effect  of  the  works  in  produc- 
ing abnormal  conditions  at  high  stages  are  the  principal  factors  in  fixing  the  height 
of  the  dams.  The  works  nroposed  for  the  Middle  Tennessee  are  expected  to  result 
in  producing  the  calculated  depths,  width,  slope,  and  velocity  at  normal  low  water; 
hence,  under  ordinary  circumstances  it  would  appear  advantageous  not  to  carry  the 
toi>s  of  the  spurs  much  above  this  stage.  Any  greater  height  than  this  would  result 
in  increasing  the  velocity,  so  long  as  the  flow  was  contracted,  in  the  ratio  shown  by 
Table  No.  14,  whereas,  by  keeping  the  works  low  and  allowing  the  water  to  spread 
out  over  a  large  area,  this  effect  can  be  ^eatly  modified.  The  effect  of  the  works  in 
producing  disturbances  at  high  water  will  be  in  proportion  to  their  height. 

Professor  Engles  savs:  "If  the  slope  is  adjusted  for  low  water,  then  in  a  uniform 
and  rationally  jformea  channel  this  will  also  obtain  with  higher  st^es  of  water.*'  It 
is  consequently  advised  that  the  crests  of  the  spurs  be  placed  not  higher  than  1  foot 
above  the  adopted  normal  low-water  stage.  This  height  is  considered  necessary  to 
properly  build  the  crest  and  make  it  permanent  at  reasonable  cost. 

Tne  proper  depth  of  the  submerged  sills  below  normal  low  water,  in  order  that 
they  shall  not  produce  undue  disturbance  of  the  water  surface  and  interfere  with  the 
steering  qualities  of  boats,  is  still  an  open  question  and  can  only  be  definitely  settled 
by  actual  observations.  On  the  Rhine  it  was  found  that  when  placed  8  feet  below 
low  water  they  produced  absolutely  no  inconvenience.  At  this  depth,  however, 
they  lost  much  of  their  effectiveness  in  equalizing  the  slope  and  raising  the  water 
levels.  The  high  velocity  and  slope  on  the  Rhone  would  add  so  greatly  to  the  effect 
of  sills  that  it  seems  reasonably  sate  to  say  that  a  depth  of  6  feet  would  be  ample  for 
the  Tennessee  for  a  width  of  100  feet  in  the  main  channel.  This  extra  depth  must 
be  compensated  for  by  reducing  the  channel  width  if  it  is  desired  to  equalize  the  fall 
to  the  greatest  extent.  On  some  of  the  smaller  rivers  of  Germany  sills  have  been 
successfully  used  at  much  less  depths  than  6  feet. 

Ocmdrumcn  rnatericUa  and  form  of  works. — The  abundance,  general  availability,  and 
consequent  cheapness  of  stone  and  its  adaptability  to  the  construction  of  dams 
make  its  use  desirable.  The  great  width  of  the  proposed  channels  modifies  the 
objectionable  effect  of  riprap  structures,  which,  by  reason  of  this  roughness,  produce 
unusual  disturbances  in  the  water  in  their  immediate  vicinity.     It  is  consequently 

groposed  to  use  riprap  dams  and  sills  to  the  greatest  possible  extent.  The  dams  will 
ave  a  top  width  of^  8  feet,  with  side  slopes  of  1  to  1,  the  body  of  the  dams  being 
composed  of  loosely  disposed  riprap  stone  or  dredged  materials,  the  crest  being 
formed  bf  selected  large  stones,  laid  with  care,  so  as  to  present  a  reasonably  smooth 
surface.  At  the  outer  ends  of  the  spurs  the  side  and  end  slopes  will  be  made  much 
flatter,  and  at  the  shore  ends  the  height  will  be  slightly  increased  and  the  adjacent 
bank  suitably  protected  against  erosion  by  a  covering  of  riprap.  Gravel  and  other 
suitable  materials,  excavated  from  the  channel,  will  be  largely  used  to  make  the 
dams  tight  by  disposing  it  either  in  the  heart  of  the  dams  or  along  their  upstream 
side. 

The  protection  of  the  banks  by  riprap  wherever  necessary  forms  an  essential  part 
of  the  project.  It  is  not  thought,  however,  that  much  of  this  class  of  work  will  be 
necessary  on  account  of  the  resisting  nature  of  the  banks. 

EttirnaJUs. — ^The  determination  of  the  probable  cost  of  works  of  the  extent  and 
magnitude  of  those  contemplated  in  the  present  project  is  of  great  importance,  and  a 
conscientious  effort  has  been  made  to  arrive  at  safe  and  just  conclusions  as  to  the 
proper  units  to  use  in  the  estimates.  The  conclusions  stated  are  premised  on  the  use 
of  modem  methods  and  appliances  under  appropriations  sufi^ciently  hberal  to  allow 
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tJie  work  to  be  proBW-iiled  in  a  prai-licfll  and  c<x>nomi<-al  mnnnor  without  anuBiul 
I'ImrcKf  f'lr  contiiigeiiricM  and  ^i'iii>ral  xiipi'i vision.  Tlii^  works  lieretufore  earned  od- 
on  the  TenticaHOe  and  it*  trilmlaries  Bbould,  il  coiuiidtred  with  a  knowledge  ot  the 
riri'umBtanceB  under  which  the  work  was  done,  afford  the  btet  means  of  del«niii))ing 
tbew  iinilfl.  The  earliiiHt  of  these  works  of  channel  improvement  were  done  entirely 
by  hand  in  the  most  primitive  manner.  The  reanitin^  unite  are  in  (Kinsequenee  very 
hipfh.  I^tcr,  by  the  iifie  of  hand  derricks  and  other  eimtilo  appllancee,  the  coet  waa 
nuiloriallv  reihiccd.  Still  later,  b^  the  use  of  eteam  dredjpn^  machinery,  etesm 
drills  an'l  derricks,  a  further  reiluclion  waa  made — thus  ilkistratinjf  by  each  step  the 
ai.lvantuie  and  et^onomy  of  modern  appliances,  and  lo  what  extent  it  will  prouably 
he  |>o.'«iole  to  reduce  the  (vjst  of  pimilar  works.  The  following  table  has  bi*n  coin* 
piled  from  the  more  recent  re^iorte  covering  the  works  on  the  Teuueasee  River: 


Tablb  No.  la.—CiM  of  clmniid 


n  the  TenuuMft  Riivr  [1S9S-1900). 


U.  8.  dredge  H&rwood . 

Larftely  by  hand 

U.  S.  dredRc  Haiwood . 
Hand  drlUnanddei- 

....do.....* 

U.  8.  drclBC  Uarwood , 

Stpam  drill  and  dcr- 
liFk  boat. 

U.  S.  drrrleo  Harwood . 

Ui-rrkk  biiiil 

U.S.ilructKcIIurirood. 


LoinnlKA:  Hartdredtic 
U.S.  dn-dEL-llnrwood. 
U.S.dti^ilgcKunlucky 


Exhibit  10k. 


The  above  figures  represent  only  the  field  cost,  and  do  not  therefore  include  the 
coat  of  plant  or  of  j^eiieral  repaira  and  pupervipion.  The  U.  6.  dredve  Hartmod 
proved  entirely  too  weak  for  the  lieavy  work  often  met  with,  and  the  U,  8.  dredfn 
Kentucky  was  designed  hy  yoH  especially  for  this  class  of  work,  and  has  by  the  iHt 
season's  work  shown  her  eminent  Stneaa  for  it.  She  has  a  capacity  under  favoraUe 
circumataocee  of  6,000  cubic  vards  per  day,  and  her  record  for  the  season's  work  is 
about  5  cenla  per  cubic  yard  for  aand  and  gravel  and  25  cents  per  cubic  yard  for 
cemented  gravel  requiring  hIasUng. 

The  bottom  of  the  river  at  the  obstruclions  on  the  Middle  Tennessee  is  rarely  com- 
posed entirely  of  soliil  rock,  but  generally  oE  detached  reefa,  extendii^  above  tbe 
general  level  of  the  bottom,  of  cemented  gravel  or  of  large  bowlders  embedded  in 
coarse  gravel  or  clay.  For  the  gravel  and  clay,  including  some  loose  rock,  the 
experience  of  the  {mst  five  years  lia.s  shown  conclusively  the  progreaeive  decrease  in 
cost  with  the  addition  of  improved  bK'ilitiea,  and  indicates  that  we  can  safely  asBume 
10  cents  per  cubic  yard  as  the  field  coet  of  this  clasa  of  work  where  the  quantitjr 
involved  IS  large,  or  the  work  well  located.  Usin^  this  price  as  a  basis,  and  making 
liberal  allowance  for  cost  of  plant,  general  auiH-rvis'ion,  delays,  location,  and  repain, 
a  unit  price  of  35  cents  has  been  deduced  for  this  claea  of  work.  For  aolid  rock  itjs 
difficult  to  reach  a  concluaion,  because  the  work   heretofore  done  has  t 
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The  works  at  Caney  Creek  in  1896,  and  at  Bridgeport  and  Beards  Reef  in  1897, 
amounting  to  a  total  of  3,600  eul)Lc  yards,  give  a  mean  cost  of  $2  per  cubic  yard.  It 
is  thought  that  in  view  of  the  much  greater  quantities  to  be  handled  under  the  pro- 
posed project,  and  of  the  better  and  more  powerful  api)liances  that  will  be  at  hand, 
a  unit  price  of  $1.50  per  cubic  yard  can  be  made  to  cover  not  only  the  field  cost  of 
this  class  ei  work,  but  also  to  include  the  cost  of  special  plant,  supervision,  and 
repairs. 

The  cost  of  handling  loose  rock,  where  it  exists  in  considerable  quantity,  will  be 
estimated  at  about  50  cents  per  cubic  yard. 

The  works  on  the  Upper  Tennessee  and  tributaries  afford  the  best  criterion  of  the 
cost  of  building  riprap  dams,  when  the  work  is  carried  out  on  a  comparatively  small 
scale.  On  the  French  Broad  River,  in  1896,  the  actual  field  cost  of  (]uarrying  2,500 
cubic  yards  of  riprap  and  placing  it  in  the  dams  was  88  cents  per  cubic  yard,  divided 
about  equally  between  quarrying  and  placing  in  dams.  At  Caney  Creek  Shoals,  in  1896, 
the  cost  of  2,100  cubic  yards  of  riprap  placed  in  the  dams  was  $1.20  per  cubic  yard. 
In  a  private  letter  from  Mr.  R.  R.  Thacher,  who  has  been  for  years  in  the  local  charge 
of  these  works,  it  is  stated  that  $1  per  cul3ic  yard  is  a  safe  estimate  for  riprap  placed 
in  the  dams  for  the  average  condition  met  with.  For  works  on  the  scale  of^  those 
now  proposed  for  the  Middle  Tennessee,  in  acountrv  where  suitable  quarries  are  found 
everywhere,  it  appears  from  a  detailed  review  of  tne  elements  entering  into  the  field 
cost  that  riprap  can  be  quarried  and  placed  in  the  dams  for  75  cents  per  cubic  yard. 
If  to  this  we  add  25  cents  per  cubic  yard  for  plant  and  general  supervision,  making 
the  cost  $1  per  cubic  yard  where  it  is  necessary  to  specially  quarry  the  materials, 
we  will  be  on  flie  safe  side  for  all  ordinary  conditions. 

In  many  localities  the  materials  excavated  from  the  channel  will  be  made  use  of 
to  construct  or  to  make  the  dams  water-tight.  In  such  cases  this  fact  will  be  taken 
into  consideration  in  estimating  the  cost  of  the  completed  works. 

DESCRIPTION  OP  THE  OBSTRUCTIONS  AND  DETAILED  PROJECTS  FOR  THEIR  IMPROVEMENT. 

Having  thus  outlined  generally  the  data  and  considerations  on  which  it  is  proposed 
to  base  the  plans  for  the  improvement  of  the  Middle  Tennessee,  it  remains  to  show 
their  direct  application  to  the  design  of  the  individual  works. 

In  order  that  each  work  shall  derive  the  full  effect  of  those  adjoining  it,  whether 
this  effect  is  beneficial  or  otherwise,  it  is  essential  to  begin  with  the  lowest  obstruc- 
tion and  work  upstream.  From  a  study  of  the  map  and  profile  of  the  locality  to  be 
improved,  it  is  possible  to  decide  on  the  best  location  for  the  regulated  channel. 
The  probable  efiect  of  the  works  at  hi^h  water  and  the  amount  of  work  involved 
in  their  execution  are  the  prime  factors  in  the  selection.  In  the  same  way  the  slope 
of  the  bottom  of  the  channel  best  suited  to  the  locality  is  determined.  If  for  this 
slope  and  the  available  normal  low- water  flow  the  necessary  width  and  depth  can 
be  secured,  and  the  resulting  velocity  does  not  exceed  a  safe  limit — all  of  which  is 
easily  determined  from  Table  No.  14 — then  we  can  proceed  to  locate  the  necessary 
works  on  the  map  and  to  estimate  the  cost  of  their  execution. 

The  surveys  on  which  the  maps  are  based  were  made  in  more  than  usual  detail  for  a 
general  survey,  and  are  complete  and  satisf actor jr  for  a  general  study  of  the  improve- 
ment.' Nevertheless,  when  it  comes  to  determining  exactly  the  dimensions  of  a 
channel  resulting  from  a  given  location  of  works,  or  the  exact  quantities  entering 
into  their  composition,  the  maps  are  not  suflBcient,  and  special  surveys  in  greater 
detail  will  be  necessary  to  each  obstruction  in  connection  with  the  final  location 
and  execution  of  the  improvements.  It  has  been  attempted  in  using  the  maps  to 
cover  this  contingency  by  estimating  on  the  safe  side;  still  there  is  no  assurance  that 
this  has  always  resulted  satisfactorily.  The  fall  to  be  overcome  at  each  obstruction 
is  known  definitely,  and  this  knowledge  fixes  the  length  of  channel  to  be  regulated 
for  the  selected  slope,  leaving  us  somewhat  uncertain  as  to  the  exact  height  of  the 
dams  above  the  bottom  and  the  exact  amount  of  excavation  necessary. 

As  before  stated;  it  is  proposed  to  use  spur  dams  as  the  means  of  outlining  the 
regulated  channel.  However,  if  for  any  reason  some  other  method  of  regulation 
appears  better  suited  to  the  locality  this  method  will  be  used.  It  is  not  possible  in 
the  present  state  of  practical  hydraulic  knowledge  to  say  positively  that  any  given 
means  of  executing  a  project  is  the  best;  consequently,  it  is  not  intended  to  fix  the 
means  in  the  present  case,  but  to  outline  a  method  which  appears  to  be  the  best 
whereby  the  improvement  can  be  effected  at  the  probable  cost  stated. 

Constant  and  systematic  study  of  the  effects  of  the  works  as  executed  in  the  light 
of  the  actually  existing  conditions  of  slope,  depth,  and  flow  should  be  kept  up  at 
least  until  these  effects  are  fully  understood  and  incorporated  in  the  designs. 

£adi  obstruction  given  in  Table  No.  10  which  impedes  navigation  at  normal  low 
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wat<;r,  either  by  reason  of  excesdve  fall  and  velocity  or  becaufie  the  depth  over  a 
(channel  of  miituhle  direction  and  width  is  less  than  5  feet,  will  be  taken  up  in  Uie 
order  nhown  and  deflcril)ed  in  dc^tail  as  to  past  and  present  condition,  witli  an  historical 
review  of  all  that  has  been  heretofore  done  to  study  or  ameliorate  its  condition. 
And  finally,  the  details  of  the  method  and  means  now  proposed  for  its  improvement 
and  cost  of  same  will  be  given. 

iVo.  1.  Browns  Island  Cnvie  {171  miles  below  Chattanooga). — ^The  left  chute  at  Browns 
Inland  has  been  extended  by  means  of  a  long  riprap  dam  from  the  lower  end  of  the 
island  to  Ix)ck  A,  at  the  head  of  the  upper  or  Elk  River  division  of  the  Muscle  Shoals 
Canal,  and  thus  forms  the  only  means  of  access  to  the  canal  from  above.  The  dam 
connecting  Lock  A  with  Browns  Island  follows  along  nearly  parallel  to  the  left  bank 
of  the  river  from  the  lock  to  Miltons  Bluff,  practicall^r  extending  the  canal  upstream 
a  distancxi  of  about  1}  miles.  The  width  of  this  section  varies  from  150  to  300  feet, 
although  the  depth  is  not  generally  sufficient  for  navigation  purposes  except  over  an 
area  of  about  75  feet  wide  along  the  dam.  Above  Miltons  Bluff  the  waterway  widens 
rapidly,  and  2  miles  above  Lock  A  the  dam  turns  at  an  angle  of  nearly  90^  to  the  left 
for  600  feet,  and  then  runs  for  nearly  one-half  mile  directly  to  the  point  of  tiie  ialand. 
(See  pi.  No.  6.) 

Two  main  obstructions  are  found  in  this  chute,  the  first  which  is  designated  in 
Table  No.  10  as  the  'Mower  bar,"  extiMids  from  3,000  feet  below  to  2,000  feet  above 
the  angle  in  the  dam.  The  channel  here  is  very  shoal.  At  extreme  low  water  the 
available  depth  is  but  1.2  feet,  and  the  depth  is  less  than  3  feet  for  a  length  of  5,000 
feet.  At  the  normal  low- water  stage  the  available  depth  will  be  about  2  feeti  and 
the  length  between  5-foot  contours  5,700  feet.  The  surmce  slope  is  flat  and  oompan^ 
tively  uniform. 

The  **  upix^r  bar"  beginsalx)ut  1  mile  belowthe  head  of  Browns  Island.  Atextreme 
low  water  it  affords  a  channel  depth  of  1.8  feet,  and  has  a  length  of  8,200  feet  between 
3-foot  contours.  At  normal  low  water  the  available  depth  will  be  aboat  2.5  feet, 
and  the  length  between  5-f()ot  contours  10,200  feet  The  total  fall  is  2.1  feet,  giving 
a  mean  of  1  foot  per  mile.  The  niaximuin  fall  is  2.5  feet  per  mile,  and  occurs  where 
the  channel  has  been  already  outlined  by  excavation  and  dams.  The  bottom 
throughout  the  chute  is  genenilly  solid  rock. 

llislorical. — The  original  plans  for  overcoming  the  Elk  River  Shoals  contemplated 
the  construction  of  a  canal  on  the  right  bank  of  the  river  from  Browns  Ferry  to  the 
present  Muscle  Shoals  Canal.     (See  Exhibit  No.  3. ) 

In  1877,  on  the  recommendation  of  Ca))t.  W.  R.  King,  Corps  of  Engineers,  the 

Slan  was  (^hanged  so  as  to  make  use  of  the  5  miles  of  deep  waters  between  the  Elk 
Liver  and  the  Mu8^:le  Shoals,  and  of  the  left  chute  at  Browns  Island.  It  was  esti- 
mated that  a  saving  of  almost  $400,000  could  thus  be  effected.  The  details  of  this  plan, 
which  was  practically  followed  in  the  construction  of  the  Elk  River  Canal,  are  clearly 
set  forth  in  the  report  of  Mr.  Paul  Ix)  Hardy,  assistant  engineer,  given  herewith  as 
Exhibit  No.  6a.  The  work  of  excavating  a  channel  in  Browns  Island  chute  intended 
to  provide  a  width  of  125  feet,  and  a  depth  of  at  least  3  feet  at  extreme  low  water  was 
commenced  in  1878,  and  completeil  in  1882,  during  which  time  nearly  40,000  cubic 
yards  of  rock  was  excavated  and  placed  in  the  dams  outlining  the  channels.  These 
works  are  de.scril)ed  in  Exhibit  No.  6,  and  are  shown  on  plate  No.  6  herewith.  The 
(channels  have  i>roved  inadeiiuate  and  unsatisfactory,  and  have  not  resulted  in  any 
material  benetit  to  navigation.  On  January  15,  1888,  Lieut  H,  E.  Waterman,  Corpfl 
of  Engineers,  submitted  a  report  (Exhibit  No.  7)  to  Lieut  Col.  J.  W.  Barlow,  Corps 
of  Engineers,  then  in  charge  of  the  improvement,  in  which  he  advised  the  abandon- 
ment of  the  greater  part  of  the  channel  already  excavated  and  recommended  the 
excavation  of  a  new  channel  along  the  left  bank,  involving  the  excavation  of  66,000 
cubic  yards  of  solid  rock.  In  18iU-92,  a  survey  of  the  chute  was  made  by  Mr.  W.  G. 
Williamson,  assistant  engineer,  under  the  direction  of  Capt.  Georjije  W.  Goethala 
Cor]«  of  Engineers.  Mr.  Williamson's  maps  show  an  available  depth  m  the  improvea 
channel,  at  low  water,  of  only  1. 4  feet  at  several  places. 

In  his  re])ort  to  Captain  Goethals,  Exhibit  No.  8,  Mr.  Williamson  outlined  plans 
for  a  channel  150  feet  wide  and  of  excellent  alignment  throughout  the  chute.  For 
a  depth  of  6  feet  at  low  water  he  estimated  that  it  would  be  necessary  to  excavate 
500,000  cubic  yards  of  rock  and  gravel — ^and  for  a  depth  of  4  feet  about  250,000  cubic 
yards  of  rock  and  gravel — to  carry  out  his  plans.  Mr.  Williamson  also  submitted 
plans  for  a  lock  similar  to  Lock  A,  and  a  dam  at  Miltons  Bluff,  about  H  miles  above 
IxM'k  A.  Tlie  dam  was  to  be  coimected  with  the  lower  end  of  Browns  Island,  and 
to  be  suflu^iently  high  to  insure  a  depth  of  at  least  5  feet  in  the  chute  at  extreme  low 
water,  lie  estimated  the  cost  of  executing  tliis  plan  at  $551,562.50.  Nothing  bai 
since  been  done  toward  the  improvement  of  this  chute,  which  is  now  practiculy  in 
the  Bame  oonditiou  as  at  the  time  of  the  last  survey  in  1891-~02.    At  low  stages  eutimnoe 
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to  the  canal  from  above  is  impossible  for  boats  drawing  more  than  15  inches,  and  at 
high  stages  navigation  is  attended  with  some  danger  on  account  of  the  high  velo<*ity 
of  current  and  the  narrowness  of  the  outlined  channels,  and  their  improper  location 
with  reference  to  the  general  direction  of  flow.  These  difficulties  emphasize  the  neces- 
sity for  a  radical  improvement  in  this  vicinity,  and  the  following  plan  has  been 
elaborated  under  your  direction: 

Proposed  improvement. — A  very  careful  study  of  the  whole  situation  indicates  quite 
clearly  that  the  improvement  of  this  chute,  so  as  to  realize  a  depth  of  not  less  than 
5  feet  at  normal  low  water,  can  best  be  effected  by  raising  the  low- water  level 
throughout  the  chute  to  a  sufficient  extent  to  accomplish  the  desiretl  end.  This  can 
be  done  without  doubt  by  tightening  the  present  dam  between  the  foot  of  Browns 
Island  and  Lock  A,  and  by  tne  construction  of  a  suitable  dam  in  the  right  chute  near 
the  head  of  the  island,  designed  to  prevent  the  water  backed  up  by  the  lower  dam 
from  running  around  the  island,  and  to  force  a  sufficient  flow  into  the  (.eft  chute  at 
low  water  to  compensate  for  let^age  through  the  lower  dam  and  for  the  water  used 
at  Lock  A.  It  has  been  assumed  in  designing  these  works  that  the  upper  end  of  the 
Muscle  Shoals  Canal  is  at  the  an^le  in  the  dam,  about  2  miles  above  Lock  A,  and 
that  any  changes  in  the  lock  or  m  the  embankment  below  this  point,  made  neces- 
sary by  raising  the  water  level,  will  be  undertaken  in  connection  with  the  improve- 
ment or  maintenance  of  the  canal.  As  a  matter  of  fact,  the  War  Department  has 
already  made  a  ruling  to  this  effect  in  passing  on  your  project  of  October  30,  1900, 
for  the  improvement  of  the  approach  to  Lock  A. 

Beginning,  therefore,  at  the  angle  in  the  dam  it  is  proposed  to  build  it  up  to  eleva- 
tion 489.5  01  the  Williamson  survey,  which  equals  elevation  548.8  of  the  Hall  survey, 
and  to  make  it  reasonably  tight  by  means  of  a  heavy  gravel  fill  along  its  upstream 
side.  The  top  or  coping  course  of  the  dam,  which  will  form  the  spillway  for  floods 
and  surplus  water,  may  be  composed  of  concrete  or  of  large,  roughly  scabbled  stones, 
so  laid  as  to  present  a  reasonably  smooth  surface,  and  of  suflicient  size  to  remain  in 
place  under  all  ordinary  conditions  by  reason  of  their  weight  alone. 

Near  the  head  of  Browns  Island,  in  the  right  chute,  it  is  ])ropost*d  to  build  a  rip- 
rap dam  of  such  height  and  tightness  that  tlie  desireil  level  in  the  left  chute  can 
easily  be  maintained  during  low  stages.  In  order  to  decrease  the  height  and  cost  of 
this  dam,  and  at  the  same  time  to  reduce  as  much  as  jx)s«ible  its  effect  in  forcing  the 
drift  to  the  left  chute  at  high  stages,  it  has  been  lociited  about  two-thirds  of  a  mile 
below  the  head  of  the  island. 

The  cost  of  the  work  outlined  above,  which  is  shown  on  plate  No.  6  herewith,  is 
estimated  as  follows: 

Repairing  dam  from  foot  of  Browns  Island: 

2,500  cubic  yards  of  riprap  dams,  at  $1 $2, 500 

6,000  cubic  yards  gravel  and  spalls  for  tightening  dams,  at  50  cents 3, 000 

1,500  cubic  yards  scabbled  coping  in  place,  at  $6 9, 000 

Dam  at  head  of  Browns  Island: 

8,000  cubic  yards  riprap  dam,  at$l 8,000 

4,000  cubic  yards  gravel  for  tightening,  at  50  cents 2, 000 

Total 24,500 

It  is  not  possible  to  foretell,  without  special  study,  just  what  the  effect  of  the  exe- 
cution of  tnis  plan  will  l)e  on  the  upper  division  of  the  canal  and  on  Lock  A.  The 
flood  flow  in  tne  left  chute  will  doubtless  be  augmented,  but  at  the  same  time  the 
crest  of  the  lower  dam  or  overflow  will  be  put  in  better  condition  to  carry  it.  It  is 
seen  by  the  map  and  profile  herewith  that  the  dam  above  and  below  the  angle,  for 
a  total  length  oi  2  miles,  will  have  about  the  same  crest  elevation,  and  consequently 
provides  an  overflow  of  such  length  that  even  a  large  increase  in  the  flow  of  the 
chute  would  produce  little  increase  in  the  mean  depth  on  the  crest.  Consequentlv, 
it  is  not  unreasonable  to  assume  that  no  material  change  will  result  at  Lock  A. 
However,  in  order  to  illustrate  the  effect  at  Lock  A  of  a  decided  increase  in  the  ele- 
vation of  the  water  surface  during  unusual  floods,  it  will  be  admitted  that  an  increase 
of  4  feet  over  the  height  attained  during  the  great  flood  of  1897  is  possible.  In  1897 
the  river  was  within  three-tenths  of  a  foot  of  the  top  of  the  main  walls  at  Lock  A; 
hence,  in  order  to  provide  against  a  further  rise  of  4  feet,  it  will  be  necessary  to  raise 
these  walls  about  4  feet,  and  to  correspondingly  strengthen  the  walls  and  modify 
the  gates.  It  will  be  necessary  in  any  event  to  provide  much  better  facilities  for 
taking  care  of  the  probable  increase  in  the  quantity  of  drift  which  will  follow  this 
channeL  This  can  undoubtedly  be  done  with  greater  satisfaction  and  safety  than  at 
present  by  the  use  of  a  suitable  boom  and  a  sufficiently  large  drift  sluice.  A  very 
sarefal  consideration  of  these  questions  shows  that  every  contingency  can  be  pro- 
'  lor  at  a  cost  of  not  exceeding  $50,000. 
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The  effect  of  the  propoae<i  works  on  the  river  alx)ve  Browns  Island  will  be  in 
every  way  beneficial.  The  low-water  level  at  the  head  of  the  island  will  b<!  raiseil 
3  feet  over  that  adopted  by  Mr.  Hall  for  the  extreme  low-water  level,  and  a  pool 
will  Ik?  foniie<l  which,  without  allowance  for  surface  slope — now  amounting  to  2  feet 
at  low  water — will  extend  to  the  foot  of  Limestone  Bar,  16  miles  above  Browns 
Island.  In  this  pool  the  channel  depth  at  extreme  low  water  will  not  be  less  than  4 
feet,  and  genendly  mu(;h  more.  It  is  not  possible  to  say  what  the  surface  slope  will 
l)e  at  normal  low  water,  but  it  is  certain  that  it  will  be  sufficient  to  considerably 
increa.se  the  (jhiuinel  depth  over  that  assumed  on  the  upjxjr  i)art  of  the  reach  affected 
by  the  works  at  Browns  Island. 

No.  fS.  Byrds  hUiml  Bar  (16S.8  miles  Mmv  Chattanooga). — This  bar  is  at  the  upper 
end  of  the  left  chute  at  Byrds  Island.  The  available  depth  at  extreme  low  water  is 
2.2  feet,  and  the  length  between  3- foot  contours  is  1,650  feet.  At  normal  low  water 
the  depth  will  In?  fully  3  feet,  and  the  length  between  5-foot  contours  2,100  feet. 
The  fall  is  slight  and  uniform. 

1*i'opos<fd  improvement. — The  works  at  Browns  Island  will,  without  allowance  for 
surface  slope,  give  a  water-surface  elevation  here  of  543.8  feet,  and  since  this  ol>struc- 
tion  is  7  miles  above  the  head  of  Browns  Island,  it  a])i)ears  perfectly  safe  to  assume 
that  a  surface  elevation  of  at  least  544  feet  will  be  had  at  normal  low  water.  For  this 
surface  elevation  the  available  depth  will  l)e  about  4.2  feet.  It  is  conseijuently  pro- 
posed to  excavate  a  channel  through  this  bar  that  will  afford  a  depth  of  at  least  5 
feet  over  a  width  of  100  feet.     The  estimated  cost  of  this  work  is  as  follows: 

7,000  cubic  yards  gravel  excavation,  at  25  cents $1, 750 

No.  S.  He'uUz  Bar  (161.8  miles  below  CfiaJUanooga). — Accordin  *  to  the  Hall  survey, 
this  bar  now  affords  full  3  feet  at  extreme  low  water.  At  normal  low  water  the 
available  dej)th  will  be  nearly  4  feet,  and  this  length,  included  between  5-foot  contoun?, 
4,500  feet.    The  slope  is  uniform  and  less  than  the  mean  for  the  middle  section. 

The  works  at  Browns  Island  will  doubtless  result  in  a  surface  elevation  here  of  544 
feet  or  more  at  normal  low  water,  and  give  full  5  feet  over  a  suitable  width  without 
additional  work  or  cost. 

No.  4-  Sovth  Flint  River  Bar  (165.9  miles  below  Chattanooga). — The  Hall  survey 
shows  the  available  channel  depth  at  extreme  low  water  to  be  2  feet,  and  thfe  length 
between  3-foot  contours  to  be  1,600  feet.  At  normal  low  water  the  depth  will  be 
nearly  3  feet,  and  the  length  between  5-foot  contours  2,300  feet.  The  corresponding 
fall  is  0.15  foot,  giving  a  mean  of  0.33  foot  per  mile. 

Proposed  improvement. — The  works  at  Browns  Island,  20  miles  below,  will  doubtless 
result  in  a  normal  low-water  surface  elevation  in  this  vicinity  of  at  least  544.5  feet, 
and  give  a  channel  depth  of  more  than  4  feet.  In  order  to  provide  the  channel 
dimension  adopted  for  tne  present  improvement,  it  is  proposed  to  dredge  a  channel 
through  the  bar,  estimated  to  cost  as  follows: 

12, 000  cubic  yards  gravel  excavation,  at  25  cents $3,000 

No.  5.  Limestone  Bar. — The  river  is  shoal  and  wide  in  this  vicinity  for  fully  3 
miles.  The  fall  is  uniforui  and  amounts  to  1.40  feet,  or  0.47  foot  per  mile.  The 
obstruction  is  due  to  two  bars  separated  by  a  shallow  pool  about  1  mile  in  length. 

Lower  bar  (153.9  miles  below  Chattanooga). — This  bar  affords  2  feet  at  extreme  low 
water,  and  has  a  lenj^th  of  2,800  feet  between  3-foot  contours.  At  nonnal  low  water 
the  channel  depth  will  be  nearly  3  feet,  and  the  length  between  5-foot  contours  6,000 
feet.  The  slope  is  quite  uniform  and  amounts  to  0.65  foot  per  mile.  The  bottom  is 
generally  rock. 

Upper  bar  (152.1  miles  below  Chattanooga) . — The  least  depth  here  at  extreme  low 
water  is  2.3  feet,  and  the  length  l)etween  3-foot  contours  750  feet.  At  normal  low 
water  the  depth  will  be  nearly  3.3  feet,  and  the  length  between  5-foot  contours  4,200 
feet.  The  fall  corresjMinding  to  this  length  is  0.28  foot,  and  the  rate  per  mile  0.35 
foot.     The  bottom  is  gravel. 

Historical. — This  locality  was  examined  in  1868  by  Mr.  Gaw,  and  is  described  in 
his  report  (Exhibit  No.  3).  He  estimated  the  cost  of  an  improvement  by  excavation 
alone,  designed  to  give  a  (channel  depth  of  at  least  3  feet,  at  ^7.500.  In  1871  bids 
w^ere  solicited  for  doing  this  work  in  accordance  with  his  plans,  out,  owing  to  lack  of 
funds,  nothing  was  done  at  that  time. 

In  1876  Mr.  Paul  Le  Hardy,  assistant  engineer,  examined  these  shoals,  and  in  his 
report  to  Capt.  W.  R.  King,  Corps  of  Engineers  (Exhibit  No.  6a),  dest^ribes  them 
fully,  and  suggests  an  improvement  designed  to  give  a  channel  depth  3  feet  at  extreme 
low  water  by  means  of  longitudinal  dams,  estimated  to  cost  $20,000. 

During  the  summer  of  1900  the  small  party  operating  under  vour  direction 
removed  with  a  derrick  boat  about  350  cubic  yards  of  rock  and  bowlders  from  the 
channel  in  this  vicinity,  which,  accorduig  to  Captain  Thompson,  in  charge  of  the 
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party,  resulted  in  a  channel  150  feet  wide  and  fully  2.5  feet  deep  at  extreme  low 
water. 

I^oposed  imprfnrmeiit. — The  plan  now  proposed,  which  is  intended  to  provide  a 
channel  of  standard  dimensions  at  normal  low  water,  is  as  follows:  The  profile  indi- 
cates the  desirability  of  increasing  the  fall  at  the  lower  bar  and  raising  the  water-sur- 
face level  over  the  remaining  portion  of  these  shoals.  A  bottom  slope  of  2  feet  per 
mile  is  also  indicated  as  the  hi^st  for  the  contracted  channel.  It  is  therefore  proposed 
to  ado])t  this  slope  and  to  prociuce  it  In  a  regulated  channel  along  the  right  bank  by 
first  excavating  the  bottom  to  this  slope  over  a  width  of  1(X)  feet,  and  then  by  suit- 
ably contracting  the  waterway  by  spurs  from  the  left  bank  to  make  the  normal  low- 
water  surface  parallel  to  the  general  slope  of  the  bottom,  and  not  less  than  5  feet 
above  it. 

The  width  of  this  channel  is  determined  as  follows;  From  fig.  5,  pi.  No.  4,  the  nor- 
mal low-water  flow  155  miles  below  Chattanooga  is  seen  to  be  9,700  cubic  feet  per 
second.     The  maps  indicate  that  the  mean  depth  of  the  resulting  channel  will  be  about 

4  feet.  For  these  conditions,  and  a  slope  of  2  feet  per  mile,  the  width  per  1,000  cubic 
foot-second  of  discharge  is  found  from  Table  No.  14  to  be  94  feet,  giving  91 1  feet  as  the 
width  required  for  a  now  of  9,700  cubic  foot-seconds.  The  works  to  accomplish  this 
are  shown  on  plate  No.  7,  herewith.  It  is  probable  that  near  the  upi)er  end  of  the 
regulated  channel  it  will  be  ne<'essjiry  to  either  reduce  the  depth  by  means  of  sills, 
or  the  width  by  increasing  the  length  of  the  spurs.  The  fonner  method  has  been 
adopte<l  and  used  in  estimating  the  cost,  although  in  practice  the  latter  method  may 
l^e  found  the  best.  It  is  thought  that  these  works  will  raise  the  normal  low-water 
level  immediately  alx)ve  them  fully  2  feet,  or  to  elevation  546. 

The  estimated  cost  of  executing  this  plan  is  as  follows: 

15,000  cubic  yards  rock  and  gravel  excavation,  at|l |15, 000 

24,000  cubic  yards  riprap  dams,  at  75  cents 18,000 

33,000 

Allowance  is  made  in  the  al)ove  estimate  for  the  excavated  materials  used  in  con- 
structing the  dams. 
The  enect  of  these  works  will  be  to  increase  the  depth  at  the  upper  bar  to  nearly 

5  feet,  and  thus  enable  the  improvement  of  this  bar  by  means  of  dredging  alone,  at 
a  comparatively  small  cost,  estimated  as  follows: 

4,000  cubic  yards  gravel  excavation,  at  25  cents $1,000 

No.  6.  GlUsport  Bar  (148.8  milts  below  Chattanooga). — This  bar  is  located  about  1 
mile  above  Bracks  Branch,  and  is  composed  of  projecting  reefs  and  lumps  scattered 
throughout  the  river  bed,  which  cause  steamboats  to  change  their  course  from  the 
right  to  the  left  bank  in  passing  the  bar.  The  maps  show  an  available  depth  of  2.1 
feet  at  extreme  low  water,  with  a  length  of  1,400  feet  between  3-foot  contours.  At 
normal  low  water  the  depth  will  be  about  3  feet  and  the  length  between  5-foot  con- 
tours 2,200  feet.  The  fall  is  slight  and  but  little  in  excess  of  the  normal.  The  bottom 
is  mainly  gravel,  with  occasional  rock  reefs  and  bowlders. 

ITiMorical. — The  journal  of  the  survey  of  1875  (Exhibit  No.  5)  shows  that  this 
obstruction  then  existed,  and  that  a  depth  of  20  inches  was  available  at  low  water. 
Reference  is  also  made  to  a  bar  at  the  mouth  of  Bracks  Branch,  but  it  is  said  to 
afford  more  than  3  feet.  The  survey  of  1899  does  not  show  any  obstruction  at  Bracks 
Bar,  although  the  working  ])arty  in  the  field  in  1900  removtii  55  cubic  yards  from 
the  reefs  in  this  vicinity  and  re]X)rt8  the  available  depth  at  2.5  feet.  These  discrep- 
ancies are  probably  due  to  the  survey  missing  the  detached  reefs  and  lumps.  It  is 
intended  in  the  present  estimate  to  make  a  general  provision  for  such  cases,  and  to 
provide,  under  a  separate  head,  for  the  cost  of  clearing  the  channel  of  detached 
obstructions. 

Proposed  improvement. — Returning  to  Gillsport  Bar,  it  is  proposed  to  provide  a 
suitable  channel  along  the  right  bank  by  dredging.  This  is  estimated  to  cost  as 
follows: 

8,000  cubic  yards  gravel,  stone,  and  bowlders,  at  50  cents $4,000 

No.  7.   IViana  Bar  {143.5  miles  heU/w  Chattanooga), 

No.  8.  Indian  Creek  Bar  (14^.8  miles  below  Cliattanooga) . 

These  two  obstructions  are  practically  one,  and  will  be  so  treated  in  discussine 
their  improvement.  The  river  is  unusually  wide  in  this  vicinity  (1,600  feet),  and 
the  obstructions  are  caused  by  gravel  bars  and  occasional  rock  reefs.  Triana  Bar  now 
affonis  fully  3  feet  at  extreme  low  water.  At  normal  low  water  a  depth  of  not  less 
than  4  feet  exists,  and  the  length  between  5-foot  contours  is  3,100  feet.  The  fall  la 
but  0.10  foot,  and  uniformly  distributed. 
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Indian  Creek  Bar  is  sej^arated  from  Triana  Bar  by  a  short  pool.  At  extreme  low 
water  the  channel  depth  in  not  less  than  2.1  feet,  and  the  length  between  3-foot  con- 
tours, 1,250  feet.  At  normal  low  water  the  least  channel  depth  is  about  3  feet,  uid 
the  length  between  5-foot  contours,  1,600  feet.  The  total  fall  is  0.40  foot^  giving  a 
mean  oi  1.3  feet  per  mile. 

Historical. — Mr.  Williamson  found,  by  inquiry  among  the  river  pilots  in  1875,  that 
the  depth  at  this  Imr  was  reduced  to  22  inches  at  extreme  low  water.  Although 
none  of  the  other  early  reports  make  spetdfic  mention  of  this  obetmction,  it  luu 
always  been  known  to  steamboat  men. 

Pruposed  improvernent, — An  examination  of  the  general  mapf^  and  profile  shows  that 
by  raising  the  normal  low-water  level  at  the  heail  of  Indian  Creek  Bar  to  elevation 
547.0,  that  the  required  normal  channel  dimensions  will  result  as  far  as  BurdineBar, 
8  miles  above.  This  result  will  justify  the  execution  of  the  extensive  works  whidi 
it  is  proposed  to  locate  at  Triana  Bar. 

A  lx>ttom  slope  of  1  foot  per  mile,  and  a  mean  depth  of  4.5  feet,  appears  from  the 
map  and  profile  to  be  best  suited  to  the  locality.  The  normal  low-water  flow  is  9,600 
cubic  feet  ])er  second.  The  (channel  width  corresponding  to  these  conditions  is  found 
from  Table  No.  14  to  be  1,050  feet.  A  channel  of  this  width  on  the  right  bank  will 
be  outlined  by  spurs  from  the  left,  as  shown  on  plate  No.  7,  herewith.  The  normal 
level  below  the  works  is  taken  at  elevation  546.6,  which  allows  for  an  increase  of  0.5 
foot  over  that  assumed  to  result  from  the  works  at  Limestone  Bar.  The  normal  levd 
alx>ve  will  be  547.6,  making  the  length  of  the  regulated  channel  1  mile. 

The  cost  of  the  works  described  and  shown  on  the  drawings  is  estimated  as  follows: 

25,000  cubic  yards  gravel,  rock,  and  bowlders,  at  40  cents $10, 000 

25,000  cubic  yards  riprap  dams,  at  75  c^nts 18,750 

28,750 

In  pracrtice  it  may  be  found  better  to  pro<luce  the  spurs  than  to  attempt  to  reduce 
the  se(rtion  by  sills,  as  contemplated  alx>ve.  In  either  case  the  quantities  of  material 
ami  cost  will  be  about  the  same. 

No.  9.  Ia'4^  Bar  (139.9  miles  Mow  Chattanaoga), — ^This  bar  is  in  Lewis  Bend,  about 
1  mile  Ijelow  the  Lewis  Ferry.  It  is  compos<Ml  of  gravel,  and  forces  the  low-water 
channel  to  left  bank.  The  available  de))th  at  extreme  low  water  in  Uie  steamboat 
cliannel  is  2  feet,  and  the  length  ])etwe(in  3-foot  contours  800  feet  At  nonnal  low 
water  the  channel  depth  will  be  nearly  8  feet,  and  the  length  l)etween  5-foot  oontourB 
1,0CX)  feet.    The  bar  produces  no  unusual  slope  <listurbance  at  low  stages. 

The  survey  in<licates  that  for  the  normal  low-water  surface  level  produced  by  the 
works  at  Triana  a  (channel  not  less  than  5  fet^t  deep  will  be  found  about  400  feet  out 
from  the  left  bank.  It  is  thought,  however,  that  this  route  is  more  or  leas  obstructed 
by  lumi>  and  detached  obstructions.  These  it  is  proposed  to  remove  at  the  follow- 
ing estimated  (;ost: 

2,000  cubic  yards  rock  and  bowlders,  at$l 92,000 

No.  10.  Bar  dine  Bar  {IS  1.1  miles  below  Chailxuwoga). — ^This  obstruction  is  quite  gen- 
erally known  among  river  men  as  ''Bird  Iron"  Bar,  but  as  there  seems  to  ibe  no 
doubt  that  this  is  due  to  a  mispronunciation  of  its  true  name,  it  will  be  designated  as 
**Burdine  Bar"  in  the  pre^^nt  report. 


the 

bank.  The  available  de]>tli  at  extreme  low  watt^r  is  2  feet,  and  the  length  between 
3-foot  contours  1,400  feet.  The  fall  is  0.5  foot,  and  the  rate  1.95  feet  per  mile.  At 
nonnal  low  water  the  dei)th  will  be  al)out  2.8  feet,  the  length  Iwtween  5-foot  oontonrs 
2,200  feet,  tht^  fall  0.7  foot,  and  the  rate  of  fall  1.8  feet  per  mile. 

Historical. — In  his  rt^port  of  July,  18(>8  (Exhibit  No.  3),  Mr.  Gaw  designates  the 
reach  extending  from  what  is  now  known  as  Ilobbs  Island  to  the  foot  of  Burdine 
Bar,  as  *' Whitesburg  Shoals  and  Beefs."  He  gives  the  available  channel  depth  at 
low  water  at  2  feet,  and  suggests  an  improvement  of  the  various  shoal  places  or  ban 
so  as  to  give  a  depth  of  at  least  3  feet  by  means  of  whig  dams  at  each  bar  in  the  Hobba 
Island  Chute  and  by  channel  excavations  at  the  two  bars  or  reefis  below  the  island. 
He  estimates  the  cost  of  this  work  at  $5,768.50. 

In  1875  Mr.  Williamson  found,  from  inquiry  among  pilots  and  others  familiar  with 
the  river,  that  a  depth  of  not  exceeiling  20  inches  was  available  at  extreme  low  water 
over  this  reach. 

In  1876  Mr.  I>e  Hardy  examined  this  localitv,  and  states  in  his  report  (Exhibit  No. 
6a)  that  the  low-water  depth  is  not  less  than  i  feet.  The  improvement  suggested  by 
hint— designed  toBecnre  a  low- water  depth  of  4  feet — consists  of  a  wing  dam  600  feel 
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lon^,  new  the  foot  of  Hobbs  Island  (Chunns  Bar),  estimated  to  cost  $6,000.  At 
Whitesbuig  Shoals  he  proposed  two  wing  dams  from  opposite  shores,  with  a  total 
length  of  1,500  feet,  estimated  to  cost  $15,000. 

No  work  of  importance  has  ever  been  midertaken  on  this  reach,  but  in  1900  Captain 
Thompson,  acting  mider  your  directions,  removed  a  number  of  bowlders  and  loose  rock 
from  tne  channel  at  Burdine  Bar,  and  reports  (Exhibit  No.  li^  that  3  feet  at  extreme 
low  water  is  easily  attainable  by  the  removal  of  a  number  of  aetached  bowlders. 

Propoied  improvement. — The  profile  indicates  that  an  excavation  through  Burdine 
Bar,  to  a  depth  of  5  feet  below  normal  low  water,  would  entail  a  large  amount  of 
work  and  would  probably  be  followed  by  unfavorable  results  at  the  shoals  above.  It 
consequently  appears  beet  to  improve  Burdine  Bar  by  contraction,  combined  with  the 
excavation  necessary  to  produce  required  normal  low-water  conditions,  and  at  the 
same  time  so  raise  the  water  sur^e  above  the  bar,  so  as  to  either  wipe  out  the  obstruc- 
tions at  Whitesbuig  and  Chunns  bars  or  to  materially  reduce  the  work  necessary  to 
accomplish  this.  The  natural  shape  and  conditions  at  the  bar  indicate  the  advisa- 
bility and  economy  of  a  slope  of  3  feet  per  mile,  and  a  mean  depth  of  4  feet.  The 
normal  low- water  level  below  the  bar  is  elevation  548.6,  and  the  desirable  level  above 
tiie  bar  is  elevation  551.  The  fall  to  be  overcome  is  2.5  feet,  requiring  for  the  adopted 
slope  a  r^iilated  length  of  channel  of  4,300  feet.  At  this  locality  the  normal  low- 
water  flow  is  9,500  cubic  feet  per  second,  and  the  width  of  channel  corresponding  to 
the  conditions  given  is  found  by  Table  No.  14  to  be  722  feet 

It  is  proposed  to  outline  this  channel  by  means  of  the  works  shown  on  the  accom- 
panying drawing,  consisting  of  spurs  from  the  left  bank,  with  sills  and  channel  exca- 
vation wherever  necessary.  As  will  be  seen  later,  these  works  will  have  a  very 
favorable  ^ect  in  reducing  the  succeeding  obstacles  as  far  as  Paint  Rock  Shoals,  12.5 
miles  above. 

The  cost  of  the  works  above  described  and  shown  on  plate  No.  9  is  estimated  as 
follows,  allowing  for  excavated  material  used  in  dams: 

30,000  cubic  yards  gravel  and  loose  rock  excavation,  at  30  cents $9, 000 

30,000  cubic  yards  riprap  dams,  at  75  cents 22,500 

31,500 

No.  11.  WkUesburg  Bar  (^ISO.7  miles  below  Chattanooga). — This  bar  is  found  opposite 
Whitesburg  Landing.  It  is  composed  of  gravel  and  rock  reefs  and  now  affords  3  feet 
at  extreme  low  water.  At  normal  low  water  the  available  depth  will  be  4  feet  and 
the  length  between  5-foot  contours  400  feet.    The  fall  is  slight  and  imiform. 

The  works  at  Burdine  Bar  will  doubtless  result  in  a  normal  low- water  depth  of  full 
5  feet  at  this  bar  without  additional  work  or  expense. 

No,  IS.  Chunns  Bar  {129.4  miles  below  Chattanooga). — This  bar  is  in  the  left  chute 
near  the  foot  of  Hobbs  Island.  The  obstruction  is  due  to  rock  reefs  and  gravel  lumps, 
which  interfere  with  navigation  at  low  stages. 

According  to  Mr.  Hall's  survey,  the  available  depth  at  extreme  low  water  is  2.8 
feet,  the  length  between  3-foot  contours  200  feet,  and  the  fall  slight.  At  normal  low 
water  the  depth  will  be  about  3.7  feet,  the  length  between  5-foot  contours  600  feet, 
the  fall  0.12  foot,  and  the  rate  of  fall  0.75  foot  per  mile.  The  probable  normal  low- 
water  surface  level,  resulting  from  the  works  at  Burdine  Bar,  will  materially  decrease 
the  difficulties  here  and  enable  a  desirable  improvement  by  dredging  at  a  cost  esti- 
mated as  follows: 

4,000  cubic  3rards  gravel  and  loose  rock,  at  40  cents $1,600 

No,  IS,  Flint  River  Bar  (1S4'8  miles  below  Chattanooga). — This  obstacle  to  low- water 
nav^ation  is  opposite  and  below  the  mouth  of  Flint  River,  between  Flint  River  Tow- 
head  and  the  right  bank.  The  tow  head  is  a  low  flat  gravel  bar  about  1,000  feet  wide 
and  2,600  feet  long  at  low  water.  It  reduces  the  right  chute  used  by  steamboats  to 
a  width  of  400  feet,  and  the  left  chute  to  a  width  of  about  150  feet.  The  steamboat 
channel  follows  down  the  right  bank,  although  the  maps  indicate  a  better  channel 
by  going  over  to  the  left  bank  after  passing  the  foot  of  the  towhead.  This  route 
most,  however,  be  occupied  by  detached  oostructions  or  it  would  not  have  been 
necessary  to  do  the  work  about  one-half  mile  below  Flint  River,  near  the  right  bank, 
hereafter  referred  to.  This  bar,  as  shown  by  the  survey,  affords  a  depth  of  2.8  feet 
at  extreme  low  water  with  a  length  of  600  feet  between  3-foot  contours,  and  fall  of 
0.5  foot,  or  4.5  feet  per  mile.  At  normal  low  water  the  depth-will  be  3.5  feet,  the 
length  between  5-foot  contours  1,200  feet,  and  the  fall  0.6  foot,  or  2.7  feet  per  mile. 
The  bottom  is  composed  of  gravel  and  bowlders  with  occasional  projecting  reefs. 

The  examination  made  in  1867  developed  a  different  condition  from  that  now 
indicated.    Mr.  Gaw,  in  his  report,  refers  to  two  bars  below  the  foot  of  t^e  towhead, 
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and  states  that  the  steamboat  channel  passes  between  them  in  gjoin^from  the  right  to 
the  left  bank.  The  depth  in  the  cliannel  between  these  bars  is  given  at  2.5  inches. 
Over  what  is  now  desijrnatcd  as  the  Flint  River  Bar  he  found  a  low-water  depth  of 
3.5  feet.  His  plan  for  an  improvement  was  to  connect  the  two  bars  mentioned  by 
a  dam,  and  thus  keep  the  channel  down  the  right  bank  and  increase  the  depth  from 
20  inches,  then  existm^in  the  proposed  channel,  to  sufficient  for  the  needs  of  com- 
merce. This  work  he  estimated  to  cost  1799.50.  The  above  is  practically  the  only 
instance  met  with  where  a  material  change  in  the  r^imen  of  the  bed  of  the  river, 
due  to  natural  causes,  has  been  shown  by  a  comparison  between  the  former  and 
present  surveys.  The  bars  referred  tp  by  Mr.  Gaw  do  not  appear  on  the  late  mape, 
and  it  is  probable  that  they  were  due  to  deposits  carried  out  by  the  Flint  River, 
which  were  washed  away  by  some  succeeding  flood  in  either  the  Tenneflsee  or  Flint 
River. 

The  journal  of  Mr.  Williamson's  examination  in  1875  reports  an  available  depth 
in  the  channel  along  the  right  bank  of  only  16  inches,  which  is  another  evidence  of 
the  instability  of  this  particular  locality. 

In  1877  Mr.  Le  Hardy  reported  that  the  removal  of  two  sna^,  at  a  cost  of  $50, 
would  make  available  a  low- water  depth  of  4  feet  at  this  obstruction. 

In  1894  this  bar  was  surveyed  by  Mr.  W.  G.  Walker,  assistant  engineer,  nnder 
direction  of  ('apt.  George  W.  Goethals,  Corps  of  Engineers.  In  his  report  (Exhibit 
No.  lib)  Mr.  Walker  gives  the  available  low- water  depth  as  2  feet^  ana  recom- 
mends the  oiKining  of  the  left  chute — which,  according  to  his  information,  had  for- 
merly been  used  bv  steamboats — at  an  estimated  cost  of  $2,942.50. 

In  1896  the  U.  6.  dredge  Harwood  removed  95  cubic  yards  of  bowldere  and  2,900 
cubic  yards  of  gravel  from  the  bar  near  the  right  bank  one-half  mile  below  tiie  mouth 
of  Flint  River,  at  a  cost  of  $785.53.  About  one-half  of  the  work  considered  necessary 
to  give  a  depth  of  3  feet  was  done  at  that  time.  During  the  sucoeedmg  year  several 
reefs  were  removed  and  sufficient  work  done  to  give  a  channel  at  the  lower  bar  8 
feet  deej)  and  from  60  to  150  feet  wide. 

Propoi<ed  improvemeut — The  reach  between  the  head  of  Hobbs  Island  and  Gunters- 
ville  is  now  and  has  been  for  years  used  more  extensively  for  navi^tion  purposes 
than  any  other  equal  length  of  river  above  the  Muscle  Shoals.  It  is  consequently 
desirable  that  its  improvement  should  be  designed  to  give  the  greatest  practicable 
satisfaction  to  navigation  interests.  To  this  end  it  is  proposed  to  excavate  an  ample 
chaimel  through  Flint  River  Bar,  and  thus  materially  aecrease  the  low- water  nil 
there  and  carry  the  pool  formed  by  the  works  at  Burdine  Bar  as  isx  upstream  as 
possible. 

The  slacking  of  the  current  opposite  the  mouth  of  Flint  River  may  result  in  the 
formation  of  objectionable  deposits.  In  this  event  it  will  be  necessary  to  resort  to 
dredging  to  maintain  the  desired  channel  depth  and  width. 

The  probable  normal  surface  elevation  at  the  head  of  Burdine  Bar  was  551  feet, 
but,  owing  to  the  long  and  deep  intervening  pool,  it  does  not  seem  safe  to  odculate  on 
an  increase  of  more  than  0.2  foot  at  Flint  River  Bar.  For  this  surface  elevation  the 
cost  of  a  suitable  channel  down  the  right  bank  is  estimated  as  follows: 

25,000  cubic  yards  giavel  and  bowlder  excavation,  at  30  cents •••••••  $7,500 

A  channel  crossing  over  to  the  left  bank  and  following  the  somewhat  circuitous 
route  shown  on  the  map  could  probably  be  provided  for  about  two-tliirds  the  cost 
above  given. 

No.  14'  Allem  Bar  (117.9  miles  below  Cliattanooga). — ^This  bar  is  referred  to  in  some 
of  the  early  repr)rt8  as  Paint  Rock  Bar — ^i>robably  on  account  of  the  proximity  of 
Paint  Rock  Bluff.  According  to  Mr.  Hall,  the  depth  available  at  extreme  low  water 
is  2.8  feet,  and  the  length  l^etween  3-foot  contours  450  feet.  At  normal  low  w^ater 
the  depth  will  be  about  3.7  feet,  and  the  length  between  5-foot  contours  3,200  feet 
The  fall  is  0.4  foot,  and  the  mean  rate  0.7  foot  per  mile.  The  bar  is  composed  of 
gravel  and  bowlders. 

Historical. — The  report  of  1868  makes  no  mention  of  this  obstruction^  and  Mr.  Wil- 
liamson's journal  gives  the  low-water  depth  as  24  inches.  In  1894  this  locality  was 
surveyed  by  Mr.  J.  W.  Walker,  assistant  engineer.  In  his  report  to  Capt  John  Bid- 
die,  Corps  of  Engineers  (Exhibit  No.  lib),  Mr.  Walker  states  that  this  obstruction 
is  causeil  by  three  distinct  ridges  nearly  perpendicular  to  the  current^  where  dredging 
will  be  necessary  to  secure  4  feet.  He  also  proposes  two  check  dams  alK>ut  600  feet 
long  to  mai ntain  the  dredged  channel .    The  cost  of  t h is  work  is  esti mated  at  $9, 1 21 . 20. 

Proposed  immovetnent. — At  the  present  time,  in  view  of  the  probable  normal  level 
produced  by  the  works  at  Burdine  Bar,  12}  miles  Ix^low,  which,  on  account  of  the  very 
lor^  and  deep  intervening  pools,  is  taken  at  elevation  551.5:  in  view  of  the  desira- 
bility of  ledudng,  as  far  as  possible,  the  number  of  places  where  contraction  works 


APPENDIX  C  C REPORT  OF  MAJOR  KNIGHT.      1789 

are  used,  and  in  view  of  the  difficulty,  on  account  of  the  shortness  of  this  bar,  of 
gaining  much  elevation  at  it  by  contraction,  it  is  proposed  to  simply  dredge  a  channel 
of  suitable  dimensions  through  the  bar  and  to  depend  on  the  works  at  the  next  shoal 
above  for  raising  the  normal  level. 

The  cost  of  this  excavation,  which,  according  to  the  maps,  is  all  in  gravel,  is  estimated 
as  follows: 

30,000  cubic  yards  gravel  excavation,  at  25  cents $7,500 

No.  16.  Coles  Bend  Bar  (116.7  miles  below  Chattanooga). — This  obstruction  is  some- 
times called  Speers  Bar,  on  account  of  its  proximity  to  Speers  Landing.  The  steam- 
boat channel  follows  the  right  bank,  although  the  maps  indicate  better  and  deeper 
routes  along  the  left  bank.  It  is  probable,  however,  that  beyond  the  limits  of  the 
present  steamboat  track  the  river  bed  is  more  or  less  obstructed  by  gravel  lumps 
and  detached  reefs  and  bowlders,  and  not  passable  at  low  water.  The  available 
channel  depth  at  extreme  low  water  is  2.8  feet,  with  a  length  of  800  feet  between 
3-foot  contours.  At  normal  low  water  the  obstruction  consists  of  two  bars,  sepa- 
rated by  a  shallow  pool,  about  2,000  feet  long.  The  available  depth  will  be  about 
3.6  feet,  the  length  between  5-foot  contours  3,700  feet,  the  fall  0.66  foot,  and  the  rate 
0.95  foot  per  mile. 

Historical. — The  early  reports  did  not  recognize  this  bar  as  an  obstruction  to  low- 
water  navigation. 

In  1894  it  was  surveyed  by  Mr.  J.  W.  Walker,  assistant  engineer,  who  reported  to 
Capt.  John  Biddle,  Corps  of  Engineers,  under  date  of  October  24,  1894  (Exhibit  No. 
lie),  that  the  obstruction  consisted  of  two  gravel  bars,  on  which  the  aepth  at  low 
water  was  2.8  feet.  He  suggested  an  improvement  by  dredging,  supplemented  bv 
two  spur  dams,  designed  to  give  a  depth  of  at  least  4  feet.  The  cost  of  this  work 
was  estimated  at  $10,854.25. 

Proposed  improvement. — The  length  of  the  bar  (5,700  feet  from  out  to  out  between 
5-foot  contours  at  normal  low  water),  and  the  comparatively  narrow  width  of  the 
river  (1,200  feet),  make  this  a  desirable  location  for  works  designed  to  raise  and 
maintain  the  level  of  the  pool  extending  to  Beards  Reef,  7  miles  above.  The  normal 
low-water  elevation  of  the  water  surface  below  this  bar  is  assumed  to  be  551.5, 
although  it  is  probable  that  this  elevation  will  be  exceeded. 

A  careful  consideration  of  all  the  conditions  indicates  the  desirability  and  economy 
of  a  regulated  channel,  about  6,100  feet  in  length  along  the  left  bank,  having  a  surface 
slope  of  2  feet  per  mile  and  a  mean  depth  of  4  feet.  The  normal  low-water  discharge 
for  this  locality  is  9,350  cubic  feet  per  second,  giving  879  feet  as  the  mean  width  for 
the  regulated  channel.  As  shown  on  the  accompanying  drawings  (pi.  No.  10),  this 
channel  is  to  be  outlined  by  spurs  from  the  right  bank  by  sills  or  submerged  dams, 
and  by  the  excavation  necessary  to  give  the  required  normal  channel  dimensions. 
It  is  anticipated  that  these  works  will  give  a  surface  elevation  of  at  least  553.8  imme- 
diately above  them,  and  in  all  probability  an  elevation  of  554  at  Beards  Reef. 

While  sills  have  been  used  in  the  estimate  and  shown  on  the  drawings,  it  is  possible 
in  this  case,  as  in  all  similar  ones,  that  experience  may  show  the  desirability  of 
extending  the  spurs  and  not  using  sills  except  where  the  depth  is  excessive,  or  the 
bottom  shows  signs  of  being  unstable. 

The  cost  of  the  works  described,  making  some  allowance  for  the  use  of  excavated 
materials  in  building  dams,  is  as  follows: 

35,000  cubic  yards  gravel  and  loose  rock  excavation,  at  40  cents $14, 000 

28,000  cubic  yards  riprap  dams,  at  75  cents 21,000 

35,000 

The  maximum  velocity  in  this  channel,  according  to  Table  No.  14,  will  be  about 
3.65  feet  per  second.  This  considered  in  connection  with  the  known  resistance  of 
the  banks  leads  to  the  conclusion  that  no  protection  will  be  required  on  the  left  bank. 

No.  16,  Browns  Bar  (109  miles  belov;  ChaUanooga). 

No.  17.  Beards  Reef  (108. 4  miles  below  Chattanooga), 

No.  18,  Beards  Bar  (107.2  miles  below  Chaitanooga) . 

These  obstructions,  although  known  locally  under  the  designations  given,  are  so 
close  together  that  they  form  a  continuous  obstacle  to  low-water  navigation,  and  will 
accordingly  be  treated  under  one  head. 

At  Browns  Bar  the  available  depth  at  extreme  low  water  is  2.4  feet;  the  lengtn 
between  3-foot  contours,  400  feet;  the  fall,  0.4  foot,  and  the  rate  of  fall,  5.25  feet  per 
mile.  At  normal  low  water  the  available  depth  will  be  about  3  feet;  the  lengtii 
between  5-foot  contoursi  850  feet;  the  fall,  0.33  foot,  and  the  rate  of  fall,  2.1  feet  per 
mile. 
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At  B<»arrls  Heel  the  available  depth  at  extreme  low  water  is  2.4  feet;  the  length 
betwiHMi  8-foot  contours,  :^0  feet;  the  fallj  0.4  foot,  and  the  rate  of  fall,  5.3  feet  per 
mile.  At  normal  low  water  the  depth  will  be  al>out  3.2  feet;  the  length  between 
5-f<>(>t  contoiirp,  000  feet;  the  fall,  0.4  foot,  and  the  rate  of  fall,  3.5  feet  per  mile. 

At  Beiirds  Bar  the  available  depth  at  extreme  low  water  ib  2.4  feet;  the  length 
l)etween  3-foot  contours,  4,900  feet;  the  fall,  0.6  foot,  and  the  rate  of  fall,  0.65  foot 
per  mile.  At  nonnal  low  water  the  available  depth  will  be  3.2  feet;  tlie  lensth 
between  5-foot  contours,  6,000  feet;  the  fall,  0.7  foot,  and  the  rate  of  ^,  0.58  foot 
per  mile. 

The  survey  shows  that  these  bars  are  composed  mainly  of  gravel,  with  scattered 
reefs  and  bowlders.  Considered  as  a  whole,  tne  available  depm  at  nonnal  low  water 
will  be  about  8  feet;  the  length  Ix'tween  5-foot  contours,  10,800  feet;  the  fall,  2.3fe^ 
and  the  mean  rate  of  fall,  1.65  feet  per  mile. 

Historical. — The  reiK)rt  of  the  examination  made  in  1867  refers  to  these  obfltruo- 
tions  as  Gunters  Reef,  and  ^ves  the  available  depth  at  2  feet  An  improvement  by 
excavating  through  the  mam  or  B^irds  Reef,  at  a  cost  of  $750,  was  recommended 
(Exhibit  No.  3).  The  journal  of  the  sur\'ey  of  1875  (Exhibit  No.  6)  refers  to  Browns 
Reef  as  Beards  Oeek  Bar,  but  ^ives  no  particulars  concerning  it  At  Beards  Reef, 
or  Gunters  Reef  No.  2  as  he  designates  it,  Mr.  AVilliamson  reports  an  available  depth 
of  18  inches.  In  his  report  of  June  29, 1877,  Mr.  Le  Hardy  suggests  the  construction 
of  a  wing  dam  nearly  across  the  stream  just  below  Beards  Reef  with  a  second  dam 
l)elow  ^^  to  prevent  the  water  thus  gained  being  lost''  He  estimates  the  cost  of  these 
dams  at  $15,000.  In  October,  1892,  an  examination  of  Beards  Reef  was  made  mider 
the  direction  of  Captain  Goethals,  and  followed  up  by  the  removal  of  about  90  cubic 
vards  of  rock,  which  is  reported  to  have  given  a  channel  120  feet  wide  by  3  feet  deep 
'(Exhibit  No.  10). 

In  1894  a  detailed  survey  was  made  of  Beards  Reef  by  Assistant  Engineer  Walker. 
In  his  report  to  Captain  Biddle  (Exhibit  No.  11a),  Mr.  Walker  recommends  the  con* 
stniction  of  a  cross  dam  from  the  left  bank  on  the  reef  itself  to  reduce  the  width  of 
the  waterway  to  between  300  and  400  feet.  This  dam  was  to  be  supplemented,  if 
necessary,  by  a  check  dam  below  it  The  cost  of  the  main  dam  was  estimated  at 
$8,905. 

In  the  fall  of  1896  the  channel  at  Beards  Reef  was  dredged  to  a  width  of  120  feet, 
and  a  depth  of  3  feet  for  a  length  of  500  feet.  This  work  involved  the  removal  of 
9,385  cubic  yards  of  gravel,  loose  rock,  and  bowlders  at  a  cost  of  21  cents  per  cubic 
yard ;  and  1 90  cubic  yards  of  solid  rock  at  acost  of  $1 .44  per  cubic  yard  (Exhibit  No.  10). 

Proposed  improvement. — The  proximity  of  Gunters  Reef  and  Bar  makes  it  desirable 
to  raise,  or  at  least  maintain,  the  normal  level  in  the  Guntersvillepool,  and  on  account 
of  the  commercial  importance  of  the  reach  below  Guntersville  the  best  slope,  width, 
and  depth,  consistent  with  the  existing  conditions,  should  be  adopted.  With  theso 
considerations  and  the  naturally  favorable  location  for  contraction  works  in  view,  it 
appears  l>est  to  provide  a  regulated  channel  along  the  left  bank,  extending  apstream 
1  mile  from  the  foot  of  Browns  Bar,  designed  to  raise  the  normal  low-water  surfece 
from  elevation  554  below  the  bar  to  elevation  556  above  it  The  surface  slope  is 
accordingly  made  2  feet  per  mile;  the  mean  depth  will  be  about  4.5  feet;  and 
the  width,  for  a  discharge  of  9,800  (;ubic  feet  per  second,  725  feet  This  channel  is 
outlined  by  means  of  spurs  along  the  right  bank,  assisted  by  suitable  sills  and  channel 
excavation  where  necessary. 

These  works,  which  are  clearly  indiciited  on  the  drawings  herewith  (pL  No.  10)| 

are  estimated  to  cost  as  follows: 

• 

20,000  cubic  yards  gravel,  rock,  and  bowlder  excavation,  at  40  cents $8,000 

25,000  cubic  yards  riprap  dams,  at  75  cents ••••••••  18,750 

26^760 

No.  19.  Ouniers  Reef  and  Bar  (106.4  miles  below  Chattanooga) » 

No.  20.  Henrys  Bar  (103. S  miles  below  Cliattanooga), 

These  two  otxstructions  to  low- water  navigation  are  found  in  the  steamboat  or  right 
chute  at  Henrys  Island.  Although  separated  by  a  short  and  comparatively  shallow 
pool,  they  have  usually  been  considered  and  discussed  together. 

Gunters  Reef  or  Bar,  as  it  is  sometimes  called,  lies  between  Henrys  and  McKees 
islands.  The  maps  show  the  available  low-water  channel  depth  to  he  2.1  feet,  the 
length  between  3-foot  contours  1,800  feet,  the  total  fall  2.08  feet,  the  mean  rate  of 
fall  6. 1  feet  per  mile,  and  the  maximum  rate  of  fall  9.5  feet  i>er  mile.  At  normal  low 
water  the  available  depth  will  be  less  than  3  feet,  the  length  between  5-foot  contours 
2,400  feetj  the  fall  2.2  feet,  and  the  mean  rate  of  fall  4.75  feet  per  mile.  The  bottom 
is  rock,  with  gravel  between  the  reefs  and  in  the  deeper  holes.  Henrys  Bar  is  loailed 
at  and  below  the  head  of  Henrys  Island.    It  appears  to  be  due  to  the  pieaenoe  of 
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large  bowlders  and  scattered  reefs,  and  to  deposits  caused  by  Short  Creek,  which 
empties  into  the  main  river  through  the  left  chute  around  Henrys  Island. 

At  extreme  low  water  the  available  depth  is  3.5  feet,  in  a  narrow  channel;  the  fall  is 
2  feet^  the  mean  rate  of  fall  5.^5  feet,  and  the  maximum  rate  8.5  feet  per  mile.  The 
velocity  of  current  is  high  and  the  passage  difficult  for  ladened  boats.  At  normal 
low  water  tiie  depth  wiU  be  about  4.2  feet,  the  fall  1.7  feet,  and  the  mean  rate  of  fall 
4.5  feet  per  mile.  The  conditions  are  thus  better  than  at  extreme  low  water,  but 
owing  to  the  strength  of  the  current  and  narrowness  of  channel,  the  passage  is  attended 
with  diflBculty,  until  a  comparatively  high  stage  is  reached.  The  bottom  is  com- 
posed of  rock,  bowlders,  ana  gravel. 

HxsUmoal, — In  1867  the  channel  near  the  head  of  Town  (Henrys)  Island  was  found 
to  be  obstructed  by  numerous  large  bowlders,  with  a  depth  of  but  20  inches  available 
at  extreme  low  water.  The  estimated  cost  of  removing  these  obstructions  so  as  to 
provide  a  channel  depth  of  at  least  3  feet  was  $57.50.  At  Gunters  Bar  but  10  inches 
was  found  at  extreme  low  water,  and  it  was  estimated  that  a  channel  3  feet  deep  and 
100  feet  wide  could  be  cut  through  the  reefs  at  a  cost  of  $1,017.50  (Exhibit  No.  3). 
Bids  were  taken  for  doing  this  work  in  1871,  but  owing  to  lack  of  funds  the  improve- 
ment was  not  actually  undertaken. 

The  inquiries  instituted  by  Mr.  Williamson  in  1875  (Exhibit  No.  5)  gave  a  depth 
of  20  inches  at  the  head  of  Henrys  Island  and  13  inches  at  Gunters  Reef. 

In  1891  the  locality  was  carefully  surveyed  for  the  first  time  by  Mr.  D.  L.  Sublett, 
assistant  engineer,  under  the  direction  of  Capt  George  W.  Goethals,  Corps  of  Engineers. 
In  his  report  (Exhibit  No.  9b)  Mr.  Sublett  recommends  the  straightening  of  the  chan- 
nel at  Gunters  Reef  by  means  of  an  excavation  near  the  center  of  the  river  150  feet 
long,  120  feet  wide,  and  3  feet  deep  at  extreme  low  water,  which  he  estimated  to  cost 
$4,103.25.  In  the  project  submitted  by  Captain  Goethals  (Exhibit  No.  9a)  he  rec- 
ommends the  removal  of  bowlders  from  the  channel  alx)ve  Gunters  Reef  and  the 
excavation  of  the  channel  described  above  through  the  reef  itself. 

In  1892  a  contract  was  entered  into  with  Messrs.  Neelv  &  Smith  for  excavating 
this  channel,  but  after  the  removal  of  716  cubic  yards  tney  were  obliged  by  high 
water  to  quit  the  work,  and  it  was  not  again  taken  up  until  June,  1894,  when,  oy 
authority  of  the  Chief  of  Engineers,  the  contractors  were  allowed  the  use  of  the  United 
States  dredge  Harwood.  They  soon  found  the  excavation  too  heavy  for  this  plant,  and 
in  November,  1894,  abandoned  their  contract. 

In  August,  1895,  the  work  was  undertaken  by  hired  labor,  and  during  that  work- 
ing season  806  cubic  yards  of  rock  was  removed,  giving,  according  to  reports,  a 
channel  350  feet  long,  60  feet  wide,  and  2.5  feet  deep  at  low  water. 

In  1896  the  channel  was  widened  at  the  head  of  Henrys  Island  by  the  removal  of 
several  small  bowlders.  In  1900  this  section  was  further  improved  b}[  the  removal 
of  46  cubic  yards  of  rock  reefs,  giving,  according  to  the  report  of  Captain  Thompson 
(Exhibit  No.  12),  a  channel  100  feet  wide  and  3  feet  deep  at  extreme  low  water. 

^ect  of  work  done. — For  the  purpose  of  determining  the  approximate  effect  of  the 
work  heretofore  done,  an  attempt  has  been  made  to  compare  the  surveys  of  1891, 
1894,  and  1899,  but  in  the  absence  of  direct  connection  between  the  bench  marks  of 
these  surveys  the  result  has  not  been  entirely  satisfactory.  The  survey  of  1891, 
which  was  made  while  the  stage  was  about  5  feet  higher  tfian  during  the  survey  of 
1S99,  shows  a  fall  of  0.4  foot  in  500  feet,  or  4.4  feet  i)er  mile,  at  Gunters  Reef,  as 
compared  with  a  fall  of  1.8  feet  in  1,100  feet,  or  8.7  feet  per  mile,  observed  by  Mr. 
Hall  in  1899.  In  1894,  for  a  stage  3  feet  higher  than  during  the  Hall  survey,  Mr. 
Winn  found  a  fall  of  0.3  foot  in  200,  or  8  feet  per  mile. 

From  a  comparison  of  the  various  profiles  at  Gunters  Reef  and  Henrys  Bar,  the 
conclusion  is  reached  that  the  excavation  done  has  materially  lowered  the  low-water 
surface  level  at  and  above  the  reefs,  and  has  consequently  increased  the  fall  and  diffi- 
culties at  the  head  of  Henrys  Island.  The  evidence  at  hand  makes  it  appear  that 
this  lowering  has  amounted  to  from  1.5  to  2  feet  at  Gunters  Reef,  and  to  about  1  foot 
in  the  pool  above  the  island. 

The  total  field  cost  of  the  work  heretofore  (lone  on  this  reach  and  at  Beards  Reef 
and  Flint  River  Bar  is  $12,000. 

Proposed  improvement. — Gunters  Reef  offers  a  more  serious  ol)stacle  to  free  and 
unimpeded  low-water  navigation  than  any  of  the  obstructions  heretofore  considered, 
and  its  improvement  will  prove  relatively  more  difficult  and  expensive.  The  pro- 
file shows  that  it  will  be  necessary  to  overcome  a  fall  of  about  2.6  feet  in  a  distance 
ol  about  3,500  feet,  which  will  require  a  slope  of  4  feet  per  mile  in  the  regulated 
channel.  The  maximum  velocity  correspondmg  to  this  slope  and  a  mean  depth  of 
4  feet  is  seen  by  Table  No.  14  to  be  5.16  feet.  Tnis  is  greater  than  desired,  but  since 
any  less  mean  depth  can  not  be  easily  realized,  and  any  less  slope  will  greatly  increase 
the  co0t  of  the  works,  it  seems  desirable  to  adopt  the  slope  and  depth  given.    Two 
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eeneral  plana  are  open  for  the  regulation  of  a  shoal  of  this  nature,  viz,  (1)  by  rega- 
lating  the  channel  with  reference  to  the  whole  normal  low^-water  ilow  in  the  manner 
indicated  for  the  preceding  obstruction ;  (2)  by  excavating  a  canal  in  the  bed  of  the 
river  designed  to  give  a  predetermined  depth,  width,  and  slope,  and  separated  from 
the  main  stream  by  means  of  longitudinal  dams  of  sufficient  height  to  prevent  an 
overflow  into  the  regulated  channel  until  the  obstructions  in  the  natural  channel 
are  drowned  out  and  the  water-surface  slope  becomes  practically  uniform  throughout 
the  entire  bed.  This  is  the  method  adopted  and  successfully  carried  out  for  the 
iniprovoment  of  most  of  the  cataracts  of  the  Danube. 

The  first  method  would  doubtless  give  the  most  satisfactory  improvement;  bnt 
when  we  consider  the  expense  necessary  to  carry  this  plan  into  effe<^t  and  to  provide 
a  channel  through  solid  rock  having  a  mean  depth  of  4  feet  and  a  mean  width  of  (^ 
feet  at  normal  low  water,  we  are  1^  to  look  to  some  other  less  expensive  means  of 
overcoming  the  difficulty.  The  second  method  mentioned  offers  a  less  expensive 
solution  of  the  problem,  and  will  be  followed  in  designing  the  improvement. 

From  a  study  of  the  situation  it  has  been  decided  to  propose  a  channel,  following 
the  left  bank,  of  such  width  and  shape  that  it  will  provide  a  maximum  depth  of  5 
feet  over  a  width  of  100  feet,  with  a  mean  det)th  for  the  whole  channel  of  4  feet 
This  channel  will  be  separated  from  the  main  river  by  a  longitudinal  dam  so  located 
as  to  give  the  desired  dmiension  with  the  least  amount  of  work.  The  exact  location 
of  the  dam  is  a  matter  of  importance,  and  will  require  a  special  survey  before  undei^ 
taking  the  work.  It  is  probable,  however,  that  it  will  be  found  best  to  mn  it  prac- 
tically parallel  to  the  left  bank,  at  a  distance  from  it  that  will  reduce  the  excavation 
to  a  minimum,  and  when  the  resulting  mean  depth  is  too  great  short  submerged 
spurs  or  sills  can  be  used  to  reduce  the  section.  The  height  to  which  it  will  be 
necessary  to  build  the  longitudinal  dam  is  a  matter  of  some  doubt,  but  from  ttie  sur- 
face slope  given  by  the  observation  of  1894  it  appears  that  the  obstructions  in  the 
river  bed  were  practically  drowned  out,  and  that  fully  7  feet  was  then  available  in 
the  main  bed.  The  stage  then  existing  was  about  5  feet  above  extreme  low  water. 
It  is  consequently  proposed  to  base  the  present  estimates  on  building  this  dam  up  to 
6  f(vt  above  low  water. 

The  locations  of  the  proposed  channel  and  dam  are  shown  on  the  accompanying 
map  (plate  No.  10).  The  cost  is  estimated  as  follows,  including  a  riprap  protection 
for  the  left  bank: 

30,000  cubic  yards  solid  rock  and  gravel  excavation,  at  |1 $30,000 

20,000  cubic  yards  riprap  dams,  at  50  cents 10,000 

40,000 

The  works  above  described  will  not  materially  alter  the  normal  low-water  sarfaoe 
level  in  the  pool  above  them,  which  in  assumed  to  be  elevation  588.8  at  the  head  (d 
Gunters  Reef,  and  elevation  r).59  at  the  foot  of  Henrys  Bar. 

In  order  to  back  out  the  objectionable  fall  opposite  the  head  of  Henrys  Island,  it 
is  proposed  to  so  contract  the  channel  below  it  as  to  produce  a  slope  of  3  feet  per 
mile,  beginning  4,200  feet  below  the  head  of  Henrys  Island,  and  extending  apetream 
to  the  head  of  the  island.  An  examination  of  the  maps  indicates  the  economy  of  a 
mean  depth  of  4.5  feet,  for  which  the  channel  width,  correspondii^  to  a  slope  of  3 
feet  per  mile  and  a  discharge  of  9,300  cubic  feet  per  second,  is  595  reet.  This  chan- 
nei  will  be  outlined  by  the  works  shown  on  the  drawings,  consisting  of  spurs  for  the 
left  bank,  and  of  sills  and  excavation  wherever  necessary.  The  cost  of  the  works 
shown  is  estimated  as  follows: 

10,000  cubic  yards  of  gravel  and  rock  excavation,  at  40  cents ^,  000 

16,000  cubic  yards  of  riprap  dams,  at  75  cents •...  12,000 

16,000 

No.  SI.  Buck  Island;  lower  bar  {100*.  €  miles  below  Chattanooga)  ^  upper  bar  {99.1  miUi 
below  Clmttanooga). 

No.  £3.  Columbus  Bar  {98.1  miles  below  Chattanooga). 

According  to  the  survey  these  bars  afford  a  channel  depth  of  3  feet  at  extreme  low 
water  and  do  not  produce  any  particular  disturbance  in  the  slope.  At  normal 
low  water  the  available  depth  on  the  lower  bar  will  be  about  4  feet  the  length 
lx>tween  5-foot  contours  3,000  feet,  the  fall  0.7  foot,  and  the  rate  of  fall  1.2  feet  per 
mile. 

At  the  upper  bar  the  depth  will  be  about  4  feet,  the  length  between  5-foot  contours 
7,000  feet,  the  fall  1.4  feet,  and  the  rate  of  fall  1.05  feet  per  mile. 

At  Columbus  Bar  the  available  depth  will  also  be  about  4  f  eet^  the  length  between 
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5-foot  contours  800  feet,  the  fall  0.1  foot,  and  the  rate  of  &dl  0.65  foot  per  mile.  The 
bottom  ifl  generally  gravel,  with  scattered  reefs  and  bowlders. 

EvOorical. — In  1867  Mr.  (jaw  found  only  20  inches  in  a  channel  along  the  left 
bank,  about  1  mile  above  Buck  Island.  Between  this  point  and  the  foot  of  the 
island  he  reports  the  existence  at  three  localities  of  large  masses  of  rock  scattered 
about  irregularly  in  the  channel.  He  estimates  the  cost  of  an  improvement  by 
means  of  a  wing  dam  at  the  upper  shore  and  by  removing  the  masses  of  rock  referred 
to  at  12,066.60. 

In  1875  Mr.  Williamson  found  by  inquiry  that  18  inches  was  available  in  the 
channel  at  extreme  low  water  in  this  vicmity.  Although  no  record  is  found  of  the 
removal  of  any  of  these  obstructions,  it  appears  certain,  &om  the  record  of  the  recent 
survey,  that  some  work  must  have  been  done  at  this  locality. 

Proposed  improvement. — ^The  plan  now  proposed  is  to  maintain  this  reach  in  as  near 
its  present  favorable  condition  at  normal  low  water  as  may  be  found  consistent  with 
the  requirements  of  the  improvement.  The  natural  slope  at  normal  low  water  varies 
but  little  from  1  foot  per  mile.  In  order  to  maintain  this  slope  with  a  flow  of  9,2K)0 
cubic  feet  per  second,  and  a  maximum  depth  of  5  feet  over  a  width  of  100  feet  in  the 
steamboat  channel,  it  will  be  necessary  to  compensate  for  any  material  excavation 
by  spurs  or  sills.  If  the  resulting  mean  depth  is  4  feet,  then  the  width  should  be 
1,223  feet;  if  4.5  feet,  the  width  will  be  1,012  feet.  The  latter  conditions  have 
been  used  in  estimating  the  cost  and  locating  the  works  on  the  accompanying  map 
(pi.  No.  11). 

The  cost  of  the  works  shown  is  estimated  as  follows: 

40,000  cubic  yards  gravel  excavation,  at  25  cents $10,000 

40,000  cubic  yards  riprap  dams,  at  75  cents 30,000 

40,000 

Allowance  is  made  for  using  a  large  percentage  of  the  excavated  material  in  con- 
structing the  dams.  A  normal  low-water  deptn  of  4  feet  can  be  provided  on  this 
reach  at  a  comparatively  small  cost  for  dredgmg,  which  it  is  thought  can  be  done 
without  injury  or  lowering  the  water-surface  level  if  care  is  taken  to  confine  the 
dredging  operations  to  the  minimum  consistent  with  the  desired  depth. 

No.  SS.  Pine  Island)  lower  bar  (96.S  miles  below  ChoUtanooga)^  Qunters  Bar  (94»S 
miles  below  Chattanooga) ^  upper  bar  (9S.£  miles  below  Chattanooga) . — ^These  obstruc- 
tions are  all  in  the  right  chute  at  Pine  Island,  and  according  to  Mr.  Hsdl's  maps, 
consist  of  gravel  bars  on  which  the  low- water  depth  is  less  than  desired  under  tne 
project  now  being  considered.  The  total  fall  in  the  chute  is  3.4  feet  in  4  miles, 
Riving  a  mean  of  0.85  foot  per  mile.  At  the  lower  bar  the  available  depth  at  extreme 
Jow  water  is  2.5  feet;  the  length  between  3-foot  contours,  600  feet;  the  fall,  0.2  foot; 
and  the  rate  of  fall  1.6  feet  per  mile.  At  normal  low  water  the  depth  will  be  about 
3.3  feet;  the  length  between  5-foot  contours,  3,700  feet;  the  fall,  0.9  foot;  and  the 
rate  of  fall,  1.32  ^t  per  mile. 

At  Qunters  Bar  the  depth  is  3.4  feet  at  extreme  low  water.  At  normal  low  water 
the  depth  will  be  about  4.2  feet;  the  length  between  5-foot  contours,  1,100  feet;  the 
fall,  0.26  foot;  and  the  rate  of  fall  1.2  feet  per  mile. 

At  the  upper  bar  the  available  depth  at  extreme  low  water  is  2.5  feet;  the  length 
between  3-ioot  contours,  1,500  feet;  the  fall,  0.25  foot;  and  the  rate  of  isM  0.90  foot  per 
mile.  At  normal  low  water  the  depth  will  be  about  3.3  feet;  the  length  between 
5-foot  contours,  2,800  feet;  the  fall,  0.5  foot;  and  the  rate  of  fall,  0.9  foot  per  mile. 

Historical, — No  mention  is  made  of  any  of  these  bars  in  the  early  reports,  and 
there  is  no  record  of  any  work  ever  having  been  done  in  this  vicinity. 

Proposed  improvement. — By  a  comparatively  small  amount  of  dredging  a  channel 
depth  of  full  4  feet  at  normal  low  water  can  be  secured  through  the  navigable  chute. 
In  order,  however,  to  brin^  about  the  limits  now  proposed  it  will  be  necessary  to 
resort  to  both  dredging  and  contraction. 

At  the  lower  bar  the  natural  conditions  indicate  the  feasibility  and  economy  of  a 
slope  of  2  feet  per  mile  and  a  mean  depth  of  4.5  feet,  for  which,  and  the  normal  low- 
water  discharge  (9, 200  cubic  feet  per  second ) ,  the  channel  width  will  be  717  feet.  It  is 
proposed  to  contract  the  channel  for  a  distance  of  4,800  feet  to  this^  width  by  spurs 
from  the  rieht  bank,  and  thus  raise  the  normal  surface  from  elevation  565.4  at  the 
foot  of  the  oar  to  elevation  567.25  above  it 

The  cost  of  this  work,  which  is  shown  on  plate  No.  11  herewith,  is  eetiniated  as 
follows: 

10,000  cubic  yards  gravel  excavation,  at  25  cents $2,500 

10,000  coble  yards  riprap  dams,  at$l 10,000 

BNQ  1902 113  12,600 
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At  Gunters  Bar  it  is  probable  that  some  excavation  will  be  required  to  prodnoe  a 
channel  of  standard  dimensions.    This  is  estimated  as  follows: 

6,000  cubic  yards  gravel  and  rock  excavation,  at  40  cents $2, 400 

At  the  upper  bar  the  conditions  are  quite  similar  to  those  found  at  the  lower  bar, 
and  the  same  remedy  is  proposed,  namely,  a  contraction  to  a  width  of  717  feet  by 
means  of  spurs  from  the  island  shore,  designed  to  give  a  mean  depth  of  4.5  feet  ana 
a  slope  of  2  feet  per  mile  at  normal  low  water.  The  length  of  the  contracted  channel 
will  \ye  about  one- half  mile,  and  the  normal  water  surface  will  be  raised  from  eleva- 
tion 568  below  the  bar  to  elevation  569  above  it 

The  works  to  accomplish  this  are  clearly  shown  on  the  accompanying  drawing  (pi. 
No.  11),  and  are  estimated  to  cost,  uicluding  a  dam  across  the  left  chute  to  connne 
the  normal  flow  to  right  chute,  as  follows: 

15,000  cubic  yards  gravel  excavation,  at  25  cents $3,750 

9,000  cubic  yards  riprap  dams,  at$l ^ 9,000 

12,750 

As  was  the  case  at  the  lower  bar,  a  comparatively  small  amount  of  dredging,  in 
connection  with  the  closing  of  the  left  chute,  will  result  in  a  4-foot  channel  at  this 
locality. 

No.  £4.  Romans  Bar  (91.8 miles  bdow  Chattanooga), — ^This  bar  is  situated  Jnat  below 
Romans  Landing  and  tne  mouth  of  South  Sauty  Creek,  to  which  it  is  probably  due. 
It  is  composed  of  gravel  and  bowlders,  and  now  affords  a  depth  of  2.5  feet  at  extreme 
low  water,  when  the  length  between  3-foot  contours  is  500  leet,  the  fall  0.1  foot,  and 
the  rate  of  fall  1.1  feet  per  mile.  At  normal  low  water  the  available  depth  will  be 
about  3.3  feet,  the  length  between  5-foot  contours  1,500  feet,  the  fall  0.3  foo^  and 
the  rate  of  fall  1.05  feet  per  mile. 

Higlorical. — Mr.  Williamson  reported  an  available  depth  of  18  inches  in  1875. 
Aside  from  this  no  mention  has  been  made  of  this  obstruction  in  any  of  ^e  early 
reports,  and  no  work  has  ever  been  done  here. 

Proposed  impTovemerit. — The  necessity  for  at  least  maintaining  the  preeent  nonna] 
level  above  this  bar,  on  account  of  the  proximitv  of  Mink  Creek  Shoals  above,  makes 
it  necessary  to  counteract  the  effect  of  any  dredging  done  here  by  suitable  contrac- 
tion works.  It  is  consequently  i)roposed  to  dredge  a  channel  of  standard  dimensions 
through  the  bar  and  to  contractt  the  channel  by  spurs  from  the  left  bank  bo  as  to 
produce  a  slo])e  of  1  foot  per  mile  and  a  mean  depth  of  4.5  feet  for  the  normal  flow 
of  9,200  cubic  feet  per  second.    The  width  of  channel  will  be  1,012  feet 

The  location  and  extent  of  the  necessary  works  are  shown  on  the  accompanying 
drawings,  and  the  cost  is  estimated  as  follows: 

10,000  cubic  yards  gravel  and  loose  rock,  at  30  cents $3,000 

7,000  cubic  yards  nprap  dams,  at$l 7,000 

10,000 

No.  96.  Mink  Creek  or  Stoaffords  Bar  (88.8  miles  below  C?uUianooga)  • 

No.  S6.  Cross  Bar  (87.6  miles  below  ChaUanooaa) . 

These  h&rs  form  practically  one  continuous  obstacle  at  low  stages.  At  extreme  low 
water  the  available  depth  at  Mink  Creek  Bar,  in  a  very  narrow  channel,  is  2.6  feet; 
the  length  l)etween  3-foot  coutours,  200  feet-.  The  corresponding  fall  is  yery  alight 
At  normal  low  water  the  available  depth  will  be  about  3.3  feet,  the  length  oetween 
5-foot  contours  4,400  feet,  the  total  fall  0.8  foot,  and  the  mean  rate  of  fall  1.05  feet  per 
mile. 

The  bottom  at  both  bars  is  composed  of  projecting  rock  reefs,  bowlders,  and  gravel. 
The  steaml)oat  channel  follows  the  center  of  the  river,  except  near  the  mouth  of 
Mink  Creek,  where  for  a  short  distance  it  approaches  close  to  the  right  bank. 

Historical. — The  report  of  1868  (Exhibit  No.  3),  states  that  there  are  no  rock  ree&  in 
this  vicinity,  and  suggests  an  improvement  to  secure  a  depth  of  3  feet  at  low  water  by 
means  of  a  wine  dam  1,800  feet  lonff,  estimated  to  cost  $4,800. 

In  1875  Mr.  Williamson  made  a  detailed  survey  of  this  locality.  From  his  maps 
and  records  it  is  seen  that  the  available  depth  in  the  steamboat  channel  was  25  inches, 
and  that  the  surface  velod^  in  the  channel  for  a  stage  of  4.5  feet  above  low  water 
was  2.1  miles  per  hour.  The  plan  of  improvement  shown  contemplates  the  exca- 
vation of  a  channel  near  the  right  bank  150  feet  wide  and  3  feet  deep  at  low  water. 
No  estimate  of  quantities  or  cost  is  given. 

Proposed  improvement. — ^The  natural  slope  over  the  l?ar  at  low  stages  appears  to  be 
about  1  foot  per  mile,  and  the  maps  indicate  the  detjiirability  of  m%"*^^"""g  this  con* 
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dition.  It  is  consequently  proposed  to  provide  a  channel  of  standard  dimensions  at 
normal  low  water  by  dredging  and  to  contract  the  waterway  so  as  to  maintain  the 
desired  depth  under  a  surface  slope  of  1  foot  per  mile  from  the  foot  of  Mink  Creek  to 
the  head  of  Cross  Bar.  The  maps  indicate  that  a  mean  depth  of  4  feet  will  result, 
for  which,  and  the  probable  normal  flow  (9,200  cubic  feet  per  second),  the  channel 
widtii  obtained  from  Table  No.  14  is  1,223  feet.  It  is  anticipated  that  a  normal  level 
of  elevation  572.7  will  result  at  the  head  of  Cross  Bar. 

The  works  to  accomplish  those  results  consist  of  short  spurs  from  the  right  bank 
at  Mink  Creek  Bar  and  from  the  left  bank  at  Cross  Bar,  with  a  few  sills  between 
the  two  sets  of  spurs,  as  shown  on  plate  No.  12,  herewith.  The  cost  of  this  improve- 
ment, utilizing  part  of  the  excavated  materials  for  building  spurs,  is  estimated  as 
follows: 

45,000  cubic  yards  gravel  and  loose  rock  excavation,  at  25  cents $11, 250 

30,000  cubic  yards  riprap  in  dams,  at  75  cents 22, 500 

33,750 

A  comparatively  small  amount  of  dredging  will  enable  the  realization  of  a  depth 
of  at  least  4  feet  over  this  reach  at  normal  low  water  without  the  necessity  for  the 
construction  of  the  spurs  and  dams  shown.  When,  however,  the  full  deptli  of  5  feet 
is  necessary,  contraction  will  be  required  in  order  to  obviate  the  probability  of  a 
serious  reduction  in  the  surface  elevation. 

No,  £7.  North  Sauty  Bar  (85.9  miles  below  Chattanooga). — This  bar  takes  its  name 
from  North  Sauty  Creek,  which  empties  into  the  river  about  midway  of  the  obstruc- 
tion. The  available  depth  at  extreme  low  water  is  3.2  feet.  At  normal  low  water 
the  channel  will  afford  not  less  than  4  feet.  The  length  between  5-foot  contours  is 
4,400  feet,  the  fall  4.52  feet,  and  the  mean  rate  of  fall  0.65  foot  per  mile. 

The  bar  is  a  compound  of  gravel  and  the  depth  of  water  on  it  is  practically 
uniform. 

Historical. — The  depth  being  more  than  3  feet  at  low  water,  the  bar  has  never 
been  recognized  as  a  low-water  obstruction. 

Proposed  improvement. — The  profile  shows  that  except  for  a  short  distance  at  the 
lower  end  of  the  bar  the  channel  depth  will  be  fully  5  feet  for  the  normal  level  fixed 
by  the  proposed  works  at  Cross  Bar.  Consequently  it  will  only  be  necessary  to  do  a 
small  amount  of  dredging  here  in  order  to  provide  the  desired  width  and  depth. 
This  is  estimated  to  cost  as  follows: 

8,000  cubic  yards  gravel  excavation,  at  25  cents $2, 000 

The  natural  conditions  found  here  correspond  to  a  surface  slope  of  0.75  foot  per 
mile  at  normal  low  water,  and  it  is  assumed  that  an  elevation  of  at  least  573.5  will 
be  available  at  tJie  head  of  the  bar  after  the  execution  of  the  works  at  and  below 
this  bar. 

No.  £8.  Larkins  Towhead  {84.1  miles  hehw  Chattanooga). — The  obstruction  here 
consists  of  a  gravel  bar  to  the  right  of  and  above  the  foot  of  Larkins  Towhead.  The 
available  depth  at  extreme  low  water  is  2  feet;  the  length  over  which  the  depth  is  3 
feet  or  less  is  1,400  feet;  the  fidl  is  0.9  foot,  the  mean  rate  of  fall  3.5  feet  and  the 
maximum  rate  7.5  feet  per  mile.  At  normal  low  water  the  depth  available  will  be 
about  2.7  feel^  the  lengtn  between  5-foot  contours  5,200  feet,  tne  total  fall  1.5  feet, 
and  tJie  rate  of  fall  1.5  feet  per  mile.  The  towhead  is  close  to  the  left  bank,  to  which 
it  is  connected  at  low  water.  A  second  bar  or  towhead  makes  its  apoearance  in  the 
middle  of  the  waterway  at  low  stages.  This  latter  bar  appears  to  be  the  cause  of  the 
unusual  fall  found  there. 

HistoriodL — ^The  examination  of  1867  found  a  low- water  depth  of  2  feet  for  a  length 
of  1,200  feet  oh  this  bar.  The  improvement  then  proposed  consisted  of  a  trainmg 
wall  1,200  feet  long,  starting  from  the  left  bank  about  the  head  of  the  towhead, 
estimated  to  cost  $3,199.50. 

The  survey  of  this  locality  in  1875  by  Mr.  Williamson  was  made  with  care  and  in 
considerable  detail.  The  available  depth  at  low  water  is  given  at  22  inches.  The 
steamboat  channel  is  shown  to  follow  a  circuitous  course,  in  order  to  avoid  reefs  and 
shallow  water.  The  surface  velocity  at  a  stage  of  4.5  feet  above  low  water  was  found 
to  be  2.75  miles  per  hour.  The  plan  of  improvement  proposed  by  Mr.  Williamson, 
as  shown  by  his  map,  consists  in  excavating  a  channel  150  feet  wide  and  3  feet  deep 
at  low  water  and  in  the  construction  of  training  works  from  each  bank  designed  to 
confine  the  low-water  flow  to  a  width  of  500  feet.  The  excavated  channel  follows 
the  center  line  of  the  works.  The  length  of  the  contracted  waterway  is  about  1,200 
feet  and  Uie  dams  are  both  above  the  head  of  the  towhead.  The  location  and  extent 
of  these  dams  are  shown  on  plate  12  by  dotted  lines.  The  estimated  quantities  and 
cost  of  this  work  are  not  given. 
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Proposed  improvement, — ^The  natural  condition  of  the  reach  above  Larkins  Towhead 
makes  it  essential  to  at  least  maintain  the  present  normal  level.  With  this  and  the 
improvement  of  the  bar  itself  in  view,  the  best  plan  appears  to  dredge  through  the 
bar  and  to  contract  the  waterway  so  as  to  produce  a  uniform  slope  of  2  feet  per  mile 
for  the  full  length  of  the  bar,  creating  a  normal  elevation  above  the  works  of  575.5. 
The  width  of  the  contracted  channel  will  vary  with  the  attainable  mean  depth, 
being  855  feet  when  the  depth  is  4  feet  and  1,065  feet  when  the  depth  is  3.5  feet 
The  plans  and  estimates  are  based  on  a  mean  between  the  two  widtiis  and  depths 
given,  or  960  and  3.75  feet.  The  necessary  works,  consisting  of  excavation  and  of 
spurs  from  the  left  bank,  are  shown  on  the  accompanying  drawings.  The  cost, 
utilizing  as  mach  of  the  excavated  materials  as  possible,  is  estimated  as  follows: 

25,000  cubic  yards  gravel  excavation,  at  25  cents $6, 250 

15,000  cubic  yards  riprap  dams,  at  75  cents 11,250 

18,500 

No.  S9,  OddwelU  Bar  {8S  miles  below  Chattanooga). — ^This  bar  affords  fall  3  feet  at 
extreme  low  water.  At  normal  low  water  the  available  depth  will  be  4  feet,  the 
length  between  5-foot  contours  3,800  feet,  the  fall  0.6  foot,  and  the  mean  rate  of  fall 
0.5  foot  per  mile.  The  bar  is  composed  of  gravel  and  the  depth  is  quite  uniform 
over  its  entire  length. 

Proposed  improvement. — For  the  normal  surface  elevation  575.5,  which  will  proba- 
bly result  from  the  works  at  Larkins  Towhead,  it  is  found  by  calculation  that  the 
mean  slope  for  3  miles  above  the  towhead  will  be  about  0.5  foot  per  mile  and  that  a 
channel  of  standard  dimension  can  be  excavated  through  Calawells  Bar  without 
producing  a  material  derangement  of  this  slope.  The  cost  of  this  excavation,  which 
IS  indicated  on  the  profile  herewith  (pi.  No.  12),  is  estimated  as  follows: 

15,000  cubic  yards  gravel  excavation,  at  25  cents $3,750 

No.  SO.  ChisenhaUs  Bar  {78  miles  below  Chattanooga). — ^This  bar  is  situated  in  a 
wide  straight  reach  of  the  river  at  and  below  the  Upper  Section  Ferry.  It  is  com- 
posed principally  of  gravel,  deposited  between  projectmg  reefs.  The  avails ble  depth 
at  extreme  low  water  is  2.7  feet.  The  length  over  which  the  depth  is  less  than  3  feet 
is  2,600  feet,  the  fall  is  0.8  foot,  and  the  mean  rate  of  fall,  over  the  bar,  1.6  feet  per 
mile.  At  normal  low  water  the  channel  depth  will  not  be  less  than  3.3  feet,  the 
length  between  5-foot  contours  8,000  feet,  ihe  total  fall  1.6  feet,  and  the  mean  rate 
of  mil  1.05  feet  per  mile.  A  maximum  rate  of  fall  of  2.6  feet  per  mile  was  observed 
by  the  survey  party. 

Historical. — In  his  journal  Mr.  Williamson  says  that  this  bar  is  made  up  of  narrow 
ledees,  over  which  the  depth  at  low  water  is  never  less  than  2.9  feet,  this  being 
witnin  one-tenth  foot  of  tne  limit  of  the  improvement  then  proposed.  A  detailed 
survey  of  the  locality  was  not  made. 

Proposed  improvement. — ^This  locality  is  in  the  same  category  as  a  number  of  others 
already  descrioed,  in  that  by  a  comparatively  small  amount  of  work  it  can  be  made 
to  provide  a  channel  depth  of  4  feet  at  normal  low  water,  and  its  final  improvement 
to  a  depth  of  5  feet  can'  be  delayed  until  most  of  the  other  obstnictions  have  been 
removed. 

In  order  to  secure  a  depth  of  at  least  5  feet  and  a  suitable  section  at  normal  low 
water  it  will  be  necessary  to  resort  to  extensive  dredging  operations  and  to  so  con- 
tract the  waterway  as  to  equalize  and  at  least  maintain  the  present  normal  low-water 
slope  and  surface  elevations.  The  map  and  profile  (pi.  No.  13)  indicate  that  a  slope 
of  1  foot  per  mile  and  a  mean  depth  of  4  feet  are  attainable  with  comparative  economy. 
The  normal  fiow  for  this  locality  is  9,100  cubic  feet  per  second.  The  mean  channel 
width,  corresponding  to  these  quantiti^,  is  1,220  feet.  The  water-surface  elevation 
below  the  bar  is  assumed  at  567.2  and  the  resulting  elevation  above  at  568.7.  It  is 
proposed  to  outline  a  channel  of  the  width  stated  and  about  1.5  miles  long  by  means 
of  spurs  from  the  right  bank.  The  cost  of  these  spurs  and  the  necessary  dredging  are 
estimated  as  follows: 

40,000  cubic  yards  gravel  excavation,  at  25  cents flO,000 

15,000  cubic  yards  riprap  dams,  at  75  cents 11,250 

21,250 

No.  SI,  Jones  Bar  (76. f  miles  below  Chattanooga). — ^This  obstmction  takes  its  name 
from  Jones  Creek,  wnich  empties  into  the  river  from  the  left  side,  near  the  foot  of 
the  bar.  The  low- water  depth  is  fully  3  feet,  and  the  fall  uniform.  At  normal  low 
water  the  depth  will  be  4  feet^  the  length  between  5-foot  contours  4^000  feet,  the 
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£all  0.6  foot,  and  the  rate  of  fall  0.8  foot  per  mile.  The  bar  is  compoeed  of  gravel, 
held  in  place  by  occasional  rock  reefs.  In  1875  Mr.  Williamson  found  the  available 
low-water  depth  to  be  2.8  feet,  although  he  was  informed  by  pilots  that  but  2  feet 
existed. 

Proposed  improvement. — ^The  survey  seems  to  indicate  clearly  that  this  bar  provides, 
or  can  easily  be  made  to  provide,  full  4  feet  at  normal  low  water.  This  being  the 
case,  the  final  improvement  to  standard  normal  dimensions  need  not  be  undertaken 
until  a  depth  of  5  feet  is  generally  available.  A  study  of  the  reach  indicates  that  the 
dredging  necessary  to  secure  a  5-foot  depth  can  be  safely  effected  without  resorting 
to  special  contraction  works  to  maintain  the  surface  levels.  The  resulting  slope  will 
be  about  0.75  foot  per  mile,  and  should  there  be  any  question  about  the  effect  of  the 
dredging  on  the  upper  level,  by  a  judicious  deposition  of  the  dredged  materials  all 
possibihty  of  injury  can  be  avoided. 

The  cost  of  the  necessary  dredging  is  estimated  as  follows: 

15,000  cubic  yards  gravel  excavation,  at  25  cents $3,750 

No.  S2.  Belief orde  Shoals;  lower  bar  (7 £.8  miles  below  Chattanooga)  ^  upper. bar  {71.8 
miles  below  Chattanooga). — These  shoals  are  situated  in  the  main  channel  of  the  river 
below  Bellefonte  Island.  Numerous  projecting  rock  reefs  and  detached  bowlders 
obstruct  the  channel  and  make  it  necessary  for  steamboats  to  follow  a  circuitous 
course  in  order  to  take  advantage  of  even  the  present  scant  depth  at  low  stages.  At 
extreme  low  water  but  2  feet  is  available  in  the  channel,  and  the  total  length  over 
which  the  depth  is  less  than  3  feet  on  both  bars  is  5,500  feet.  The  total  fall  is  1.45  feet 
and  the  mean  rate  of  fall  about  1.4  feet  per  mile.  At  normal  low  water  the  available 
depth  will  be  about  2.8  feet,  and  the  upper  and  lower  bars  form  one,  with  a  total 
length,  between  5-foot  contours,  of  9,800  feet;  the  total  fall  is  2  feet  and  the  mean 
rate  of  fall  1.05  feet  per  mile.  A  maximum  rate  of  2  feet  per  mile  was  observed  by 
the  survey  party. 

Historical. — The  examination  of  1867  makes  no  mention  of  this  obstruction. 

Mr.  Williamson's  journal  gives  the  available  low-water  depth,  reported  by  pilots, 
as  15  inches.  His  survey,  wnich  was  made  with  care  and  in  great  detail,  shows  the 
least  channel  depth  to  be  2  feet.  The  mean  surface  velocity  for  a  4.25-foot  stage  was 
found  to  be  2.1  miles  per  hour.  Mr.  Williamson's  map  of  the  locality  shows  that  he 
contemplated  an  improvement  by  excavating  a  channel  through  the  bar  150  feet 
wide  and  3  feet  deep  at  low  water. 

Proposed  improvement. — It  is  now  proposed  to  provide  a  channel  following  approx- 
imately the  line  of  deepest  water  near  the  center  of  the  waterway.  This  channel 
will  be  5  feet  deep  and  not  less  than  100  feet  wide  at  normal  low  water.  In  order  to 
counteract  the  enect  of  this  excavation,  and  also  to  raise  the  normal  level  at  the 
head  of  the  bar,  the  channel  will  be  contracted  so  as  to  produce  a  mean  depth  of  4 
feet  and  a  uniform  slope  of  2  feet  per  mile  over  the  bar.  The  width  corresponding 
to  these  quantities  and  a  normal  flow  of  9,000  cubic  feet  per  second  is  846  feet.  The 
works  to  accomplish  this  consist  of  a  dam  at  the  head  of  Bellefonte  Island  to  close 
the  right  chute,  of  a  longitudinal  dam  for  the  foot  of  the  island  nearly  one-half  mile 
long,  and  of  spurs  from  the  right  bank  from  Bellefonte  Landing  nearly  down  to 
Subletts  Ferry.  The  cost  of  these  works,  which  are  illustrated  on  plate  No.  13,  mak- 
ing allowance  for  using  the  excavated  materials  in  the  dams,  is  estimated  as  follows: 

30,000  cubic  yards  rock  and  gravel  excavation,  at  75  cents $22, 500 

20,000  cubic  yards  riprap  dams,  at  75  cents 15,000 

37,500 

No.  SS.  Coffee  Bend  Bar  (65.4  miles  below  Chattanooga). — This  bar  is  in  Coffee 
Bend,  about  1.5  miles  below  Crow  Creek  Island.  It  is  composed  of  rock  reefs,  hold- 
ing gravel  deposits.  The  available  depth  at  low  water  is  3.3  feet.  At  normal  low 
water  the  depth  will  be  about  4.1  feet;  the  length  over  which  the  depth  is  less  than 
5  feet,  2,500  feet;  the  fall  0.2  foot,  and  the  rate  of  fall  0.4  foot  per  mile. 

Proposed  improvement. — ^The  excavation  necessary  to  provide  the  proposed  normal 
low- water  channel  dimensions  can  be  safely  done  without  fear  of  affecting  the  normal 
levels  or  necessity  for  contraction  works.  The  estimated  cost  of  this  improvement, 
for  which  no  drawings  have  been  made,  is  as  follows: 

10,000  cubic  yards  rock  and  gravel  excavation,  at  50  cents $5,000 

No.  S4.  Crow  Creek  Shoals;  lower  bar  {6S.S  miles  below  Chattanooga)^  upper  bar  (61.9 
mUes  below  Chattanooga). — ^These  obstructions  are  in  the  right  chute  at  Crow  Creek 
Island,  and  extend  downstream  a  short  distance  below  the  foot  of  the  island.  At 
extreme  low  water  a  depth  of  2.5  feet  is  available  at  the  foot  and  1.8  feet  at  the 
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head  of  the  island.  The  total  length  over  which  the  depth  is  less  than  3  feet  is 
2,400  feet.  At  normal  low  water  the  available  depth  at  the  head  of  the  island  will 
probably  be  about  3.3  feet,  and  for  a  length  of  11,000  feet,  including  the  whole 
chute  and  extending  downstream  fullv  one-half  mile,  the  depth  will  be  less  than 
5  feet.  The  total  fall  over  these  shoals  is  2.2  feet,  and  the  mean  rate  of  fall  1.05 
feet  per  mile.    The  bottom  is  generally  gravel,  with  scattered  reefs  and  bowlders. 

Historical. — Mr.  Williamson  made  a  careful  survey  of  these  shoals  in  1875,  and  his 
maps  show  a  depth  of  20  inches  at  extreme  low  water.  The  improvement  proposed 
by  nim,  and  shown  on  his  map,  consisted  of  an  excavated  channel  150  feet  wide  and 
3  feet  deep  at  low  water,  and  of  a  dam  from  the  left  shore  closing  the  left  chute  and 
confining  the  low- water  flow  to  the  right  chute.  No  estimate  of  cost  or  quantities  is 
given.  His  observations  gave  a  mean  surface  velocity  of  the  current  of  2.25  miles 
per  hour,  with  a  maximum  of  3  miles  per  hour  for  a  short  distance. 

Proposed  improvfinent. — In  view  of  the  unifonA  shoalness  and  bottom  slope  in  the 
right  chute,  it  will  be  desirable  to  obtain  the  desired  channel  depth  and  dimensions 
by  raising  the  water  surfai^e  rather  than  by  excavation,  both  on  account  of  the  cost 
and  on  account  of  the  effect  on  the  pool  level  above  the  island. 

The  general  slope  of  the  bottom  is  2  feet  per  mile,  and  an  examination  of  the  maps 
shows  that,  if  this  slope  is  adopted,  beginnmg  about  2,300  feet  below  the  foot  of  the 
island,  with  a  normal  surface  elevation  of  584.9,  the  chute  is  naturally  adapted  to 
the  proposed  condition  and  will  afford  a  proper  mean  depth  (5  feet)  and  width 
(594  feet)  for  the  normal  flow  (9,000  cubic  feet  per  second  J.  The  water-surface  level 
throughout  the  chute  will  be  raised  from  1.5  to  3  feet,  and  at  the  head  of  the  island 
the  resulting  elevation  at  normal  low  water  will  be  588.9. 

The  works  proposed  to  carry  out  the  plan  above  outlined  consist  of  a  dam  connect- 
ing the  head  of  the  island  with  the  left  shore,  designed  to  confine  the  normal  flow 
to  the  right  chute;  of  some  exc;av«tion  and  possibly  some  contraction  works  in  the 
chute  itself,  and  of  a  longitudinal  dam  from  the  foot  of  the  island,  2,100.  feet  long. 
These  works  are  shown  on  plate  No.  13  herewith,  and  are  estimated  to  cost  as  follows: 

15,000  cubic  yards  gravel  exciivation,  at  25  cents $3, 750 

15,000  cubic  yards  riprap  dams,  at  75  centa 11, 250 

15.000 

No.  S5.  Widows  Bar;  lower  bar  (^66. S  miles  below  Chattanooga),  upper  bar  (SS.l  miles 
below  Chattanooga). — At  this  locality  the  river  has  a  width  of  nearly  1,500  teet,  idl  of 
which  for  a  distance  of  1.5  miles  is  more  or  less  obstructed  by  rock  reefs,  bowlders, 
and  gravel  bars.  The  steamboat  channel  follows  the  right  bank.  -  The  available  low- 
water  depth  at  the  lower  bar  is  2  feet;  the  length  between  3-foot  contours,  900  feet, 
and  the  fall,  0.1  foot.  At  the  upper  bar  the  low- water  depth  is  1.5  feet;  the  length 
between  3-foot  contours,  3,600  feet;  the  fall,  1  foot,  and  the  mean  rate  of  fall,  1.43 
feet  per  mile.  At  normal  low  water  these  bars  become  one;  the  available  depth  will 
probably  be  but  little  more  than  2.3  feet;  the  length  between  5-foot  contours,  7,900 
feet;  the  total  fall,  1.3  feet,  and  the  mean  rate  of  fall,  0.87  foot  per  mile.  The  maxi- 
mum observed  rate  of  fall  was  4.5  feet  per  mile. 

Historical. — In  his  report  of  February,  1868  (Exhibit  No.  3),  Mr.  Gaw  says  this 
obstruction  is  caused  by  projecting  rock  reefs,  which  extend  across  the  river,  on 
which  the  depth  at  low  water  ranges  from  14  to  24  inches.  The  space  between  the 
reefs  is  filled  with  gravel  and  embedded  bowlders.  The  improvement  suggested  con- 
sists of  excavating  a  channel  through  the  reefs  and  the  construction  of  a  w^ng  dam 
from  the  left  bank  800  feet  long  across  the  head  of  the  bar  and  extended  down- 
stream parallel  to  the  right  bank  for  a  distance  of  1,000  feet.  The  cost  of  this  work 
was  estimated  at  $5,248. 

The  maps  and  journal  of  the  survey  made  in  1875  by  Mr.  Williamson  (Exhibit 
No.  5)  show  an  available  low- water  depth  of  less  than  1.5  feet.  The  plan  of  improve- 
ment outlined  on  his  map  consists  of  a  dam  from  the  left  bank  at  the  head  of  the 
bar,  gradually  contracting  the  low- water  channel  to  a  width  of  550  feet,  and  then 
outlining  it  for  about  500  feet  parallel  to  the  right  bank.  A  channel  along  the  right 
bank  150  feet  wide  and  3  feet  deep  was  to  be  cleared  of  all  obstructions  by  excava- 
tion.    The  estimated  cost  and  quantities  are  not  given. 

In  the  fall  of  1896  the  reefs  forming  the  head  of  the  bar  were  drilled  and  blasted 
(see  Exhibit  No.  10b),  but  the  work  of  removing  the  broken  materials  was  not 
entirely  completed  until  late  in  1900,  when  the  party  under  Captain  Thompson 
clearea  the  channel  of  loose  rock  and  reported  (Exhibit  No.  12)  a  depth  of  at  least 
1.9  feet  in  a  channel  100  feet  or  more  in  width. 

Proposed  improvemenL — The  general  slope  of  the  bottom  is  shown  by  the  profile 
to  be  about  3  feet  per  mile.    Beginning  the  regulated  channel  3,500  feet  1[>elow 
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Widow  Creek,  with  this  slope  at  an  assumed  low-water  level  of  elevation  688.5;  the 
mean  depth  in  a  channel  along  the  right  bank  will  be  about  4.5  feet,  and  the  mean 
width  for  this  depth,  the  slope  adopted  and  a  discharge  of  8,900  cubic  feet  per  second, 
will  be  569  feet.  The  length  of  channel  will  be  8,000  feet,  and  the  normal  elevation 
at  the  head  of  the  bar  593.  If  it  were  possible  to  determine  in  advance  the  proper 
normal  width  for  the  channel  it  is  probable  that  the  most  satisfactory  improvement 
would  result  from  the  use  of  a  longitudinal  dam,  parallel  to  the  right  bank  and  con- 
nected with  the  left  shore  by  frequent  cross  dams.  In  view,  however,  of  the  uncer- 
tainty of  tills  determination  and  of  the  desirability  of  bein^  able  to  modify  the  width 
of  channel  to  correspond  with  the  attainable  mean  depth,  it  is  proposed  to  base  the 
plans  and  estimates  now  submitted  on  the  use  of  spurs  from  the  left  bank,  supple- 
mented by  sills  and  excavation  where  necessary  to  bring  about  desired  conditions  of 
slope  and  depth.  The  location  and  extent  of  these  works  are  shown  on  plate  No.  14 
herewith.    The  cost  is  estimated  an  follows: 

20,000  cubic  yards  rock  and  eravel  excavation,  at  75  cents $15, 000 

30,000  cabic  yards  riprap  in  aams,  at  75  cents 22, 500 

37,500 

The  probable  maximum  velocity  in  the  channel  at  normal  low  water  resulting 
from  these  works  will  be  4.79  feet  per  second,  and  during  hi^h  stages  it  may  increase 
to  7  or  8  feet  per  second.  It  is  not  thought  that  the  banks  will  be  eroded  even  under 
the  later  conditions,  nor  will  upstream  navigation  be  impeded,  because  the  channel 
width  is  sufficient  to  allow  boat^  to  avoid  the  line  of  swiftest  water. 

No.  S6.  Hembrees  Bar  (S!B,6  miles  below  Chattanooga). — ^This  bar  obstructs  the  chan- 
nel about  three-fourths  of  a  mile  below  Bridgeport  Island.  It  is  composed  of  rtfck 
reefs  and  gravel.  The  available  depth  at  extreme  low  water  is  1.8  feet,  the  length 
between  3-foot  contours  is  1,000  feet,  the  fall  is  0.3  foot,  and  the  mean  rate  of  fall  1.5 
feet  per  mile.  At  normal  low  water  the  available  depth  will  be  about  2.5  feet,  the 
length  between  5-foot  contours  5,200  feet,  the  total  fall  1  foot,  and  the  mean  rate  of 
fall  1  foot  per  mile.  The  works  already  described  at  Widows  Bar  are  expected  to 
raise  the  normal  level  at  this  locality  to  at  least  elevation  593,  making  it  possible 
to  provide  a  normal  channel  of  standard  dimension  by  dredging  through  tne  bar. 
The  cost  of  this  dredging  through  is  estimated  as  follows: 

8,000  cubic  yards  gravel  excavation,  at  25  cents $2, 000 

No.  S7.  Bridgeport  Island  Shoals;  Island  Bar  {61.1  miles  below  Chattanooga),  Bridge 
Bar  {4S.6  miles  below  Chattanooga),  Ujmer  Bar  {47.4  mUes  below  Chattanooga). — 
Bridgeport  or  Long  Island  has  a  length  of  nearly  5  miles,  and  divides  the  river  bed 
into  two  unequal  channeln.  The  right  has  a  width  of  about  1,200  feet,  while  the 
left  is  only  about  400  feet  wide.  The  left  chute  has  always  been  recognized  as  the 
steamboat  channel.  The  right,  in  addition  to  many  natural  obstructions,  is  closed  to 
steamboat  navigation  by  the  bridge  of  the  Nashville,  Chattanooga  and  St.  Louis 
Railway.  The  left  chute  is  seriously  obstructed  at  low  water  by  the  three  bars 
above  enumerated.  At  Island  Bar  the  depth  at  extreme  low  water  is  not  more 
than  1  foot.  For  a  distance  of  3,100  feet  the  depth  is  less  than  3  feet,  the  fall  is  1.65 
feet,  and  the  mean  rate  of  fall  2.8  feet  per  mile.  At  normal  low  water  the  depth 
will  probably  not  be  more  than  1.5  feet,  the  length  between  5-foot  contours  4,700 
feet,  the  total  fall  1.75  feet,  and  the  mean  rate  of  rail  2  feet  per  mile.  The  maximum 
observed  fall  is  18.5  feet  per  mile.  This  is  probably  the  most  serious  obstruction  on 
the  Middle  Tennessee. 

The  Bridge  Bar  is  located  at  the  Nashville,  Chattanooga  and  St.  Louis  Railway 
bridge,  and  complicates  the  passage  through  the  draw.  The  available  low-water 
depth  is  1.5  feet,  the  length  between  3-foot  contours  5,000  feet,  and  the  total  fall  1.3 
feet  At  normal  low  water  the  depth  will  be  but  little  more  than  2  feet,  the  length 
between  6-foot  contours  8,700  feet,  the  fall  1.8  feet,  and  the  mean  rate  of  fall  1.1  ^t 
per  mile.  The  maximum  rate  of  fall  observed  here  by  the  survey  party  was  3.5  feet 
per  mile. 

The  Upper  Bar  occupies  the  extreme  upper  end  of  the  left  chute.  The  available 
depth  at  extreme  low  water  is  1.6  feet,  tne  length  between  3-foot  contours  2,000 
feet,  the  fell  0.3  foot,  and  the  mean  rate  of  fall  0.8  foot  per  mile.  At  normal  low 
water  this  bar  practically  joins  the  Bridge  Bar.  The  available  depth  will  be  less 
than  2.5  feet,  the  length  between  5-foot  contours  5,000  feet,  the  fall  0.7  foot,  and 
the  mean  rate  of  fall  0.75  foot  per  mile. 

The  total  fall  between  the  head  and  the  foot  of  the  island  is  4.5  feet,  making  the 
mean  rate  of  fall  0.9  foot  per  mile.  The  bottom  is  composed  of  rock,  bowlders, 
giavely  and  day. 
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Historical. — In  his  report  (Exhibit  No.  3)  Mr.  Gaw  pays  that  there  are  three  reefa  of 
flint  rock  in  the  steamooat  channel,  two  above  and  one  below  the  railroad  bridge, 
on  which  the  available  depth  at  low  water  is  less  than  18  inches.  He  su^geets  an 
improvement  bv  diverting  about  two-thirds  of  the  low-water  flow  to  the  1^  chute. 
A  wing  dam  600  feet  long  is  proposed  at  the  head  of  the  island  in  connection  with 
an  excavation  through  eSch.  of  the  three  reefe  mentioned.  The  estimi^ed  cost  of 
this  improvement,  which  was  designed  to  give  full  3  feet  in  the  channel  at  low 
water,  was  $2,508. 

In  1875  Mr.  Williamson  made  a  very  complete  survey  of  this  locality.  He  states 
in  his  journal  (Exhibit  No.  5)  that  he  judged  the  left  chute  to  be  most  capable  of 
improvement;  that  the  bars  consist  of  gravel  and  ledges  of  solid  rock,  and  that  the 
channel  is  very  tortuous  and  hard  to  follow,  and  does  not  afford  over  17  or  18  inches 
at  extreme  low  water.  From  Mr.  Williamson's  maps  it  is  seen  that  he  proposed  to 
connect  the  head  of  the  island  with  the  right  bank,  and  thus  increase  the  flow  in  the 
left  chute,  and  in  addition  to  excavate  the  channel  to  a  width  of  150  feet  and  depth 
of  3  feet  wherever  necessary.    The  estimated  cost  and  quantities  are  not  siven. 

In  1891  Capt.  George  W.  Goethals,  Ck)rps  of  Engineers,  caused  a  detailed  survey 
to  be  made  of  the  left  chute  by  Air.  D.  L.  Sublett,  assistant  engineer.  Based  on  Mr. 
Sublett's  maps  and  report  (Exhibit  No.  9d)j  Captain  Groethals  submitted  a  project 
(Exhibit  No.  9c)  August  5,  1892,  for  an  improvement  consisting  of  excavation 
through  the  three  bars  and  the  construction  of  a  dam  at  the  head  of  the  island  acrosB 
the  right  chute.  The  aim  of  this  work  was  to  give  a  low- water  depth  of  3  feet  in  a 
channel  150  feet  wide.  The  estimated  cost  of  the  improvement  was  $34,100.  Pro- 
posals were  invited  for  executing  this  work,  but  as  tne  bids  were  in  excess  of  the 
estimate  it  was  decided  to  use  the  U.  S.  dredge  Harwood  and  to  undertime  the  work 
by  hired  labor. 

During  the  fall  and  winter  of  1892  244  cubic  yards  of  rock,  1,544  cubic  yards  of 
gravel,  and  896  cubic  yards  of  clay  were  removed  bj;  the  dredge.  In  June,  1893, 
work  was  resumed,  and  during  that  season  21,512  cubic  yards  of  gravel  were  removed 
from  the  Upper  Bar,  giving  a  channel  120  feet  wide  and  5  feet  deep  at  the  head  of 
the  island.  One  cut  40  feet  wide  was  made  through  the  bar  at  the  bridge,  forming  a 
channel  5  feet  deep  for  1,800  feet  (Exhibit  No.  10).  During  the  fall  of  1894  work 
was  continued  above  the  bridge,  and  3,003  cubic  yards  bowlders  and  4,578  cubic 
yards  clay  and  gravel  were  removed,  at  a  cost  of  35  cents  per  cubic  yard. 

The  work  proved  too  heavy  for  the  dredge  Hanvoodf  and  frequent  delavB  for 
repairs  were  necessary.  During  September,  1894,  work  was  commenced  at  Island 
Bar,  below  the  bridge,  and  a  channel  2  feet  deep  oy  80  feet  wide  by  600  feet  long, 
involving  the  removal  of  889  cubic  yards  of  solid  rock  and  31  cubic  yards  of  gravel,  was 
excavated.  In  July,  1895,  the  dredge  Harwood  broke  down  and  was  sent  to  the 
Muscle  Shoals  Canal  for  a  thorough  overhauling.  On  this  account  and  because  of 
high  water  nothing  more  was  done  at  Bridgeport  Island  until  May,  1896.  During 
the  following  workin^j  season  about  5,600  cubic  yards  of  material  was  taken  from  the 
bar  at  the  bndge,  giving,  according  to  the  reports,  a  channel  100  wide,  2.5  feetdeep^ 
and  1,400  feet  long. 

During  the  low-water  season  of  1900  the  party  under  Captain  Thompson  removed 
88  cubic  yards  of  loose  rock  from  the  channel  at  Island  Bar  and  15  cubic  yuxls  from 
the  Bridge  Bar,  giving,  according  to  Exhibit  No.  12,  a  channel  depth  of  1.9  feet. 

Ejfed  of  previous  work, — It  would  be  of  great  interest  and  value  to  know  what  the 
effect  of  the  excavation  above  described  has  been,  and  it  has  been  attempted  to 
determine  it  by  a  comparison  between  the  surveys  and  maps  of  1875,  1891,  and  1899. 
This  comparison  has  not  proved  very  satisfactory  or  convincing,  because  no  definite 
connections  were  made  between  the  various  surveys,  and  because  the  survev  of  ICM 
was  too  general  in  its  scope  to  show  small  changes  definitely.  From  a  careral  study 
of  all  the  data  it  has  been  concluded  that  the  following  relation  exists  between  the 
levels:  Elevation  100,  survey  of  1875,  equals  elevation  590.3,  survey  of  1891,  equals 
elevation  591.6^  survey  of  1899.  Compared  on  this  baais,  the  longitudinal  profiles 
give  the  folio wms  inmcations:  At  Island  Bar  the  removal  of  obstnictions  from  the 
channel  and  the  blasting  through  the  main  reefs  forming  the  bar  have  resulted  in  a 
general  reduction  of  the  low-water  surface  elevations  and  in  an  aggravation  of  the 
uJl.    The  obstruction  appears  to  be  worse  than  before  any  work  was  done. 

At  Bridge  Bar  the  lowering  effect  of  the  excavation  has  been  lar^ly  counteracted 
by  the  construction  of  the  lon^tudinal  dam  above  the  bridge.  This  dam  outlines  a 
channel  200  feet  wide,  maintains  practically  the  original  low-water  level  at  the  head 
of  the  bar.  and  makes  the  fsM  much  more  uniform  than  before  its  construction,  bat 
because  of  the  reduction  in  level&  due  to  the  Island  Bar  works,  the  total  low-water 
fall  at  the  Bridge  Bar  is  nearly  1  foot  greater  than  in  1891. 

The  low- water  surface  at  the  head  of  the  Upper  Bar  and  the  pool  above  appean  to 
have  been  lowered  about  L6  feet  by  the  excavation  done  in  this  vicinity. 
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Proposed  improvemeni. — From  a  preliminary  investigation  it  is  found  that  in  order 
to  produce  an  available  depth  of  6  feet  in  the  left  chute  at  normal  low  water,  without 
materially  changing  the  natural  dimensions  of  the  channel,  it  will  be  necessary  to 
divert  the  whole  of  the  normal  flow  to  it,  and  thus  lay  bare  the  upper  portion  of  the 
bed  of  the  right  chute  during  a  large  part  of  each  year.  This  does  not  appear  expe- 
dient; consequently  it  is  proposed  to  devise  the  improvement  for  a  normal  flow  of 
4,000  cubic  feet  per  second  and  to  contract  the  waterway  at  the  various  obstructions 
to  correspond  with  this  discharge  and  the  other  attainable  conditions. 

The  normal  level  at  the  foot  of  Bridgeport  Island,  due  to  the  works  at  Widows 
Bar,  will  not  be  less  than  elevation  593.  The  general  slope  of  the  bottom  over  Island 
Bar  is  4  feet  per  mile.  If  we  adopt  this  slope  for  the  r^ulated  channel,  beg[inning 
about  600  feet  above  the  foot  of  the  island,  the  maps  indicate  the  practicability  of 
securing  a  mean  depth  of  about  4.5  feet,  for  which,  and  a  flow  of  4,000  cubic  feet  per 
second,  the  channel  width  should  be  220  feet.  It  is  proposed  to  provide  a  channel  of 
these  dimensions  by  means  of  spurs  from  the  island  shore,  and  by  excavation  when 
necessary.  -  The  resulting  normal  surface  elevation  above  the  bar  will  be  569.  The 
cost  of  this  work,  which  is  shown  on  plate  15,  is  estimated  as  follows: 

10,000  cubic  yards  rock  and  gravel  excavation,  at  $1 $10, 000 

12,000  cubic  yards  riprap  dams,  at  75  centa 9,000 

Ck)st  of  works  at  Island  Bar 19,000 

The  mean  velocity  in  this  channel  for  the  normal  flow  will  be  4.05  feet  per  second; 
the  maximum  velocity  will  probably  be  5.53  feet  per  second  As  the  river  rises 
these  velocities  will  increase,  but  it  is  not  thought  that  the  difficulty  on  this  account 
will  ever  be  insurmountable  for  boats  in  ordinary  use.  A  slope  of  3  feet  per  mile 
and  a  corresponding  reduction  in  the  strength  of  current  can  be  obtained,  if  deemed 
advisable,  at  an  additioiial  cost  of  about  $10,000. 

The  normal  surface  elevation  at  the  foot  of  the  Bridge  Bar  caused  by  the  works 
just  described  will  be  about  596.  The  general  slope  of  me  bottom  over  this  bar  is  2 
feet  per  mile,  for  which  the  mean  depth  will  be  about  4.5  feet.  For  these  condi- 
tions, and  a  flow  of  4,000  cubic  feet  per  second,  the  channel  width  should  be  312  feet. 
It  is  conseauentlv  proposed  to  outline  a  channel  of  the  dimensions  stated  4,500  feet 
in  length  along  the  left  bank,  beginning  1,200  feet  below  the  Nashville,  Chattanooga 
and  St.  Louis  Kailway  bridge,  by  means  of  spurs  from  the  island  shore  and  of  sills 
and  excavations  wherever  necessary.  The  nature  and  extent  of  the  works  proposed 
to  accomplish  this  are  shown  on  the  accompanying  drawings  (plate  No.  15),  and  are 
estimated  to  cost  as  follows: 

12,000  cubic  yards  rock  excavation,  at$l $12,000 

15,000  cubic  yards  riprap  dams,  at  75  cents 11, 250 

Ck)st  of  works  at  Bridge  Bar 23,250 

Table  No.  14  shows  that  the  probable  mean  and  muximum  velocities  in  the  above- 
described  channel  at  normal  low  water  will  be  about  2.86  and  3.92  feet  per  second,  a 
much  more  favorable  condition  than  resulted  at  Island  3ar. 

It  is  anticipated  that  the  contraction  works  at  Bridge  Bar  will  raise  the  normal 
surface  level  to  elevation  597.7  at  the  head  of  the  bar  and  to  elevation  597.9  at  the 
hc»d  of  Bridgeport  Island.  This  surface  elevation  will  enable  the  improvement  of 
the  so-called  upper  bar  by  dredging  alone.  It  will  also  be  necessary  to  close  the 
right  chute  by  means  of  a  dam  so  disposed  as  to  raise  the  normal  low- water  surface 
to  elevation  597.9  at  the  head  of  the  island.  This  dam  can  be  located  at  the  head  of 
the  island  or  in  the  right  chute.  It  is  thought  that  the  latter  location  will  be  best, 
as  it  will  to  some  extent  make  this  chute  available  to  boats. 

The  cost  of  the  work  at  the  Upper  Bar,  including  the  dam  in  right  chute,  is  estimated 
as  follows: 

15,000  cubic  yards  gravel  excavation,  at  25  cents $3, 750 

12,000  cubic  yards  riprap  dam,  at$l 12,000 

15, 750 

The  total  estimated  cost  of  the  improvement  of  the  left  chute  is  therefore  as 
follows: 

Island  Bar $18,000 

Bridge  Bar 23,250 

Upper  Bar 15,750 

67.000 
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The  profile  of  the  right  chute,  which  is  also  shown  on  plate  No.  15,  indicates  a 
much  more  favorable  and  uniform  condition  than  is  found  in  the  left  chute,  and  it  is 
thought)  notwithstanding  previous  statements  to  the  contrary,  that  a  more  n^s&ctory 
improvement  would  have  resulted  if  this  chute  had  been  selected  for  the  steamboat 
channel.  A  much  n^eater  width  of  waterway  could  have  been  realized,  and  the  dope 
and  velocity  could  have  been  materially  improved.  An  improvement  of  this  chute 
has  been  worked  out  and  shown  on  plate  No.  15.  This  consists  of  a  contracted  chan- 
nel at  the  lower  end  3,000  feet  long,  827  feet  wide,  with  a  slope  of  2  feet  per  mile,  and 
mean  depth  of  4  feet  under  the  normal  flow;  and  of  a  second  contract^  channel  at 
the  bridge  4,500  feet  long,  677  feet  wide,  with  a  slope  of  3  feet  per  mile,  and  mean 
depth  of  4  feet  under  the  normal  flow.  In  addition  to  these  contractions,  which  are 
outlined  by  npurs  from  the  right  bank  and  a  loneitudinal  dam  from  the  foot  of 
Bridgeport  Island  at  the  lower  works,  and  by  spurs  from  the  right  bank  at  the  upper 
works,  extensive  dredjring  is  necessary  at  the  two  bars  between  the  bridge  and  the 
head  of  the  island.  The  normal  surfm^e  elevation  at  the  head  of  the  island  resulting 
from  these  works  will  be  elevation  597,  or  nearly  1  foot  less  than  that  due  to  the  pro- 
posed works  in  the  left  chute.  The  cost  of  the  works  described  and  shown  on  plate 
No.  15  is  estimated  as  follows: 

50,000  cubic  yards  rock  and  gravel  excavation,  at  75  cents $37,500 

35,000  cubic  yards  riprap  dams,  at  75  cents 26,260 

63,750 

If  the  previous  adoption  of  the  left  chute  for  improvement  and  the  establishment 
of  the  draw  of  the  railroad  bridge  do  not  make  the  continuation  of  the  improvement 
of  the  chute  imperative,  it  appears  that  the  improvement  of  the  right  chute  iswortliy 
of  serious  consiaeration  and  further  investigation. 

No.  S8.  Burns  Island  Bar  {42-8  miles  helow  Chattanooga), — ^This  obstniction  is  in  the 
right  chute  at  Burns  Island.  The  available  depth  at  extreme  low  water  is  2  feet;  the 
length  over  which  the  de]>th  is  less  than  3  feet  1,000  feet;  the  fall  is  slight  and 
uniform.  At  normal  low  watt^r  the  dei)th  will  be  nearly  3  feet,  the  length  between 
5-foot  contours  6,000  feet,  the  fall  0.73  foot,  and  the  mean  rate  of  fall  0.66  foot  per 
mile.  The  bar  is  composed  of  gravel,  with  occasional  rock  reefs  or  bowlders.  The 
steamboat  track  follows  along  the  island  shore. 

Historical. — No  mention  is  made  of  this  localitv  in  the  early  rejjorts,  and  it  does 
not  appear  that  any  work  has  c^ver  l)een  done  in  this  immediate  vicinity. 

l^oposed  improvemcut. — The  normal  water-surface  elevation  at  the  head  of  Bridge- 
port Island  resulting  from  the  works  i)rop(>sod  at  that  vicinity  will  be  597.9. 
Although  Burns  Island  is  3  miles  above,  the  intervening  pool  is  so  deep  that  no 
material  increase  in  the  surface  elevation  will  occur,  hence  the  same  elevation  is 
assumed.  For  this  condition,  in  order  to  provide  a  channel  depth  of  5  feet  it  will 
be  only  necessary  to  remove  the  detacheu  reefs  and  bowlders  from  the  proposed 
channel  and  to  dredge  through  the  bar  for  a  short  distance.  The  extent  and  loca- 
tion of  the  work  are  indicated  on  the  profile  herewith  (pi.  No.  16) ,  and  is  estimated 
to  cost  as  follows: 

12,000  cubic  yards  gravel  excavation,  at  25  cents $3,000 

No.  S9,  Hales  Bar  {SS  miles  helow  Chattanooga). — ^This  is  a  gravel  bar  situated  in  a 
sudden  enlargement  of  the  river  about  1  mile  above  Higgles  Ferrv.  The  steamboat 
channel  follows  close  to  the  right  bank,  and  a  depth  of  2. 4  feet  is  available  at 
extreme  low  water,  the  length  V)etween  3-foot  contours  is  1,700  feet,  the  fall  0. 35 
foot,  and  the  nite  of  fall  over  the  bar  1.06  feet  per  mile.  At  normal  low  water  a 
depth  of  over  3  feet  will  be  available.  The  length  between  5-foot  contours  is  2,000 
feet,  the  fall  0. 46  foot,  and  the  rate  of  fall  1. 2  feet  per  mile. 

Historical. — No  mention  is  made  of  this  obstruction  in  any  of  the  early  reports, 
probably  because  of  the  comparatively  high  stage  existing  wiien  the  examinations 
were  made. 

Proposed  improvement. — It  appears  safe  to  assume  that  the  normal  elevation  at  the 
foot  of  this  bar  will  not  be  less  than  599,  for  which  elevation  the  profile  shows  that 
it  will  be  practicable  to  dredge  a  channel  through  the  bar  of  standard  form  and 
dimensions.  In  order  to  provide  against  a  silting  up  of  this  channel,  it  is  proposed 
to  reduce  the  width  of  waterway  to  about  1,100  feet  by  a  longitudinal  dbm  from 
the  left  bank,  built  of  the  dredged  materials,  as  indicated  on  plate  No.  16.  The 
estimated  cost  of  this  work  is  as  follows: 

30,000  cubic  yards  gravel  and  rock  excavation,  at  25  cents $7,500 

10,000  cubic  yards  riprap  dams, at  75  cents 7,600 

15,000 
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No.  40.  KdLys  Bar  (21.8  miles  below  ChUUnwoga). — ^The  maps  indicate  that  this  ia 
not  a  serious  obsbnction.  The  dej>th  at  extreme  low  water  is  fully  3  feet,  although 
the  channel  providing  this  depth  is  narrow.  At  normal  low  water  the  depth  will  be 
nearly  4  feet,  the  length  between  5-foot  contours  1,000  feet,  the. fall  0.15  foot,  and 
the  rate  of  fadl  0.8  foot  per  mile.  The  bar  is  composed  of  gravel  and  is  probably 
held  by  rock  reefs. 

HittoricaL — In  his  report  (Exhibit  No.  3),  Mr.  Gaw  refers  to  the  slight  velocity  of 
corrent  met  with  here  for  a  shoal  place,  and  pro])oses  to  improve  the  bar  by  building 
a  wing  diun  1,500  feet  long,  extenutng  upstream  from  the  foot  of  the  shoal,  which  he 
estimates  to  cost  $3,000. 

l^opased  improvement. — It  appears  safe  to  af*sume  a  normal  elevation  of  601  and  to 
provide  by  excavation  a  channel  of  standard  dimension  with  reference  to  this  ele- 
vation,   liie  estimated  cost  of  this  work  is  as  follows: 

15,000  cubic  yards  gravel  excavation,  at  25  cents $3,750 

No.  41'  Savannah  Tmvhead  [20.6  miles  below  ChcUiaiwoga) . — This  obstruction  is  due 
to  an  abnormal  fall.  The  available  low-water  depth  is  6.5  fcHit,  the  total  fall  is  1.3 
feet,  the  mean  rate  of  fall  6.5  feet  per  mile,  and  the  maximum  rate  23.3  feet  i)er  mile. 
At  normal  low  water  these  conditions  do  not  change  very  much.  Savannah  Tow- 
head  is  a  gravel  and  bowlder  island  which  divides  the  waterway  into  two  narrow 
channels  about  350  and  400  feet  wide.  The  right  channel  is  the  widest  and  is  used  by 
steamboats.  The  objectionable  fall  is  near  the  head  of  the  towhead,  and  the  surveys 
fail  to  reveal  the  cause  of  the  existing  conditions.  The  bottom  is  rock,  bowlders, 
and  cemented  gravel. 

Historical. — The  improvement  of  this  locality  does  not  appear  to  have  ever  been 
under  consideration  before. 

Proposed  impravemenl. — The  simplest  wav  to  improve  this  locality  would  be  to 
remove  the  obstruction  at  the  head  of  the  island  which  causes  the  sudden  increase  in 
slope;  but  because  of  the  injurious  effect  of  an  improvement  of  this  nature  at  the 
"Pan,"  3  miles  above,  it  is  proposed  to  back  or  drown  out  the  obstruction  by  meaiis 
of  sills  in  the  channel  below  it.  This  will  be  accomplished  by  the  submerged  dams 
or  sills  shown  on  plate  No.  16,  which  are  designed  to  equalize  the  slope  and  reduce 
it  to  4  feet  per  mile  through  the  right  chute  and  to  afford  the  desired  channel  dimen- 
sions. The  flow  through  this  channel  for  an  aa^umed  mean  depth  of  5  feet  and 
width  of  400  feet  is  found  by  equation  No.  5  to  be  8,600  cubic  feet  per  second,  which 
is  practically  the  normal  flow  at  this  locality;  consequently  it  will  be  necessary  to 
entirely  close  the  left  chute  by  a  dam  where  crest  is  at  the  normal  elevation  above 
Savannah  Towhead.  The  mean  velocity  corrasponding  to  these  conditions  is  4.31 
feet,  with  a  maximum  of  5.87  feet  i>er  second.  These  velocities  will  increase  some- 
what for  higher  stages,  but  will  probably'  never  become  a  serious  menace  to  upstream 
navigation.  The  cost  of  the  works  indicated  on  plate  No.  16  is  estimated  as  follows, 
makmg  an  allowance  for  the  removal  of  the  obstructions  at  the  head  of  the  island: 

3,000  cubic  yards  rock  excavation,  at  $1 $3, 000 

9,000  cubic  yards  riprap  in  dams,  at$l 9, 000 

12,000 

TOTAL  ESTIMATED   COST. 

In  addition  to  cost  of  the  works  above  outlined  and  described  and  the  usual  per- 
centage for  supervision  and  contingencies,  it  will  be  necessary  to  make  an  allowance 
f estimated  at  $50,000)  for  the  removal  of  sna^  and  overhanging  trees,  and  of 
aetached  obstructions  from  the  reaches,  not  considered  in  detail.  These  considera- 
tions make  the  total  cost  of  the  improvement  as  follows: 

Estimated  cost  of  works  described $592, 200 

For  removal  of  snags,  overhanging  trees,  detached  obstructions,  and  mis- 
cellaneous work 50, 000 

20  per  cent  added  for  supervision  and  contingencies 128, 440 

Total  estimated  cost 770,640 

It  has  been  attempted,  at  the  risk  of  making  this  report  too  long  and  elementary, 
to  outline  not  onlv  a  desirable  plan  of  improvement,  but  also  to  give  the  available 
pertinent  data  ana  information  concerning  the  physical  character  of  this  section;  to 
consider  and  discuss  the  limits,  methoos,  and  principles  usually  employed,  and, 
finally,  to  show  the  direct  application  of  this  information  to  the  desi^  of  the  works 
for  the  improvement  of  the  mdividual  obstructions  under  consideration.    The  plans 
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sugf^ted,  while  they  may  not  always  be  the  best  for  the  purpose^  represent  the 
result  of  a  careful  and  comprehensive  study  of  the  whole  question  m>m  the  stand- 
points stated,  and  afford  the  basis  of  a  much  more  detailed  estimate  of  cost  than  is 
usual  in  such  cases. 

Very  respectfully,  your  obedient  servant,  O.  T.  Nbllbs, 

AuUtant  Engineer* 
Maj.  Dan  C.  Kingman, 

Corps  of  Enffineera,  U,  S,  A, 


Exhibit  No.  2. 

report  of  MB.   J.   E.   HALL,  SUBYBTOR,  ON  SUBVET  OF  THB  TEMNB8SBS  BTHEB  JUETWUN 

SHBLLMOUND  AND  BBOWNS  ISLAND. 

Chattanooga,  Tenn.,  October  SI ,  1900, 

Major:  I  have  the  honor  to  submit  the  following  report  with  accompanying  maps 
of  the  survey  of  the  Lower  Tennessee  River  between  Shellmound,  Tenn.,  and  Browns 
Island,  Alabama,  made  under  the  act  of  Congress  approved  March  3, 1899,  appropri- 
ating $35,000  for  improving  the  Tennessee  River  between  Chattanooga,  T^nn.,  and 
Riverton,  Ala.,  and  providmg  that  as  much  of  this  sum  as  may  be  necessary  may  be 
used  for  the  survey  of  the  portion  of  this  stretch  of  river  which  has  not  heretofore 
been  mapped. 

In  pursuance  of  your  orders  the  survey  party  which  had  been  engaged  in  sarvejrs 
of  the  Clinch  and  French  Broad  rivers,  after  completing  the  same,  left  Elnoxville  for 
Chattanooga  August  12,  1899^  with  outfit  in  tow  of  the  U.  S.  S.  8tq>hen_  H.  Ltrng. 
Meeting  the  ClirSh  (a  small  light-draft  steamer  which  had  been  ensaffed  to  tow  the 
outfit  to  Chattanooga)  30  miles  below  Elnoxville,  the  Long  tamea  oack,  and  the 
Clinch  with  the  outfit  in  tow  reached  Chattanoo^  on  August  14.  The  party  was 
detained  here  for  several  days  in  order  to  make  some  necessary  repairs  on  the  outfit, 
and  while  in  the  vicinitv  was  utilized  in  making  a  special  survey  of  the  following 
obstructions:  Rolling  Mill  Shoals,  Lookout  Shoals,  the  ^*  Skillet,"  and  Savannah  Tow- 
head. 

On  Tuesday,  August  22,  the  party  and  outfit  arrived  at  the  point  where  the  survey 
of  1891,  entitled  the  survey  of  the  *'  Suck,''  terminated,  and  entered  upon  the  propoeea 
survey. 

Field  work, — ^The  general  scope  of  the  field  work  was  as  follows:  To  ascertain  the 
length,  width,  and  general  topography  of  the  river;  to  determine  the  level  of  the 
water  surface  at  the  time  of  the  survey  and,  as  accurately  as  possible,  the  low-water 
plane,  and  to  ascertain  the  fall  at  every  shoal;  to  sound  the  river  thoroughly, 
locating  the  obstructions  to  navigation  and  ascertaining  the  character  of  the  bottom; 
to  obtam  data  showing  height  of  water  at  flood  tides,  and  any  information  that  might 
be  of  use  in  formu.ating  plans  for  the  improvement  of  the  river. 

Work  in  the  field  was  begun  on  August  22,  1899,  and  the  part^  was  disbanded 
at  Decatur,  Ala.,  October  13,  an  ofiice  force  of  five  men  being  retamed.  The  tolil 
length  of  the  survey  was  136  miles. 

Party, — ^The  party  organized  in  Chattanooga  in  May,  1899,  for  the  sorvey  of  the 
Clinch  River  (with  a  lew  additional  members)  was  used  on  this  'survey,  the  full 
force  numbering  30  men.  The  means  of  transportation  were  a  laige  qoarter  boat, 
two  canvas-covered  boats,  one  open  flat  12  feet  wide  and  25  feet  long  fosed  on  the 
Clinch  River  survey),  and  eight  rowboats.  The  men  were  comfortably  domiciled 
on  the  quarter  boat,  and  the  covered  flats  were  particularly  serviceable  for  kitchen 
and  dining  purposes. 

PUm  of  work, — ^AU  measurements  were  taken  by  the  stadia.  The  values  of  the 
wire  intervals  were  determined  and  tested  from  time  to  time  by  each  observer  reed- 
ing his  instrument  over  a  base  line  which  had  been  carefully  measured  witli  a  iieel 
tape.  Azimuths  were  determined  and  checked  by  observations  on  Polaris  or  51 
Cephei, 

The  partv  was  subdivided  as  follows:  Two  shore-line  parties,  two  level  parties, 
and  a  sounding  P^^^* 

The  Bhore  hne, — ^The  work  of  locating  the  shore  line  was  done  by  two  parties 
working  on  either  bank  of  the  river  and  connecting  with  each  other  at  intervals  of 
not  exceeding  3  miles.  The  shore  line  formed  the  base  of  the  survey,  measoring 
the  length  and  width  of  the  river,  and  locating  all  sounding  stations,  all  points 
where  cross  sections  were  taken  for  contours,  all  obstractions,  and  all  topography  in 
Bight  from  the  top  of  the  bank.    A  system  of  cheek  points  used  on  tbs  sarreys  of 
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the  Mifldfisippi  and  Missouri  rivers  was  adopted  to  enable  the  transit  men  to  carry 
azimuth  by  long  sights  and  check  each  other. 

Leveling, — ^The  leveling  was  done  by  two  separate  parties  working  on  opposite  sides 
of  the  river  and  checking  frequently  with  each  other,  either  by  crossings  or  by  water 
suri^Eice  in  pools.  Whenever  a  serious  discrepancv  occurred,  both  lines  were  rerun 
and  the  error  corrected.  Benches  were  established  at  intervals  of  about  a  mile  on 
either  bank.  High  and  low  water  marks  were  observed  wherever  obtainable.  Water 
surface  was  observed  as  often  as  was  necessary  to  determine  the  slope  of  the  river. 
The  plane  of  reference  for  the  levels  was  transmitted  from  the  Chattanooga  gauge  bv 
the  survey  of  1891,  assuming  the  zero  of  this  gauge  to  be  630.64  feet  above  sea  level. 
This  elevation  was  originally  arrived  at  by  a  comparison  of  railroad  levels  and  baro- 
metric observations.  On  reaching  Decatur  with  the  survey  this  elevation  was  com- 
pared with  a  precise-level  bench  established  in  1895  by  Mr.  0.  W.  Ferguson.  The 
levels  from  Chattanooga  were  found  to  be  12.834  feet  too  high. 

Soundings, — ^The  soundings  were  made  from  the  bow  of  a  skiff,  and  up  to  a  depth 
of  12  feet  a  steel-shod  octagon  pole,  graduated  to  tenths  of  a  foot,  was  used.  Sound- 
ings of  a  greater  depth  were  made  with  a  lead  line.  The  character  of  bottom  was 
noted  at  each  sounaing.  The  soundings  were  located  by  polar  coordinates,  a  stadia 
l)eing  held  in  the  sounding  boat,  and  the  angle  and  distance  thereto  read  by  the 
observer  from  a  sounding  station  on  shore,  using  some  located  point  as  a  back  sight. 
Every  second  or  third  sounding  of  each  range  was  thus  located,  the  observer  signal- 
ing the  recorder  in  the  sounding  boat  at  every  location.  The  ranges  were  made  at 
right  angles  to  the  river,  as  near  as  could  be  estimated,  and  at  a  distance  apart  vary- 
ing from  100  to  800  feet,  depending  on  the  depth  of  the  water.  Especial  care  was 
taken  at  the  shoals,  islands,  and  crossings.  The  soundings  were  taken  at  intervals 
of  about  26  feet.  The  soundings  were  reduced  to  low  water  of  1881  (which  is  the 
stage  represents  by  zero  of  the  Chattanooga  gauge)  by  means  of  the  gauge  readings 
at  Chattanoo^  Bridgeport,  and  Decatur,  and  a  number  of  low-water  references 
observed  at  different  points  along  the  river.  A  gauge  was  kept  at  the  quarter  boat, 
and  the  stage  of  water  was  also  observed  each  day  by  the  levelmen  at  the  beginning 
and  close  of  the  day's  work.  The  gauge  readings  at  Chattanooga,  Bridgeport,  and 
Decatur  are  given  below  for  August,  September,  and  October,  1899,  covering  the 
entire  time  of  the  survey. 

Gauge  readings  at  ChaUanooga,  Tenn.,  and  Bridgeport  and  Decatur,  AlcLffor  August, 

September,  and  October,  1899. 


Day  of 
month. 

August 

September.                                October. 

Ctatta- 
nooga. 

Bridge- 
port. 

Decatur. 

Chatta- 
nooga. 

Bridge- 
port. 

Decatur. 

Chatta- 
nooga. 

Bridge- 
port 

Decatur. 

1 

4.4 

8.7 
8.1 
2.8 
2.6 
2.5 
2.4 
2.4 
2.8 
2.1 
2.1 
2.0 
2.0 
2.2 
2.6 
2.7 
2.5 
2.3 
2.2 
1.9 
1.7 
1.6 
1.5 
1.8 
1.7 
1.2 
1.2 
L2 
1.4 
L9 
L7 

8.2 
218 
1.7 
1.6 
1.2 
1.0 
1.0 
1.0 
1.0 
0.9 
0.9 
0.8 
0.8 
0.7 
1.0 
1.3 
1.1 
1.2 
1.0 
1.0 
0.8 
0.6 
0.6 
0.5 
0.6 
0.7 
0.7 
0.7 
0.6 
0.6 
0.8 

4.0 
4.3 
4.3 
3.6 
2.9 
2.6 
2.2 
2.2 
2.1 
2.1 
2.1 
2.0 
1.9 
1.8 
1.7 
1.8 
2.0 
2.2 
2.2 
2.0 
2.0 
1.8 
1.7 
1.6 
1.4 
1.8 
L2 
1.1 
1.1 
1.0 
1.6 

2.1 
2.3 
2.6 
3.1 
2.8 
2.3 
2.0 
1.8 
1.6 
1.8 
1.7 
2.0 
2.0 
1.9 
1.7 
1.6 
1.4 
1.2 
1.1 
1.0 
1.0 
1.2 
1.2 
1.5 
1.6 
1.6 
1.8 
1.2 
1.2 
1.8 

0.8 
1.0 
1.1 
1.3 
1.5 
1.2 
0.9 
0.7 
0.6 
0.5 
0.5 
0.6 
0.7 
0.7 
0.7 
0.4 
0.4 
0.3 
0.3 
0.2 
0.2 
0.1 
0.1 
0.1 
0.4 
0.5 
0.4 
0.8 
0.3 
0.2 

1.4 
1.6 
1.7 
1.9 
2.0 
2.3 
2.5 
2.2 
1.9 
1.7 
1.5 
1.4 
1.4 
1.6 
1.5 
1.6 
1.6 
1.4 
1.8 
1.1 
1.0 
0.9 
0.9 
0.8 
0.8 
1.0 
1.1 
1.2 
1.1 
1.0 

1.2 

1.1 
1.1 
1.0 
1.0 
0.9 
0.8 
1.0 
1.0 
1.6 
1.7 
1.9 
1.7 
1.7 
1.4 
1.8 
1.2 
1.2 
1.1 
1.1 
1.1 
1.1 
1.1 
1.0 
1.0 
0.9 
0.8 
0.8 
0.9 
1.0 
1.0 

0.8 
0.3 
0.2 
0.2 
0.1 
0.1 
0.1 
0.2 
0.2 
0.3 
0.5 
0.5 
0.6 
0.6 
0.4 
0.8 
0.2 
0.1 
0.1 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.1 
0.1 
0.1 
0.1 
0.1 
0.2 

1.0 

2 

0.9 

3 

0.9 

4 

W.   tf 

0.9 

5 

0.8 

6 

7 

0.8 
0.8 

8 

0.7 

9 

0.7 

]0 

0.8 

11 

0.8 

12 

0.9 

18 

1.2 

14 

L4 

15 

1.4 

16 

1.3 

17 

1.3 

18 

1.2 

19 

1.0 

20 

0.9 

21 

0.8 

22 

0.8 

23 

0.7 

24 

0.7 

25 

0.8 

26 

0.7 

27 

0.7 

28 

0.7 

29 

0.7 

30 

0.7 

31 

0.6 

Zero  of  the  Bridgeport  and  Decatur  gauges,  respectiyely,  represents  stages  of  1.4  and  0.8  feet  above 
low  water. 
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Office  work, — ^The  office  force,  after  completing  the  maps  of  the  Clinch  River,  on 
May  1,  1900,  began  the  work  of  office  reductions  for  mapping  this  surv^ey  The  azi- 
muths and  distances  were  corrected,  soundings  reduced  to  low  water,  and  latitudes 
and  departures  computed  for  all  courses.  Frequent  closures  were  made  and  the  loops 
adjusted.  The  tranHit  jwints  were  then  platted  to  a  scale  of  500  feet  to  1  inch  on 
charts  2  by  3  feet  inside  the  border.  From  these  as  a  base  the  shore  lines,  sound- 
ings, contours,  etc.,  were  all  located.  The  Ockerson  rollers  were  used  in  putting  on 
the  topographical  signs  beyond  the  tops  of  the  banks. 

There  are  pertaining  to  this  survey  38  charts.  These  show  the  relative  dimen- 
sions of  the  river,  the  depth  of  water,  character  of  bottom,  height  of  bank,  gen- 
eral topography,  and  all  obstructions;  also  a  longitudinal  section  giving  the  depth 
along  the  channel  and  the  fall  of  water  surface.  A  continuous  map  of  the  river  is 
obtamable  by  joining  these  charts. 

Before  disbanding  the  office  force  it  was  decided  to  map  the  survey  of  1891.  in  order 
to  have  a  complete  set  of  maps  of  uniform  scale  between  Chattanooga  and  Browns 
Island.  To  cover  the  stretch  of  river  between  Chattanooga  and  Shellmound  required 
9  charts,  similar  to  those  described  above,  making  a  total  of  47  charts  between  Chat- 
tanooga and  Browns  Island. 

A  continuous  profile  and  an  index  map  were  also  made.  The  profile  shows  the 
depth  of  water  along  the  channel  and  the  fall  of  water  surface.  The  index  map  was 
drawn  to  a  scale  of  1  inch  to  6,000  feet,  and  shows  the  relative  position  of  each  chart 
and  the  general  shape  of  the  river  The  divergence  of  the  sides  of  the  charts  where 
/.he  1891  survey  joins  the  1899  survey  is  caused  b)r  the  1891  survey  having  been  made 
from  a  magnetic  meridian  while  the  1899  survey  is  referred  to  a  true  meridian,  the 
declination  being  3°  20^  west. 

Cost  of  survei/. — The  cost  of  the  field  work,  including  the  towing  of  the  outfit  from 
Knoxville  and  traveling  expenses  of  the  men,  was  $3,709.70.  The  office  work, 
including  all  necessary  material,  cost  $1,961.57,  making  the  total  cost  of  the  survey 
and  maps  $5,671.27,  or  $41.71  per  mile. 

General  description  of  the  river. — The  Tennessee  River  is  formed  by  the  junction 
of  the  French  Broad  and  Holston  rivers  4}  miles  east  of  Knoxville,  and  flows  in 
a  southwesterly  direction  across  the  State  of  Tennessee  to  Chattanooga.  Here 
its  course  changes  to  westward,  being  deflected  by  Lookout  Mountain,  and  for 
the  ensuing  20  miles  the  river  may  he  regarded  as  cutting  through  the  Cumber- 
land Mountains.  The  course  of  the  river  through  this  section  is  tortuous  in  the 
extreme.  Its  current  is  irregular,  its  sloi>e  excessive,  and  the  channel  is  contracted 
bv  the  mountain  slopes  to  leas  than  one-half  its  nonnal  width,  forming  numerous 
obstructions.  After  passing  through  the  mountains  the  river  changes  ite  chaiucter, 
and  from  thence  to  Browns  Island  is  generally  wide  and  shallow,  with  a  gentle 
slope.  The  obstructions  are  flat  bars,  mainly  of  cemented  gravel  or  hardpan,  in 
which  large  bowlders  are  embedded,  but  in  some  instances  are  of  solid  rocK. 

The  towns  along  the  river  below  Chattanooga  are  South  Pittsburg,  in  Tennessee ; 
Bridgeport,  Guntersville,  Triana,  and  Decatur,  in  Alabama,  and  a  number  of  land- 
ings lor  towns  sevend  miles  inland. 

Obstructions. — The  portion  of  the  river  known  as  the  **Suck,"  or  mountain  section, 
is  minutely  described  in  detail  in  the  report  of  the  assistant  engineer,  Mr.  G.  T.  Nelles, 
rendered  January  17,  19(X). 

.After  passing  the  mountains  the  first  noteworthy  obstruction  is  near  Bridgeport, 
Ala.,  and  is  caused  by  the  river  being  divided  by  Bridgeport  Island  into  two  chutes 
for  a  distance  of  5  miles.  The  right-bank  chute  has  an  average  width  of  about  1,100 
feet,  and  the  left-bank  chute,  which  is  the  steamboat  channel,  is  about  500  feet  in 
width.  It  is  very  shallow  for  the  entire  length  of  the  island,  and  is  obstructed  by 
gravel  deposits  near  the  head  and  a  number  of  limestone  reefe  crossing  the  railroad 
bridge  and  near  the  foot  of  the  island,  limiting  the  available  depth  to  15  inches  at 
extreme  low  water.  The  project  for  improvement  here  was  to  excavate  a  channel 
giving  a  3-foot  depth  at  low  water.  Some  work  was  done  here,  but  owing  to  a  lack 
of  funds  it  was  never  completed.  Other  prominent  obstructions  are  Widows  Bar, 
Gunters  Reef,  Bird  Iron  Bar,  and  Limestone  Bar.  Widow^s  Bar  and  Limestone  Bar 
are  of  similar  formation,  and  are  caused  by  the  river  widening  and  flowing  over  lime- 
stone reefs. 

Gunters  Reef  is  caused  by  the  river  dividing  at  McKee  and  Henry  islands,  and  is  a 
submerged  ledge  of  soft  sand  rock.  The  project  for  improvement  at  this  point  was 
to  excavate  a  channel  having  a  3-foot  depth  at  low  water.  The  project  was  not  com- 
pleted owing  to  a  lack  of  funds. 

The  following  table  gives  the  name  and  location  of  all  the  shoals  between  the 
mountain  section  and  Browns  Island;  also  the  length  of  shoal,  least  depth  at  low 
water,  and  the  character  of  bottom: 
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Bespectfolly  submitted. 

J.  E.  Hall, 

Surveyor, 
-  Wai.  Dan  0.  Kinokah, 

Corpi  of  Enffineen. 
SoTK.— In  addition  to  the  charto  above  mentioned,  two  charts  on  same  scale  and 
style  (Noa.  39  and  40),  covering  the  reach  between  the  head  of  Browns  Island  and 
Lock  A,  Muscle  Shoals  Canal,  have  since  been  prepared  fToni  the  map  of  sarvey  made 
in- 1891-92,  by  Mr.  W.  G.  WilliamBon,  asaistiuit  engineer,  and  are  alao  transmitted 
herewith. 

G.  T.  N. 
FsBsgABT  6, 1901. 


Chattanoooa,  Tbnn.,  February  II,  18S8. 
GBtrxRAL:  I  have  the  honor  to  submit  the  followinc;  report  of  the  survey  of  the 
Tennessee  River  from  Chattanooga,  Tenn.,  to  its  month  at  Padncah,  Ky. 

A  covered  barge  for  the  accommodatioa  of  the  party,  and  several  small  cutters  for 
hydrographical  purposes,  with  all  the  necessaries  for  the  survev,  having  been  pro- 
cured at  tnis  point,  the  party  commenced  operations  on  Wednesday,  the  18th  day  of 
Beptember,  1867,  at  the  levee  at  the  foot  of  Market  street  in  Chattanooga. 
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The  river  was  at  a  very  low  stage  at  the  time  of  commenciii^  the  survey,  and  oon- 
tinued  steadily  falling  for  some  weeks,  affording  peculiar  fadhtiee  for  observation. 

The  party  arrived  at  Paducah,  Ky.,  December  20,  and  was  disbanded  on  the  22d, 
with  tne  exception  of  the  engineers  and  pilot,  who,  by  your  instructions,  were 
retained  to  assist  in  reducing  the  notes  of  the  survey. 

In  this  survey  every  obstruction  known  to  river  men  was  carefuUy  examined,  its 
peculiar  feature  noted,  and  plans  and  estimates  made  for  its  removal,  but  the  great- 
est care  was  bestowed  upon  the  survey  of  the  Tumbling  Shoals  and  the  "Suck,"  13 
and  15  miles  below  Chattanooga,  and  upon  that  of  the  Elk  River,  Muscle,  and  Colbert 
shoals,  near  Decatur,  Ala.,  of  which  maps  and  hydrogniphical  charts  have  been  care- 
fully constructed,  and  the  existing  difficulties  of  navigation  illustrated  by  accurate 
sketches. 

Below  is  appended  a  list  of  obstructions  to  navigation  from  Ohattanooga  to  Fada- 
cah,  as  surveyed  by  the  party  under  my  instructions,  with  plans  suggested  for  their 
improvement  and  estimates  of  the  cost  of  removing  them,  together  with  a  consoli- 
dated tabular  statement  showing  at  one  glance  the  entire  estimated  cost  of  removing 
every — even  the  least — obstruction  to  the  navigation  of  the  river  i^  all  seasons. 

Kellys  Shoals  {iS8  miles  from  CJialtanooga), — ^The  obstruction  at  this  place  is  a  shoal 
place  of  about  1,000  feet  in  length,  bottom  gravel  on  the  line  of  the  channel  and  to 
the  left  of  itj  with  a  very  slow  current  for  a  place  so  shallow.  The  proposed  improve- 
ment is  a  wmg  dam  on  the  right  side,  extending  from  near  the  foot  of  the  shoal  ap 
the  river  and  toward  the  right  bank,  the  length  of  which  will  be  1,600  feeL 

Estimate, 

Riprap,  1,500  feet;  wing  dam,  6  feet  wide  on  top,  4  feet  deep,  with  slopes  of 
IJtol;  2,666  cubic  yards,  at  11.50 $3,999 

Long  Island  {6S  miles  from  Chattanooga), — ^This  island  is  6  miles  lone  and  about 
half  a  mile  wide  at  its  widest  part.  The  Nashville  and  Chattanoosa  Railr^Bul  crosses 
the  river  about  the  center  of  the  island.  The  steamboat  channcu  is  on  the  left  side 
of  the  island,  and  in  the  channel  are  three  reefs  of  flint  rock,  two  above  the  raiirosd 
bridge  and  one  below  it,  on  which  at  low  stage  of  the  river  there  are  but  18  inches 
of  water.  About  two-thirds  of  the  entire  water  of  the  river  passes  down  on  the  right 
side  of  the  island,  but  the  chute  is  so  wide  that  the  water  is  very  shallow,  and  uiifl 
channel  is  only  available  for  purposes  of  navigation  at  high  water. 

If  one-half  of  the  water  was  taken  from  the  right  chute  and  thrown  into  the  left  it 
is  thought  there  will  always  be  3  feet  of  water  on  the  reefs.  To  do  this  a  wing  dam 
will  be  required  at  the  head  of  the  island  600  feet  in  length,  with  a  retaining  wall  at 
the  point  where  the  wing  dam  joins  the  island.  It  is  luso  suggested  that  f  foot  in 
depth  for  a  width  of  100  feet  be  excavated  from  the  three  ree&  in  the  left  ^>Mmti<J- 

The  estimate  for  the  proposed  improvement  is  as  follows: 

Riprap  in  win^  dam,  700  cubic  yards,  at  $1.50 91, 060 

Riprap  in  retaming  wall,  222  cubic  yards,  at  $1.50 838 

Flint  rock  excavation  at  the  three  reefs,  450  cubic  yaids,  at  $2. 50 1,125 

Total 2,608 

Widows  Bar  (74  miles  below  Chattanooga), — ^The  length  of  this  bar  is  abont  4.000 
feet  The  depth  of  water  at  the  lowest  stage  of  the  nver  varies  from  14  to  24  incnes. 
Velocity  of  current,  2  miles  per  hour.  The  most  shallow  place  is  on  a  reef  of  lodu 
that  extends  across  the  river.  Above  the  reef  there  is  always  plenty  of  water.  On 
the  reef  at  the  lowest  stage  of  the  river  there  are  only  14  inches  of  water.  Just  below 
it  there  are  20  inches,  with  a  gravel  bottom,  which  increases  to  10  feet  near  the 
mouth  of  Widows  Creek,  4,000  feet  below  the  reef.  Below  the  mouth  of  the  creek 
there  is  always  plenty  of  water.  To  the  left  of  the  point  where  the  channel  gtosbob 
the  reef  there  is  a  lai^e  sand  bar,  over  which  the  water  always  flows. 

The  improvement  suggested  is  bv  building  a  wing  dam  across  the  head  of  the  bar 
800  feet  long  and  a  wall  1,000  feet  long  from  the  lower  end  of  the  wing  dam  parallel 
with  the  channel,  thereby  causing  such  an  increase  in  the  volume  of  water  and 
velocity  of  the  current  as  wUl  cut  out  the  gravel  below  the  reef  to  a  su£Scient  depth 
for  all  seasons  of  the  vear.  The  leef  at  t£e  head  of  the  shoal  will  also  have  to  be 
excavated  a  depth  of  80  inches  and  a  width  of  100  feet,  the  estimate  fat  whidi 
improYemflnft  la  as '  ** 
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Estimate, 

Riprap  in  wing  dam,  2,920  cnbic  yards,  at  $1.50 $4,380 

Riprap  in  wing  dam,  to  be  1,800  feet  in  length,  280  cubic  yards,  at  60  cents. .        168 
Solid  rock  excavation,  280  cubic  yards,  at  $2.50 700 

Total 5,248 

Larkins  TowTtead  {112  miles  hdow  Chattanooga), — At  this  place  there  are  two  sand 
bars,  one  at  the  upper  end  of  the  towhead  and  one  on  the  right  bank  opposite,  the 
channel  running  between  them,  with  2  feet  of  water  at  the  lowest  stage  of  t^e 
river,  and  a  current  of  2  miles  an  hour.  The  length  of  the  shoal  water  is  1,2^ 
feet  Above  and  below  this  shoal  there  is  sufficient  depth  of  water  at  all  seasons  of 
the  year. 

The  improvement  proposed  at  this  place  is  by  constructing  a  wing  dam  and  par- 
allel wall  combined  for  a  length  of  1,200  feet,  to  be  6  feet  wide  on  top,  4  feet  deep, 
and  the  side  slopes  to  be  1^  to  1,  the  estimate  for  which  is  as  follows: 

Estimate, 

Riprap,  2,133  cubic  yards,  at  $1.50 $3,199.50 

Mink  Creek  Shoals  (117  miles  below  Chattanooga). — ^The  obstructions  at  this  place 
resemble  the  obstruction  at  Widows  Bar,  with  the  exception  of  there  being  no  reef 
at  this  place.  The  same  plan  and  amount  of  wing  dam  is  suggested  as  at  Widows 
Bar,  viz: 

Estimate, 

Riprap  wine  dam,  1,800  feet  long,  6  feet  wide  on  top,  4  feet  deep,  slopes  1 J 
to  1,  3,200  cubic  yards,  at  $1.50 $4,800 

Buck  Island  {129  miles  below  Chattanooga). — About  a  quarter  of  a  mile  above  the 
head  of  the  island  the  channel  is  very  close  to  the  left  shore  with  a  low-water  depth 
of  20  inches.  From  this  point  to  a  point  1 J  miles  below  there  are  three  shoal  places 
in  the  river,  caused  by  large  masses  of  rock  scattered  irregularly  about  in  the  channel. 
All  these  shoals  have  deep  pools  of  water  between  them.  The  dififerent  shoals  only ' 
average  about  100  feet  in  length. 

The  improvement  suggested  is  by  a  wing  dam  at  the  upper  shoal  and  the  removal 
of  the  rocks  at  the  other  three.  The  wing  dam  will  be  500  feet  long  and  have  a 
cross-section  area  of  50  feet. 

The  estimate  for  the  proprosed  improvement  is  as  follows: 

Estimate. 

Riprap,  1,111  cubic  yards,  at  $1.50 $1,666.50 

Excavation  of  large  masses  of  rock  in  island  chute,  160  cubic  yards,  at  $2.50.        400. 00 

Total 2,066.50 

Town  Island  {ISS  miles  below  Chattanooga), — At  the  head  of  this  island  there  are  a 
lot  of  bowlders  scattered  about  in  the  channel,  which  is  close  to  the  shore,  with  only 
20  inches  of  water  on  them  at  the  lowest  stage  of  the  river.  If  the  rocks  are  removed 
liiere  will  be  3  feet  of  water  in  the  channel,  at  the  lowest  stage  of  the  river,  down  to 
Guntors  Bar.    The  estimate  for  removing  the  rock  is  as  follows: 

Blstimate, 

Bowlders  averaging  1}  cubic  yards  each,  23  cubic  yards,  at  $2.50 $57. 50 

Qunlen  Bar  {1S5  miles  below  Chattanooga)  is  a  rock  reef,  extending  across  the  river 
near  the  lower  end  of  Town  Island,  on  which,  at  the  lowest  stage  of  the  river,  there 
are  but  10  inches  of  water. 

To  improve  this  place  the  reef  will  have  to  be  excavated  a  depth  of  33  inches  and 
100  feet  m  width. 

The  following  is  the  estimate  of  the  proposed  improvement: 

Estimate, 

Rock  excavation,  470  cubic  yards,  at  $2.50 $1,175.00 

Ountei^s  Reef  {^1S8  miles  below  Chattanooga)  extends  across  the  river  with  20  inches 
of  water  upon  it  at  the  lowest  stage  of  the  river  and  a  current  of  about  2  miles  an 
hoar.  This  reef  will  have  to  be  excavated  for  a  depth  of  2  feet  and  100  feet  in  width 
to  make  the  channel  sufficiently  laige. 
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Estimate, 

Rock  excavation,  300  cubic  yards,  at  $2.50 $750 

Flint  River  Tcywhead  (157  miles  below  Chaztanooga), — Opposite  this  towhead,  which 
is  1  mile  in  length,  there  are  always  3i  feet  of  water.  At  the  lower  end  of  ttie  tow- 
head  there  is  a  large  sand  bar,  the  lower  x)oint  of  which  is  about  in  the  center  of  the 
river. 

The  channel  crosses  from  near  the  right  bank  to  near  the  left  bank,  passing  doee 
to  the  lower  point  of  the  bar,  a  short  distance  below  which,  and  in  the  center  of  the 
river,  is  another  sand  bar  that  at  lower  water  is  dry.  Between  the  two  bars  the  water 
is  only  25  inches  deep  at  the  lowest  stage  of  the  river.  This  depth  continues  for  a 
very  short  distance  when  the  water  again  becomes  deep  enough  at  all  stages  of  the 
river. 

On  the  right  side  of  the  lower  sand  bar  there  is  a  channel  in  which,  at  the  lowest 
stage  of  the  river,  there  are  20  inches  of  water. 

It  is  thought  that  if  a  wing  dam  is  built  connecting  the  two  sand  bars,  thereby 
keeping  all  the  water  in  the  right-hand  channel,  the  increased  volume  of  water  and 
velocity  of  current  would  cut  out  the  channel  to  a  sufficient  depth,  the  bottom  being 
composed  of  sand  and  fine  gravel. 

The  length  of  wing  dam  to  do  this  would  be  300  feet,  6  feet  wide  on  top,  4  feet  deep, 
and  have  side  slopes  of  1}  to  I. 

Estimate. 
* 
Riprap  in  wing  dam,  533  cubic  yards,  at  $1.50 $799.50 

Whitesburg  Shoals  and  Reefs  {166  miles  from  Chattanooga). — ^The  obstruction  here 
commences  at  the  head  of  Whitesburg  Island,  which  is  3  miles  in  length,  and  in  this 
distance  there  are  three  places  at  which  the  water  is  only  2  feet  deep  at  the  lowest 
stage  of  the  river.  The  bottom  of  the  river  at  these  places  is  composed  of  sand  and 
fine  gravel.  Each  of  the  shoals  mentioned  is  125  feet  in  length.  Between  them  are 
natural  pools,  in  which  there  are  from  6  to  7  feet  of  water  at  the  lowest  stage  of  tiie 
river. 

Just  below  the  foot  of  the  island  there  is  another  shoal  of  the  same  character  and 
dimensions  as  those  already  mentioned.  These  shoals  are  caused  by  the  great  width 
of  the  river,  it  being  1^200  feet  wide  in  the  island  chute. 

In  a  distance  of  2  miles  from  the  foot  of  the  island  downward  there  are  three  other 

shoals,  on  which  there  are  only  2  feet  of  water  at  the  lowest  stage  of  t^e  river.    The 

.first  01  these  is  situated  three-fourths  of  a  mile  below  the  island,  the  second  1|  miles 

below,  and  the  third  2  miles.    The  first  is  about  300  feet  in  length,  and  tlie  obstrac- 

tion  is  caused  by  bowlders  scattered  irregularly  about  in  the  channel. 

The  second  is  about  60  feet  in  length,  and  consists  of  solid  rock  reef  of  flinty  Ume- 
stone  extending  across  the  river. 

The  third  is  about  30  feet  in  length,  and  is  also  a  flinty  limestone  reef  extending 
across  the  river. 

The  improvement  suggested  at  the  three  shoals  in  the  island  chute  and  the  one 
just  below  the  island  is  by  a  wing  dam  at  each  one  of  them  to  increase  the  depth  of 
water  and  cut  out  the  gravel  bottom.  This,  it  is  thought,  will  give  sofilcient  depth  of 
water  at  all  seasons  of  the  year. 

The  aggregate  length  of  these  dams  will  be  1,600  feet  and  have  an  average  area  of 
cross  section  of  50  feet. 

The  improvement  of  the  shoal,  three-fourths  of  a  mile  below  the  island,  will  be 
excavation  of  the  limestone  reef  100  feet  in  width  at  the  shoal,  2  miles  below  the 
island.  The  improvement  will  also  be  excavation  of  the  limestone  reef  100  feet  in 
width. 

The  estimate  of  the  proposed  improvement  is  as  follows: 

Riprap  in  wing  dams,  2,963  cubic  yards,  at  $1.50 '. $4,444. 50 

Removal  of  25  bowlders,  averaging  about  1}  yards  each,  at  the  shoals, 

three-fourths  of  a  mile  from  the  island,  37  cubic  yards,  at  $2 74. 00 

Solid  limestone  excavation  at  the  shoals,  one-half  mile  from  island,  333 

cubic  yards,  at  $2.50 832. 50 

Solid  limestone  excavation  at  the  shoal,  2  miles   from  the  island,  167 

cubic  yards,  at  $2.50 417.60 

Total 5,768.50 

Limestone  Shoals  (186  miles  from  Chattamyoga). — These  shoals  are  about  I  mile  in 
length,  with  an  average  velocity  of  current  of  2\  miles  an  hour.    About  600  foetol 
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the  apper  end  of  the  shoals  has  a  bottom  com|)osed  of  sand  and  fine  gravel;  then 
follows  2,600  feet  of  a  rou^h  rock  bottom,  having  from  20  to  25  inches  of  water  on 
the  points  of  the  rocks,  with  deep  pools  between,  at  the  lowest  stage  of  the  river. 
Below  this  rocky  bottom  gravel  and  sand  are  again  found  for  a  length  of  about  2,000 
feet,  with  a  low -water  depth  of  from  20  to  25  inches.  The  improvement  suggested 
is  the  excavation  of  the  rock  bottom. 
The  estimate  is  as  follows: 

Limestone  excavation,  3,000  cubic  yards,  at  $2.50 $7,500 

Elk  Eiver  Shoals  ( 10  miles  below  Decatur) . — The  obstructions  at  this  point  consist 
of  a  series  of  bars  of  a  very  hard  limestone  in  strata  of  varying  thickness.  These 
break  at  right  angles  to  the  surface,  over  which  the  water  rushes  with  a  great  but 
far  from  uniform  velocitv. 

For  the  topographical  features  of  these  shoals  reference  is  made  to  page  581 
[Annual  Report  of  the  Chief  of  Engineers  for  1868;  see  page  70,  herewith]  of  this 
report,  and  also  to  the  map  o{  this  part  of  the  river,  in  sheets  No.  2  and  3,  and  pro- 
file on  sheet  No.  4. 

The  plan  recommended  for  the  improvement  of  navigation  at  this  point  consists 
of  a  canal  from  Browns  Ferry,  extending  along  the  river  bottom  on  the  north  side 
of  the  river  to  the  foot  of  Slmce  Island,  a  distance  of  10.3  miles;  thence  to  the  mouth 
of  Elk  River,  a  distance  of  4,400  feet.  The  canal  will  be  built  in  the  bed  of  the  river, 
between  high  embankments,  protected  inside  and  out  by  slope  walls.  A  sufficient 
space  is  left  between  the  canal  and  the  shore  for  the  outlet  of  Poplar  Creek  Slough. 
Estimates  of  the  cost  of  constructing  this  canal  are  appended.  For  greater  con- 
venience it  has  been  divided  into  sections. 

The  estimate  of  the  work  is  based  upon  the  plan  of  making  the  bottom  of  the  canal 
low  enough  to  enable  the  river  above  to  feed  it  at  low  water.  It  is  believed  that  by 
the  construction  of  a  dam  across  the  Tennessee  river  1  mile  below  Browns  Ferry, 
at  the  head  of  Coxs  Island,  the  water  can  be  raised  some  7  feet,  thus  saving  some 
640,000  yards  of  rock  excavation,  and  probably  500,000  yards  of  earth  excavation, 
thus  reducing  the  cost  one-half. 

If  this  plan  were  adopted  more  masonry  would  be  required  at  the  upper  end  of  the 
canal.  On  account  of  the  limited  time  granted  foi  the  completion  of  the  survey,  I 
was  unable  to  obtain  sufficient  data  for  making  an  estimate  of  the  work  upon  this 
basis,  but  I  am  decidedly  of  the  opinion  that  the  feasibility  of  this  plan  should  be 
ascertained  before  the  work  of  constructing;  the  canal  is  commenced. 

The  dimensions  of  the  canal  for  which  the  following  estimates  were  made  are  100 
feet  width  at  bottom,  with  a  depth  of  water  of  6  feet,  and  a  slope  in  earth  of  IJ  feet 
horizontal  to  1  vertical.  The  locks  are  to  be  300  feet  between  the  miter  sills  and  70 
feet  in  width. 


THE  RIVER   LEAVES  THE  MOUNTAINS. 

The  river  majr  be  considered  as  ending  here  (Kellys  Ferry)  its  mountain  career. 
The  mountain  ridges  gradually  recede  from  the  river,  giving  place  to  fertile  bottom 
lands  until  the  river  reaches  Sequatchie  Valley,  where  the  bottom  becomes  a  valley. 
Reefs,  shoals,  and  eddies  disapjx'ar  from  the  river,  and  the  only  obstructions  that 
present  themselves  are  a  few  sand  and  gravel  bars  and  some  rock  that  yields  to  slight 
work. 

At  Bridgeport,  Ala.,  the  river  enters  the  plains  of  Alabama.  For  56  miles  its 
course  is  nearly  southwest,  with  a  wide  level  region  on  its  right  and  sand  mountains 
on  its  left 

Throughout  this  distance  the  river  is  very  uniform  in  its  character,  havine  a  width 
of  1,500  Feet,  and,  with  the  exception  of  Widows  Bar  and  Guntersville  Reefi  with  12 
and  14  inches  of  water,  respectively,  there  is  an  average  depth  of  6  feet.  The  bed 
of  the  river  consists  of  mountain  limestone;  bank  from  25  to  30  feet  above  low  water; 
easy  slope,  and  covered  with  vegetation. 

&ind  Mountain,  sometimes  called  Raccoon  Mountain,  lies  3  miles  to  the  left  of  the 
river  at  Bridgeport  and  6  miles  to  the  left  at  Widows  Bar.  This  ridge  runs  nearly 
south,  and  as  tne  course  of  the  river  is  southwest,  the  country  spreads  out  into  a 
broad  valley  some  20  miles  below  Widows  Bar.  On  the  right  bank  the  bottom 
land  is  from  IJ  to  2  miles  wide  ;  beyond  this  is  the  upland,  20  to  25  feet  higher  than 
the  bottoms.  These  bottom  lands  and  the  few  lai^e  islands  in  the  river  have  the 
richest  alluvial  soil,  subject  to  4  feet  overflow,  which,  however,  is  not  considered 
objectionable,  as  the  uplands  furnish  elevated  sites  for  residences,  and  the  overflow 
annually  enriches  the  soil. 
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At  Guntersville  the  river  turns  almost  at  right  angles  to  its  former  conrse  and  flows 
north  west.  The  valley  below  this  point  is  one  of  oenudation,  or  scooped  out  in  the 
horizontal  strata  of  the  carboniferous  rocks. 

Near  Guntersville  a  low  ridge  of  mountains  is  cut  through  by  the  river,  expoeine 
carboniferous  limestone  about  100  feet  high.  This  is  the  last  spur  of  the  Cumberland 
Mountains  which  the  Tennessee  River  meets  in  its  course  to  the  Ohio. 

Viewing  the  river  between  Guntersville  and  Bridgeport  as  the  arc  of  a  circle,  this 
ridge  would  be  the  chord,  passing  by  Huntsville,  intersecting  the  river  near  Gunters- 
ville, and  onward  south. 

CHANOES  ON  THB  FACB  OF  THB  OOUMTBT. 

One  notable  feature  of  this  portion  is  the  absence  of  v^etation  on  the  slopes  of 
the  river  banks,  indicating  the  sandy  character  of  the  soil.  The  country  having 
been  once  in  a  high  state  of  cultivation,  but  little  timber  is  seen  immediately  on  the 
river.  The  strong,  red  soil,  so  characteristic  of  North  Alabama,  the  numerous  water 
courses,  and  the  undulating  surface  of  the  country,  once  justly  entitled  it  to  be  called 
**the  garden  spot  of  the  South.'* 

From  Bridgeport  to  Decatur  the  fall  in  the  river  does  not  exceed  perhaps  20  feet 
in  the  distance  of  100  miles,  there  being  only  two  places — Guntersville  and  Widows 
Bar — where  the  river  is  extremely  shallow  at  low  water.  With  this  slight  fall  the 
current  is  always  moderate,  in  few  places  greater  than  3  miles  per  hour  at  nigh  water 
where  the  river  is  30  feet  deep. 

From  Decatur  to  Browns  Ferry,  the  head  of  the  lower  series  of  obstructions,  a  dis- 
tance of  12  miles,  is  found  the  best  part  of  the  river,  lying  between  Muscle  Shoals 
and  the  head  of  the  river.  The  average  depth  is  9  feet  at  low  water;  least  depth,  3J 
feet;  width,  from  1,50Q  to  1,800  feet;  current,  1}  miles  per  hour,  and  navigable  in 
any  part,  even  in  low  water.  The  river  here  resembles  a  lake.  This  character,  and 
the  proximity  of  a  large  slough  and  Swan  Lake,  would  favor  the  opinion  that  the 
channel  once  washed  against  the  low  hills  of  the  uplands,  3  miles  east  of  Decatur. 
The  force  of  the  current  is  now  directed  against  the  Decatur  bank,  and  as  this  is  com- 
posed of  limestone  and  a  compact  mass  of  gravel,  cemented  by  oxide  of  iron,  the 
present  channel  may  be  regarded  as  stable. 

Below  Decatur  and  to  the  left  of  the  river  the  fertile  valley  of  Courtland  spreads 
out  15  or  20  miles  from  the  river  to  the  base  of  the  terraced  Sand  Mountiuns  of 
Alabama. 

On  the  right  of  the  river  are  the  low,  marshy  bottoms,  3  miles  wide  to  the  uplands, 
diminishing  at  Browns  Ferry  to  a  few  hundred  feet. 

As  Browns  Ferry  may  be  regarded  as  the  head  of  the  lower  group  of  shoals,  a 
cursory  view  of  the  river  and  its  valley  between  this  point  and  Bridgeport  will  enable 
us  to  appreciate  better  the  adaptation  of  the  river  as  a  great  commercial  highway, 
and  the  alluring  advantages  and  bountiful  natural  wealth  of  the  country. 

From  Browns  Ferry  a  majestic  river,  broad,  deep,  and  with  gentle  current  at  all 
times,  is  seen  stretching  for  100  miles  above,  through  a  valley  abounding  in  the  latent 
elements  of  prosperity;  a  river  which  in  this  distance  is  seldom  seen  to  bear  on  its 
bosom  a  pellicle  of  ice,  and  a  countrv  whose  climate  is  so  genial  that  wheat  is  ripe 
for  harvest  by  the  time  tlie  green  blades  in  the  Northwestern  States  emei^  from 
the  snow.  Yet,  with  this  favorable  combination  of  natural  resources,  the  valley 
languishes  for  want  of  a  cheap  transportation  to  market,  and  this  portion  of  the  river. 
for  purposes  of  constant  and  certain  navigation,  is  as  sealed  as  though  the  river  haa 
no  outlet  to  the  Mississippi  Valley. 

Such  are  the  effects,  not  the  magnitude,  of  the  obstructions  in  the  Chattanooga 
Mountains  and  at  Muscle  Shoals. 


*  «  -»  « 

All  of  which  is  respectfully  submitted. 


Bvt  Maj.  (Jen.  G.  Wettzel, 

Major  of  Engineers,  U,  S.  A, 


William  B.  Gaw^ 
CivU  Engineer,  Chirf  Amstant  EngtMetm 


In  submitting  the  foregoing  report,  General  Weitzel  says:^ 

"With  the  plan  suggested  by  nim  for  the  improvement  of  the  obstacles  of  which 
he  gives  a  list  in  detail  I  am  fully  agreed."    ♦    *    * 

'vBut  I  am  firmly  of  the  opinion  that  the  estimates  presented  are  entirely  too 
low."    ♦    ♦    * 

'*To  improve  the  river  from  Chattanooga,  Tenn.,  to  Decatur,  Ala.,  which,  according 
to  Colonel  Gaw,  woold  cost  |68,901;  according  to  my  views,  (90,000." 
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BZTRACT  FROM  THB  BEPOBT  OF  HAJ.  WALTEB  m'FABLAND,  COBPS  OF  ENGINEEBS,  TO 
THB  CHIEF  OF  ENGINEEBS)  U.  8.  A.,  DATED  MAT  25,  1872,  ON  THB  PBOPOSED  LINE  OF 
WATEB  COMMUNICATION  BETWEEN  THE  MISSISSIPPI  BIVEB  AND  THE  ATLANTIC  OCEAN. 

Alabama  division,  extending  from  Browns  Ferry,  at  the  head  of  the  Muscle  Shoals, 
tip  the  Tennessee  to  the  mouth  of  Short  Creek,  2}  miles  above  Guntersviile,  Ala; 
distance,  76  miles  by  steamboat  measurement.  This  portion  of  the  river  is  broad, 
straight,  and  almost  free  from  obstnictions.  with  abundant  water,  except  at  Gunters 
Bar,  trunters  Beef,  Flint  River  Towhead,  Whitesburg  Shoals  and  Reefs,  and  Limestone 
Shoals,  where,  during  the  lowest  stage  of  the  river,  the  depth  of  water  varies  from 
10  to  ^  inches.  Here,  too,  in  the  absence  of  an  accurate  survey,  we  are  compelled  to 
depend  upon  an  approximate  estimate,  which  I  put  at  $75,000,  to  insure  3  feet  depth 
at  the  lowest  stage  of  the  river,  and  5  feet  at  the  ordinary  stage,  with  channel  ways 
not  less  than  150  feet  in  width. 


Exhibit  No.  6. 

extbactb  fbom  joubnal  of  mb.  w.  o.  williamson,  assistant  enoineeb,  concebning 
thb  subvey  of  the  tennessee  biveb  between  bbidgepobt  and  dbcatub,  ala. 

June  8 J 1876. — Received  orders  from  Major  McFarland  to  continue  the  survey  of 
the  shoals  from  Bridgeport,  Ala.,  instead  of  returning  to  Loudon,  as  was  intended. . 
I  immediately  went  to  work  to  get  the  boats  and  parties  equipped  for  the  work,  and 
was  enabled  to  commence  work  by  the  18th  of  June. 

June  18i  1875. — Commenced  sounding  Long  Island  or  Bridgeport  Shoals  this  morn- 
ing at  7  o'clock,  the  lines  having  been  run  on  the  last  survey  just  finished.  We  took 
44  soundings. 

These  shoals  commence  above  the  island  and  continue  some  distance  below  it. 
There  are  short  intervals  of  deep  water,  but  most  of  the  distance,  nearly  5  miles,  the 
water  is  shoal.  The  left  chute  was  the  one  examined,  as  it  is  the  one  now  used  by 
boats,  and  the  draw  of  the  bridge  of  the  Nashville,  Chattanooga  and  St.  Louis  R.  II. 
Co.  is  over  that  chute,  and  it  is,  so  far  as  I  could  judge  from  my  examination,  the 
chute  most  capable  of  improvement.  The  shoals  consist  of  bars  of  gravel  and  ledges 
of  solid  rock.  The  channel  is  very  tortuous  and  hard  to  follow,  and  does  not  afford 
over  17  or  18  inches  at  extreme  low  water;  indeed  it  is  doubtful  whether  boats  can 
eet  the  deepest  water  over  these  bars,  as  after  passing  one  bar  they  are  not  always 
heading  for  the  deep  water  over  the  next  bar,  and  this  makes  it  diflScult  to  get  the 
boat  in  position  to  strike  the  chute  on  the  next  bar.    There  are  a  great  manv  snags. 

June  19, 1876. — I  left  on  steamer  Emma,  Captain  Samuels  and  Captain  Spiller,  and 
the  pilots  pointed  out  each  shoal  as  we  went  down,  and  I  annex  a  list  oi  them  as 
given  me,  with  the  distances,  which  I  think  are  incorrect.  The  depth  of  water  and 
the  character  of  the  shoals  as  they  gave  them  to  me  I  consider  reliable. 

lAsl  of  shoals  from  Bridgeport  to  Decatur,  Ala, 


No. 

Name. 

Distance 

between 

shoals. 

Tota: 
distance 
from 
Bridge- 
port. 

Depth  of 
water  at 
extreme 

low 
water. 

1 

Long  Island 

0 

7 

'I 

5 
8 
8 
10 
4 
2 
2 

1* 

6 

8 

0 

7 
19 
25 
30 
8S 
41 
61 
56 
67 
69 
601 
C6i 

m 

Inches. 
15 

2 

Widows  Bar 

15 

8 

Crow  Creek 

20 

4 

Coffee  Bend 

5 

Bellefonte 

15 

« 

Jones  Creek 

24 

7 

HcGuinns  Ferry 

120 

8 

Larklns  Towhead 

22 

9 

flycftmore Shoals. .....    .           .  .        

20 

10 

Swaffords 

20 

11 

BoTPani*  Ti4\nf1fnff , r .  - . . . . 

18 

12 

vine  Inland  Chxite 

22 

18 

Bock  Island 

18 

14 

Henrys  Bhoals 

48  or  GO 
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List  of  shoals  from  Bndgeporl  to  Decatur^  Ala, — Continiied. 


No. 


15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
26 
26 
27 
28 
29 


Name. 


Henrys  Island 

Guntcrs  Reef 

Gunters  No.  2,  or  Beards. 

Beards  Creek 

Paint  Rock 

Flint  River 

Chtinns  Shoals 

Whltesbiug 

Big  Svcamore 

Burdme 

Lewis  Bend 

Triana. 


Gillsport 

Bracks  Bar 

Limestone  Bar. . . 
Decatur  (no  bar) 


Total 

Depth  of 

Difltanoe 

distance 

water  at 

between 

from 

extreme 

shoals. 

Bridge- 
port. 

low 
water. 

hteket. 

U 

1l 

20 

1 

72 

15 

2 

1            74 

18 

1 

75 
86 

n 

21 

9 

96 

16 

6 

100 

2D 

1 

101 

20 

1 

lOlf 

20 

1 

1021 

20 

9 

nil 

20 

4 

1161 

22 

7 

1221 

20 

1 

1231 

8 

1811 

20 

e 

ISJk 

June  S4i  1875, — Finished  the  survey  and  sounding  at  Widows  Bar;  took  28  cposb 
sections.  Bench  marks  were  established  on  the  right  Imnk.  Examined  a  l^r  descnbed 
as  Cedar  Bluff;  found  3  feet  water  at  low  water.  I  learned  from  a  pilot  on  the  Emma 
that  the  real  bar  was  called  Coxs  Mound,  and  was  just  opposite  a  mound  of  that 
name;  that  there  was  alw^ays  2  feet  of  water  on  the  b£u*,  and  that  it  was  not  over  600 
feet  wide.    Therefore,  1  foot  dredging,  200  feet  by  600  feet,  will  give  a  waterway. 

June  ^6y  1875. — ^Moved  on  to-day  to  the  mouth  of  Crow  Creek.  Engaged  idl  day 
examining;:  shoals,  moving,  and  determining  where  to  commence  and  end  tiie  survey 
of  Crow  Creek  Island  Shoals;  commenced  the  survey  and  ran  4,000  feet 

July  If  1875. — Moved  camp  to-day,  examining  Coffee  Bend  as  we  passed;  found 
plenty  of  water.  Arrived  at  Bellefonte  Shoals  and  examined  them,  so  as  to  find  out 
where  to  commence  work. 

July  Sf  1875. — Ban  11,000  feet,  making  the  survey  of  Bellefonte  Shoals;  took  27 
cross  sections. 

July  5,  1875. — Finished  both  the  lines  and  the  survey  of  Bellefonte  Shoals  to-day; 
took  26  cross  sections. 

July  6, 1875. — Moved  camp  and  examined  the  following  bars  as  we  passed  on  down 
the  river: 

Jones  Creek,  said  by  pilots  to  afford  only  2  feet  of  water  at  low  water;  we  could  not 
find  less  than  2.8  feet  at  low  water.  Mr.  Hitch,  ferryman  at  McGuinns  Ferry,  gave 
us  low- water  mark,  and  we  found  it  0.15  above  what  our  gauge  called  for,  the  water 
being  by  his  mark  4  above  low  water,  and  by  our  staff  4.15  above  low  water.  There 
are  no  shoals  at  McGuums  Ferry. 

Chisenhalls  Bar  below  shows  3  feet  water  at  low  water.  The  water  is  shoal  for  6 
or  8  miles  below  Bellefonte.  At  Jones  Creek  there  are  two  bars  making  out  into  the 
river,  one  from  the  right  bank  and  one  from  the  left  But  after  a  careful  examina- 
tion I  could  not  find  less  than  2.8  feet  of  water  at  low  water,  and  do  not  think  a  sop- 
vey  necessarv  for  an  approximate  estimate. 

Chisenhalls  Bar  seems  to  consist  of  very  narrow  ledges,  but  we  could  not  find  less 
than  3  feet  of  water  in  the  channel  at  low  water^  and,  therefore,  we  would  not  stop 
for  a  survey.  We  made  a  very  careful  examination  of  this  bar,  too,  with  the  above 
result 

On  reaching  Larkins  Towhead  we  found  a  gravel  bar  extending  entirely  across  the 
river  with  a  cnannel  near  the  right  bank,  and  after  passing  the  bsur,  running  along 
the  right  bank  a  short  distance,  and  then  making  to  tne  left  Below  the  shoals  is  a 
reef  of  standing  rock,  which  should  be  removed.  Near  the  left  bank  lies  the  tow- 
head,  and  is,  as  it  were,  the  nucleus  of  the  bar.  The  narrow  chute  between  this 
towhead  and  the  left  hank  is  very  shallow  and  swift 

JtUy  9, 1875, — ^Took  6  cross  sections  and  triangulated  the  position  of  a  rock  reef 
below  the  shoals  by  10  o'clock.  We  then  moved  camp  to  the  mouth  of  Mink  Greek, 
on  the  right  bank  Delow  Swaffords  Shoals.  We  ouRht  to  have  stopped  a  mile  and  a 
half  above,  about  half  a  n^e  below  Sycamore  Shoam,  but  owing  to  the  height  of  the 
water  and  our  not  bavins  a  pilot,  we  could  not  find  me  shoals.  The  whole  day  wae 
consumed  soondiog  and  vying  to  find  the  head  and  foot  of  Svcamore  Shoals. 

/«%  1^  1075.— We  oommenoed  the  survey  of  Sycamore  Snoala  to-day;  naabool 
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3,000  feet  on  each  side  of  the  river;  took  14  cross  sections.  These  shoals  seem  to 
consist  of  a  series  of  rock  and  sand  bars,  with  water  enough  in  the  channel,  but  the 
channel  is  so  crooked  that  it  is  difficult  to  follow,  and  is  probably  impassable  at  low 
water.  Water  stood  to-day  4.8,  5,  and  5.05  above  low  water  at  6  a.  m.,  12  ul,  and 
6  p.  m. 

July  IS,  187S, — Took  14  cross  sections  by  dinner  time,  finishing  Sycamore  Shoals. 
The  water  was  4.7  above  low  water,  and  I  did  not  commence  sounding  Swaffords 
Shoals.  Water  gauge  read  as  follows:  4.75,  4.7,  4.75,  rising  slowly.  It  commenced 
raining  after  dinner,  and  rained  all  the  afternoon  and  all  night. 

July  ISf  1876, — Ran  about  3,500  feet  on  the  left  bank  at  Swaffords  Shoals.  The 
water  was  too  high  to  sound.  It  rained  until  late  in  the  day.  This  morning  and 
after  dinner  commenced  a^ain.  At  present  writing,  8.30  p.  m.,  water  is  5.6  above 
low  water,  and  rising  rapidly.    Water  gauge  read  as  foUows:  5,  5.20,  5.60. 


ExHiBrr  No.  6. 

EXTRACTS  FROM  THE  ANNUAL  REPORTS  OF  THE  CHIEF  OF  ENGINEERS,    OONCERNINO  THE 
IMPROVEMENT  OF  THE  TENNESSEE  RIVER,  BETWEEN  CHATTANOOGA  AND  MUSCLE  SHOALS. 

[Annual  report  1877,  pp.  680,  690,  and  69L] 

Ellc  River  Shoals. — These  shoals  are  at  the  upper  end  of  the  chain  of  obstructions 
known  as  Muscle  Shoals,  and  their  improvement  has  been  contemplated  and  estimated 
for  in  all  schemes  for  the  improvement  of  the  Tennessee  River. 

The  usual  plan  recommended  has  been  to  extend  the  Muscle  Shoals  Canal  along 
the  north  sioe  of  the  river  and  around  these  shoals  to  a  point  near  the  upper  end  oi 
Browns  Island.  (See  map  herewith.)  The  estimate  for  this  is  $1,115,000.  It  will 
be  noticed  that  this  line  crosses  the  mouth  of  Elk  River,  a  stream  but  little  known, 
but  which  drains  more  than  2,000  square  miles  of  country,  or  about  the  area  of  the 
whole  State  of  Delaware.  To  cross  this  stream,  except  by  an  aqueduct,  would  be  an 
extremely  dangerous  experiment,  and  would  require  a  guard  lock  below  the  river 
high  enough  to  reach  above  the  highest  floods  in  either  Elk  Elver  or  in  the 
Tennessee. 

With  a  view  to  avoiding  this  difficulty  and  of  taking  advantage  of  some  5  miles  of 
deep  water  in  the  Tennessee  above  the  mouth  of  the  old  canal,  a  resurvey  of  the 
south  shore  of  the  river  from  Browns  Island  to  Lambs  Ferry  was  authorized  by  the 
Chief  of  Engineers,  and  w£is  completed  in  January  last  by  Mr.  Paul  Le  Hardy,  whose 
report  is  appended.  From  this  it  appears  perfectiy  feasible  to  take  the  south  side  of 
the  river,  and  that  the  cost  will  be  greatly  reduced  thereby.  His  estimate,  which 
appears  liberal  and  includes  25  per  cent  for  contingencies,  is  $736,249  or  $378, 750  less 
than  the  lowest  estimate  for  the  canal  on  the  north  side  of  the  river.  [See  also 
Exhibit  No.  6a.] 

[Annual  report  1878,  p.  766.] 

I2k  River  Shoals, — Further  examination  confirms  the  opinion  expressed  in  the  last 
report  that  this  obstruction  can  be  overcome  at  a  much  less  cost  than  originally  esti- 
mated; and  as  soon  as  the  new  appropriation  was  available  an  outfit  of  boats,  tools, 
and  supplies  was  procured  for  a  large  force  of  workmen,  authority  having  been 
obtained  to  do  the  work  by  hired  labor. 

The  work  is  now  making  good  progress.  Boats  and  cabins  for  the  men  are  being 
built,  and  a  temporary  dam  2,000  feet  long  has  been  built  from  the  south  shore  to 
Browns  Island,  which  will  enable  the  excavation  of  reefs  in  the  channel  at  the  head 
of  the  shoals  to  be  carried  on  to  good  advantage,  as  has  been  done  at  Little  Muscle 
Shoals  under  similar  conditions.  Mr.  Samuel  Whinery,  assistant  engineer,  is  in 
local  charge  of  this  work  and  is  pushing  it  with  energy. 

[Annual  report  1879,  p.  1249.] 

At  Elk  River  Shoals  the  work  of  excavating  the  rock  reef  at  the  head  of  the  shoals 
was  continued  until  the  end  of  November,  when  the  water  rose  so  high  as  to  put  a 
stop  to  this  work  for  the  season.  The  force  was  then  put  to  work  in  quarr3dng  and 
boating  stone  and  building  the  retaining  diun  which  forms  the  channel  around  Mil- 
ton Buiff.  Some  30,000  cubic  yardB  of  rock  were  thus  quarried  and  built  into  the 
dam  daring  the  season,  forming  about  2,347  linear  feet  of  completed  dam  and  2,385 
feet  more  which  was  raiaed  ^ove  the  water.    As  soon  as  tiie  water  became  low 
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enough  to  resume  work  in  the  channel,  which  occurred  in  June  last,  the  force  was 

again  removed  to  the  head  of  the  shoals,  and  after  putting  up  cabins  to  accommodate 

800  men,  and  making  some  repairs  to  the  temporary  dam,  which  had  stood  almost 

uninjured  through  the  hieh- water  season,  the  rock  excavation  was  resumed  and  was 

making  considerable  headway  at  the  close  of  the  fiscal  year. 

During  the  year  1,500  cubic  yards  of  rock  were  excavated  from  the  channel.    It 

is  hoped  that  during  the  present  low- water  season  all,  the  channel  excavation  at  tlus 

))«)int  will  be  completed,  or  at  least  cut  through  the  reef  to  a  width  of  80  feet,  which 

will  make  the  work  practically  independent  of  the  stage  of  water  in  the  river,  as  the 

dams  can  be  built  at  almost  any  time  during  the  year.    The  short  piece  of  canal 

squired  just  below  Milton  Bluff  can  also  m  built  without  waiting  for  low  water, 

and  there  will  be  nothing  but  want  of  funds  to  interfere  with  the  speedy  completion 

of  the  Elk  Biver  Shoals  improvement,  so  that  it  will  be  available  as  soon  as  toe  Big 

Muscle  Shoals  Canal  is  completed.    Mr.  Samuel  AVhinery  h{is  continued  during  the 

year  as  assistant  engineer  in  charge  of  this  work,  and  has  had  an  average  of  180  men 

under  his  supervision. 

[Annual  report  1880,  pp.  1671  and  1672.] 

Elk  River  division, — ^The  channel  excavation  opposite  Browns  Island  was  con- 
tinued until  the  21st  of  October,  when  the  small  remaining  force  was  removed  to  the 
quarries  at  and  below  Milton  Bluff,  where  it  was  employed  in  quarrying  stone  and 
completing  and  extending  the  retaining  dam  around  Milton  Bluff,  and  eastward 
toward  the  lower  end  of  Browns  Island. 

Eleven  thousand  two  hundred  and  forty-six  cubic  yards  of  rock  were  blasted  and 
removed  from  channel,  4,516  cubic  yarcis  of  rock  quarried,  7,766  cubic  ^ards  of 
rock  put  in  dams,  2,342  cubic  yards  of  earth  were  stripped  from  the  quarries  and 
placea  in  the  dams  at  such  points  as  an  earthen  filling  was  required. 

The  dams  were  substantially  built,  and  have  safely  withstood  the  heavy  floods  of 
the  last  winter. 

A  suitable  quarry  for  dimension  stones  for  the  locks  was  hunted  up  and  opened  so 
far  as  to  demonstrate  that  the  stone  was  of  an  excellent  quality,  both  as  to  duralnlity 
and  ease  of  quarrying  and  cutting. 

It  is  hopea  that  the  present  season's  work  will  complete  the  channel  excavation 
and  so  far  extend  the  permanent  dam  that  the  temporary  dam  can  be  removed,  and 
the  first  5  miles  of  this  shoal  will  become  navigable,  so  mat  all  our  supplies  may  be 
boated  down  to  the  first  lock  below  Milton  Bluff. 

[Annual  report  1881,  pp.  1842  and  1843.] 

Elk  River  ShodU  division. —  *  *  *  It  was  hoped  that  last  season's  work 
would  finish  the  necessary  channel  excavation,  but  funds  were  not  available  until 
July  9,  1880,  and,  owing  to  the  difiiculty  in  getting  a  sufficient  force  together,  it  was 
found  impossible  to  get  through  before  the  work  was  stopped  by  high  water. 

There  is  every  indication  that  the  ])resent  season  will  see  this  channel  work  com- 
pleted, and  the  retaining  dam  so  far  extended  that  BU])plie8  can  be  shipped  by  wato* 
to  the  camp  at  Milton  Bluff. 

fAnnual  report,  1882,  pp.  1839  and  1840.] 

Elk  River  division. —  *  «  «  The  channel  excavation  opposite  Bro?m8  Island, 
where  the  bed  of  the  river  required  more  or  less  blasting  out  for  a  distance  of  nearly 
2  miles,  requirinjj  the  removal  of  39,750  cubic  yards  of  rock,  was  accomplished  by 
inclosing  successive  portions  of  the  channel  in  cofferdams  and  then  pumping  the 
water  out  so  as  to  admit  of  rapid  and  satisfactory  work.  The  last  of  these  co^r^ 
dams  was  cleared  out  in  September,  just  in  time  to  escapee  the  hi^h  water,  and  noth- 
ing more  will  be  required  to  render  this  part  of  the  river  navigable  as  far  down 
as  Milton  Bluff  when  the  retaining  dam  mIow  Browns  Island  is  completed.  This 
dam  IB  more  than  four-fifths  done  and  can  easily  be  completed  in  one 


Exhibit  No.  6a. 

EXTRACT  FROM  REPORT  OF  MR.  PAUL  liE  HARDY,  ASSISTANT  ENGINEER,  DATED  JANUARY 
29,  1877,  BEING  PART  OF  APPENDIX  R,  PAGES  589  AND  590,  PART  I,  ANNUAL  REPORT  OF 
THE  CHIEF  OF  ENGINEERS  FOR  1877. 

Chattanooga,  Tbnn.,  January  f9, 1S77, 

Captain:  I  b^  to  submit  herewith  my  report  on  the  examination  of  the  TeunesKe 
River  from  Guntersville,  Ala.,  to  Browns  Ferry,  and  on  the  resurvey  of  the  Elk  Bitw 
Shoals. 
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In  accordance  with  instructions  received  from  you,  dated  October  23,  1876,  Ipro- 
ceeded  to  Guntersville  to  take  charge  of  the  survey  boats  left  there  by  Mr.  W.  G. 
Williamson,  assistant  engineer. 

Rainv  weather  having  set  in  just  before  my  arrival  at  Guntersville,  I  was  anxious 
to  reach  the  Elk  River  Shoals  before  the  river  became  too  high  and  muddy  to  permit 
of  a  satisfactory  eiamination  there.  I  therefore  made  hurried  examinations  of  the 
various  obstructions  between  Guntersville  and  Browns  Ferry  without  stopping  the 
large  boats;  for,  owing  to  the  very  low  stage  of  the  river,  there  was  very  little  cur- 
rent, and  the  small  number  of  men  we  could  accommodate  on  the  boats  made  our 
progress  slow  enough. 

At  Guntersville  the  river  is  about  30  feet  deep.  This  depth  gradually  decreases  as 
we  approach  Beards  Reef,  2  miles  below  Guntersville.  This  consists  of  a  ledge  of 
limestone  running  straight  across  the  river  from  the  south  bank  to  within  250  feet 
of  the  north  bank.  At  low  water  there  is  a  depth  of  only  1.8  feet  in  this  channel, 
while  the  reef  is  almost  bare. 

About  400  feet  below  this  "chute"  is  a  broad  gravel  bar  extending  from  the  north 
bank  halfway  across  the  river,  compelling  boats  to  turn  inmiediately  below  the  reef 
and  run  to  the  south  side  of  the  river. 

Three-quarters  of  a  mile  below  this  reef,  Beards  Bluff,  a  high  limestone  ridge,  ends 
abruptly  at  the  water's  edge  and  causes  the  river  to  take  a  northerly  course  for  a 
couple  of  miles.  The  water  is  over  10  feet  deep  opposite  this  bluff,  and  remains  deep 
down  to  the  mouth  of  Flint  River,  18  miles  below  Guntersville.  There  are  two  snags 
in  the  channel  opposite,  or  a  little  below  the  mouth  of  Flint  River.  The  water  is  from 
4  to  10  feet  deep  m  the  channel,  which  at  this  point  is  on  the  north  side,  but  turns 
to  the  south  side  from  just  below  the  mouth  of  the  Flint. 

.From  this  point  there  is  deep  water  to  Hobbs  Island,  which  begins  about  23  miles 
below  Guntersville.  The  mam  channel  is  on  the  south  side,  and  the  least  depth 
found  is  about  4  feet  until  near  the  foot  of  this  island,  which  is  about  3  miles  long, 
where  a  reef  extends  across  the  channel,  and  there  is  not  over  2  feet  of  water  on  it  at 
the  lowest  stage.  As  the  current  is  not  very  strong,  gravel  and  some  drift  form  a  bar 
extending  a  few  hundred  feet  below  the  reef. 

One  mfle  below  this  reef  is  Whitesburg,  a  landing  some  9  miles  south  of  Hunts- 
ville  and  about  27  miles  below  Guntersville. 

Three-quarters  of  a  mile  below  Whitesburg  is  a  reef  or  broad,  shallow  limestone 
bar,  on  which  there  is  at  low  water  only  about  2  feet  depth,  the  **  chute"  being  near 
the  middle  of  the  river;  fall  very  light. 

From  here  the  river  becomes  Seep  again  for  a  long  distance. 

Limestone  Shoals,  the  next  obstruction,  is  about  55  miles  below  Guntersville.  The 
river  here  averages  about  2,000  feet  in  width,  bottom  very  even,  of  solid  limestone. 

A  reef  extends  across  the  river  about  three-fourths  of  a  mile  below  the  mouth  of 
Limestone  Creek,  over  which  there  is  2J  feet  at  low  water,  with  shallow  water  for 
about  100  yards  above  and  below  the  reef. 

The  steamboat  channel  is  from  200  to  300  feet  from  the  north  bank,  and  a  danger- 
ous rock  stands  on  the  reef  just  in  the  channel. 

From  Limestone  Shoals  to  Decatur,  about  6  miles,  there  is  good  water  without 
obstructions. 

At  Decatur  the  **draw  "  in  the  Memphis  and  Charleston  Railroad  bridge  gives  a 
channel  of  about  60  feet  only,  and  is  too  close  to  the  shore  to  allow  an  easy  passage 
to  steamboats. 

From  Decatur  to  Browns  Ferry,  a  distance  of  12  miles,  there  are  no  obstructions. 

To  improve  the  river  at  the  various  points  already  mentioned  I  would  propose  the 
following  plans,  viz: 

At  Beuros  Reef  a  wing  dam  thrown  across  the  stream  just  below  the  reef  from  the 
south  iMLnk  to  the  outer  edge  of  the  boat  chute  probably  will  give  depth  enough  in 
the  channel;  another  dam  oelow  to  prevent  the  water  thus  gamed  from  being  lost 
over  the  gravel  bar. 

1,500  linear  feet  of  riprap  dams,  at  |10  per  linear  foot |15, 000 

At  month  of  the  Flint  the  removal  of  two  snags  will  leave  the  channel  clear  of 
obstmctionfl,  with  a  depth  of  from  4  to  10  feet  at  low  water. 

Removing  two  snags,  at|25  each $50 

At  Hobbe  Island  a  wing  dam  about  600  feet  long  will,  it  is  believed,  give  the 
required  4-foot  depth  at  low  water. 

Opposite  or  a  little  below  the  head  of  Hobbe  Island  stone  could  be  had  from 
Coffee  BloiK. 

600  linear  feet  of  riprap  dams,  at  $10  per  linear  foot $6,000 
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At  Whitesburg  Shoal,  as  this  place  is  shallow  for  some  distance,  excavating  a  chan* 
nel  would  be  too  expensive,  and  the  fall  being  very  light  perhaps  the  best  way  to 
overcome  the  shallow  water  is  to  build  two  wing  dams  from  the  opposite  shores, 
leaving  a  channel  where  there  is  most  water  now. 

1,500  linear  feet  of  riprap  dams,  at  $10  per  linear  foot $16, 000 

At  Limestone  Shoals  a  dam  along  the  reef  from  the  south  bank  to  the  boat  chan- 
nel near  the  north  bank  and  a  retaining  dam  of  about  100  yards  would  make  the 
channel  available  to  boats  drawing  3  feet  of  water. 

2,000  linear  feet  of  riprap  dams,  at  $10  per  linear  foot $20, 000 

Elk  River  Shoals. — The  survey  of  this  portion  of  the  Tennessee  River  was  begun 
on  the  south  bank  a  little  above  the  head  of  Browns  Island.  Search  was  made  for 
some  station  of  the  survey  of  1871  as  a  point  to  start  from,  but  none  could  be  found; 
the  original  line  having  been  run  in  fields,  the  stakes  were  all  plowed  up.  Bench 
marks  had  been  mutilated  and  the  elevations  completely  effaced  oy  time.  A  line  of 
levels  was  started  with  an  assumed  elevation  of  500  feet  above  tide. 

Frequent  trlangulation  was  made  to  ascertain  the  width  of  the  channel  and  esp^ 
cially  to  locate  lines  of  soundings. 

Down  as  far  as  station  59  +  67  the  depth  of  water  ranged  from  4  to  10  feet.  Fre- 
quently this  depth  could  be  found  right  close  to  the  banks. 

Below  station  59  -f  67  commences  a  series  of  reefs  extending  across  the  channel  and 
down  as  far  as  station  94;  least  depth  of  water  in  boat  chute  is  1.8  feet  at  lowest 
stage,  but  the  chute  is  so  crooked  as  to  be  entirely  unavailable  at  low  water  for  oUier 
than  light  flatboats. 

It  is  therefore  deemed  necessary  to  extend  a  riprap  dam  from  the  island  toward 
the  south  bank  and  a  retaining  dam  down  to  the  foot  of  this  shoal,  thus  making  a 
channel  along  the  south  bank  of  the  river.  Some  rock  excavation  will  be  necessary 
to  remove  the  crests  of  the  reefs. 

The  fall  on  this  shoal  is  0.89  foot  in  3,400  feet,  and  will  be  no  impediment  to 
navigation. 

From  station  94  to  station  120  there  is  from  3  to  4  feet  of  water  in  the  channel. 

Opposite  station  120  begins  another  series  of  reefs,  extending  down  as  far  as  station 
145,  with  very  nearly  4  feet  in  the  channel  between  the  reefs.  As  the  best  water  is 
in  the  middle  of  the  river,  I  propose  to  raise  the  water  by  building  at  the  foot  of  the 
shoal  two  wing  dams  from  both  banks  toward  the  chute,  leaving  an  opening  about  400 
feet  wide. 

Some  excavation  will  also  be  necessary  to  clear  the  channel  of  some  projecting 
rocks  and  a  portion  of  the  upper  reef. 

The  fall  on  this  shoal  is  0.64  foot  in  2,500  feet. 

From  station  145  to  the  foot  of  Browns  Island  the  depth  of  water  is  from  4  to  over 
10  feet.  But  the  river  is  shallow  halfway  from  the  foot  of  the  island  to  the  south 
shore,  and  remains  shallow  down  to  Milton  Bluff,  a  nyle  and  a  half  below. 

A  series  of  reefs,  with  shallow  water  between  them,  begins  a  little  below  the  foot 
of  Browns  Island  and  continues  down  to  Milton  Bluff.  The  river  here  becomes 
very  wide,  and  the  fall  is  greater  than  on  the  previous  shoals. 

It  will  be  necessary  to  confine  the  water  of  the  south  side  of  Browns  Island  into  a 
narrower  channel.  A  dam  must  be  built  from  the  foot  of  the  island  almost  directly 
downstream  to  a  point  opposite  Wild  Goose  Towhead,  about  800  feet  to  the  right 
of  it,  and  from  here  a  stronger  dam  to  the  towhead.  This  is  to  prevent  driftwood 
from  accumulating  in  the  channel  as  it  narrows  below.  From  the  towhead  a  retain- 
ing dam  gradually  approaching  the  south  shore  down  to  station  314,  where  tiie 
channel  would  be  about  300  feet  wide. 

The  fall  from  the  foot  of  Browns  Island  to  eddy  water,  opposite  the  foot  of  Milton 
Bluff,  is  3.12  feet  in  7,000  feet. 

Very  respectfully,  your  obedient  servant, 

Paui.  Le  Ha^t, 
Capt.  W.  R.  King,  Assistant 

Corps  qf  Enffineers^  U.  8.  A* 
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Exhibit  No.  7. 

befobt  of  liedt.  h.  b.  waterman,  corps  of  engineers,  on  examination  of  upper 
xntrangb  to  the  elk  river  shoai^  canal,  tennessee  river. 

Engineer  Office,  United  States  Army, 

Nashville,  Tenn.,  January  16,  1888, 

Sir:  I  have  the  honor  to  make  the  following  report  of  an  examination,  made  under 
my  direcrtion,  of  the  upper  entrance  to  Elk  River  Shoals  Canal,  Tennessee  River. 
This  examination  was  made  entirely  with  a  view  of  straightening  the  present  steam- 
boat chute,  and  of  conducting  it  entirely  along  the  left  bank  of  the  Tennessee. 

The  map  and  profiles  inclosed  indicate  the  results  of  this  examination.  The 
soundings  were  in  the  main  located  in  exact  position  with  the  transit. 

As  the  dams  exist  at  present,  I  think  that  extreme  low  water  would  reduce  these 
soundings  b^^  a  foot,  but  as  it  seemed  to  me  that, -with  the  dams  entirely  completed 
and  tight,  this  loss  would  be  more  than  counterbalanced,  I  have  assumea  our  sound- 
ings as  taken  at  low  water. 

The  outside  boundary  of  the  proposed  new  channel  is  indicated  bv  the  red  lines  on 
the  maPi  A-B,  O-D,  the  inside  boundary  being  approximately  the  present  shore 
line.  This  location,  with  a  few  very  shght  turns,  will  give  steamboats  a  straight 
course  into  the  canal. 

The  profile  along  the  E-M  (green)  line  is  given  on  the  map.  For  a  steamboat 
channel  100  feet  wide  and  6  feet  deep  at  low  water  this  profile  indicates  that  the 
excavation  of  66,260  cubic  yards  of  solid  rock  will  be  necessary. 

Profiles  are  also  shown  giving  the  condition  of  the  present  steamboat  chute.  From 
these  it  appears  that  to  obtain  6  feet  at  low  water  it  will  require  the  excavation  of 
7,903  cubic  yards  of  solid  rock  in  the  upper  chute  and  11,491  cubic  yards  in  the 
lower,  or  a  total  of  19,394  cubic  yards. 

In  short,  to  construct  the  new  channel  will  take  about  three  times  as  much  work 
as  to  repair  the  old,  but  in  spite  of  this  I  think  there  can  be  no  question  of  the  advis- 
ability of  it. 

The  left  bank  of  the  river  will  famish  a  very  good  guide  for  nilots,  and  the  course 
is  so  nearly  straight  that  signal  lights  on  the  pier  at  Miltons  Blun  could  be  established 
which  would  furnish  the  necessary  direction  almost  up  to  the  head  of  the  channel 
excavation. 

So  much  of  this  kind  of  rock  excavation  has  been  done  at  this  site  that  probably  a 
close  estimate  of  its  cost  per  cubic  yard  can  be  made  from  facts  on  file  at  the  Chatta- 
nooga office,  so  I  have  omitted  estimates  of  cost. 
Very  respectfully,  your  obedient  servant, 

H.  E.  Waterman, 
First  LieulenajU  of  Engineers 

Lieut  Col.  J.  W.  Barlow, 

Corps  of  Engineers,  U,  8.  A, 


Exhibit  No.  8. 

report  of  mr.  w.  g.  wiluam80n,  assistant  engineer,  on  huhyjiy  of  tsnnesiskl 

bivxb  from  browns  ferry  to  lock  a. 

United  States  Engineer  Office, 

Wheeler,  Ala.,  April  6, 189S, 

Captain:  I  have  the  honor  to  submit  the  following  report  on  the  survey  from 
Browns  Ferry  to  Lock  A,  which  was  made  for  the  purpose  of  estimatinff  the  excava- 
tion required  at  Browns  Island  Chute,  in  order  to  change  the  location  of  the  channel 
from  its  present  position  to  that  of  a  channel  down  the  left  bank  of  the  river. 

The  survev  was  commenced  in  1891,  and  interrupted  by  high  water.  It  wa» 
recommenced  September  1,  1892,  Mr.  S.  B.  Williamson  b^ng  in  chaige  of  the  party. 
The  first  172  stations,  a  little  over  3}  miles,  were  found  to  have  been  plowed  up 
by  persons  cultivating  the  land,  and  were,  therefore,  rerun.  The  sounding  was  thes 
continued.  Gauges  were  established  at  Browns  Ferry,  Robinsons  Landing.  Wingot 
Landing,  the  angle  of  the  dam,  and  near  the  Biilton  Bluff  lAnHing  in  the  canaL 
Their  zeros  were  referred  to  the  zero  of  the  gauge  at  the  pier  opposite  the  bluff,  out- 
side of  the  canal. 

Soundings  were  taken  on  lines  100  feet  apart  and  at  intervals  of  25  feet  from  Browat 


Ferrv  to  near  Willards  Chute,  where  the  water  is  deep  and  the  bottom  comi^vnja:?^^ 
regular.    Below  this,  wherever  there  was  shoal  water,  toundings  were  ta>s.vsc^^^^R»:'% 
■ametimw  the  Him  wese  only  50  feet  impart  and  at  othen  100.    Xaolat^e^  \^3di.%a^ 
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reefs  were  located,  and  extra  soundings  taken  and  located  by  stadia  lines.  Precan- 
tion  was  taken  to  fix  as  accurately  as  possible  everv  obstruction,  and  points  likely  to 
be  of  service  in  estimating  the  material  which  mignt  require  removal,  and  that  tney 
might  be  relocated  when  necessary. 

There  are  seven  sheets  accompanying  this  report  showing  the  work  done  and  the 
X)osition  of  the  bars  and  reefs  better  than  I  can  describe  them.  The  low-water  marks 
were  determined  for  each  gauge  by  referring  them  to  the  pier  gauge,  the  zero  of  which 
I  have  been  told  is  the  lowest  water  ever  known  here.  The  method  of  reducing  the 
gauge  readings  to  low  water  is  shown  by  diagrams  on  the  maps.  The  gauge  readings 
reduced  to  low  water  are  also  shown  for  each  gauge  for  the  months  of  Ssptember, 
October,  November,  aud  December,  1892.  From  data  thus  obtained  a  low-water  line 
was  establif^hed  from  Browns  Ferry  to  Lock  A,  and  the  estimates  were  based  upon 
this  low-water  line. 

The  bottom  of  the  river  is  solid  rock  from  station  44,  where  the  excavation  must 
begin  for  5-foot  navigation,  all  the  way  to  Lock  A.  By  the  line  proposed,  and  which 
is  drawn  on  the  map,  the  excavation  for  5-foot  navigation  would  comtmence  opposite 
station  44  and  end  opposite  station  344,  a  distance  by  the  shore  line  of  30,000  feet, 
and  only  29,000  feet  oy  the  proposed  center  channel  line.  This  excavation  will  not 
be  contmuous,  as  the  profile  will  show,  but  will  extend  over  part  of  seven  sectloniL 
The  amount  of  excavation  on  each  mile  section  is  shown  in  the  table  below  lor  both 
6-foot  and  4-foot  cutting. 


For  9-foot 
cot 


,(\dfictfardM. 

First  mile ■  7,U7I».6 

Second  mile 7,278.7 

Third  mile .- 88«S7S.8 

Fourth  mile ■  126,778.4 

Fifth  mile 79,970.7 

Sixth  mile ;  146,822.8 

Seventh  mile : ''  42,806.4 


Total ;    498,007.8 


Fw  4-foot 
cot. 


Cubic  fardi, 
119.4 

40.116.7 
09,.Wi.4 
34,010.5 
87,6!v^3 
]3,9:r8.4 


24.^3^^.7 


The  rock  is  hard  stratified  limestone,  the  strike  being  diagonally  across  the  river, 
and  the  strata  lie  nearly  horizontal.  The  current  cutting  across  these  strata  has 
worn  the  softest  places  into  holes  and  left  the  hardest  part  in  ridges  and  irregular- 
shaped  reefs.  The  alignment  of  the  proposed  channel  has  been  made  with  a  view 
to  avoiding  all  difficult  curving  and  change  of  course,  at  the  same  time  taking  advan- 
tiige  of  the  best  water  where  it  can  be  done  without  detriment  to  the  alignment 
From  the  beginning  of  the  cut  opposite  station  44  to  the  end  opposite  station  344 
there  are  only  8  curves,  aggregatmg  7,250,  or  25  per  cent  of  the  total  length,  the 
straight  lines  aggregating  21^50,  or  75  per  cent  of  tne  total  length  of  the  cut  None 
of  those  curves  has  a  less  radius  than  6,000  feet,  i.  e.,  58-minute  curve,  and  are  so 
gentle  that  I  do  not  think  they  would  be  objectionable.  The  following  table  gives 
the  alignment  on  the  center  line  of  the  proposed  channel,  commencing  at  0  opposite 
station  44: 


0     .. 

24+70. 

86+70. 

50+50. 

02+50. 

98+50. 
106+50. 
118+80. 
121+80. 
188+50. 
144+50. 
168+60. 

171 

190+60. 
202+60. 

262 

260 


ToUl 


Station. 


Lenffth 
tangent 


2,400 


1,880 


8,100 


1,630 


2,400 


1.960 


4,960 

's,*6oo' 


21,730 


LflDffth 
oure. 


1.20O 

*i,*266' 


1.200 

■"'So' 


600 

'iS' 


1,200 


7,260 


Bank. 


Left 
BIgbt 

Pa 
Left. 
Rifbt 
Left. 

Do. 
BiffhU 


APPENDIX  0  0 REPORT  OF  MAJOR  KNIGHT.      1821 

In  estimating  the  cost  of  excavation  two  estimates  were  made,  one  for  a  depth  of 
6  teetf  to  give  o  feet  navigation,  and  one  for  a  depth  of  4  feet,  to  give  3  feet  naviga- 
tion. The  width  of  both  cuts  was  taken  at  150  feet.  Mr.  S.  B.  Williamson,  who 
was  in  charge  of  the  party  in  the  field,  drew  the  maps  and  profiles  and  made  out 
the  estimate  of  the  number  of  cubic  yards  of  excavation  required. 

The  following  is  the  estimate  of  cost: 

For  6  feet  depth  of  cutting,  5  feet  draft  of  boat,  498,608  cubic  yards,  at  $6. .  $2, 991, 648 
For  4  feet  depth  of  cutting,  3  feet  draft  of  boat,  245,386  cubic  yards,  at  $6. .  •  1, 472, 316 

In  compliance  with  your  instructions  I  have  estimated  for  a  lock  and  dam  to  be 
substituted  for  the  excavation  estimated  above,  as  follows: 

1.  I  would  suggest  building  a  lock  similar  to  Lock  A  near  the  upper  end  of  the 
quarry  at  Milton  Bluff,  and  close  the  present  canal  by  a  dam  connecting  with  the 
wing  wall  of  this  lock,  extending  across  to  the  present  dam.  I  would  then  suggest 
building  a  wooden  and  stone  dam  combined  from  the  junction  of  the  cross  dam  and 
present  longitudinal  dam  to  Browns  Island,  following  the  old  dam  to  the  point  now 
known  as  the  ''angle  of  the  dam ''  and  thence  straight  to  the  lower  point  of  Browns 
Island;  or  I  would  follow  the  old  dam,  as  majr  be  determined  hereafter  by  a  closer 
examination  of  the  bottom,  to  a  point  opposite  station  318  -|-  50,  and  then  run  it 
directly  to  Browns  Island.  I  woula  thus  utiHze  the  old  dam  from  the  lock  to  station 
318  +  50,  a  distance  of  2,160  feet,  and  build  a  new  dam  1,490  feet  to  the  outer  angle 
of  the  present  dam.  From  this  point  I  would  again  utilize  the  present  dam,  a  dis- 
tance of  2,540  feet,  to  Browns  Island. 

As  this  work  was  not  provided  for  in  the  allotment  made  for  the  survey,  no  sound- 
ings were  taken  beyond  the  present  dam.  I  however  took  some  soundings  along  the 
line  from  opposite  the  quarry  in  a  direct  line  to  Browns  Island,  a  distance  of  6,030 
feet.  I  also  sounded  from  the  outer  angle  of  the  dam  on  a  continuation  of  the  dam 
from  Browns  Island  to  the  longitudinal  dam,  striking  the  latter  at  a  point  2,160  feet 
above  the  quarry  or  proposed  location  of  the  lock.  I  find  it  practical  to  build  a  dam 
on  either  of  these  lines;  but  I  consider  the  last  one,  which  is  located  along  the  present 
dam,  except  for  a  distance  of  1,490  feet,  where  it  cuts  across  the  angle  of  the  dam, 
the  most  practicable,  and  believe  it  will  be  the  cheapest,  al though  it  is  160  feet 
longer.  The  present  dam  is  of  so  long  standing  and  has  become  so  well  settled  and 
firm  that  I  believe,  by  a  judicious  arrangement  of  timber  and  broken  stone,  it  can 
be  made  tight.  The  exact  location  of  this  dam  and  the  plan  for  building  it  can  be 
determined  hereafter. 

The  low- water  mark  in  the  canal  is  at  reference  484.55.  The  high- water  mark  of 
1886  at  the  pier  gauge  was  at  reference  493.17,  and  is  the  highest  water  I  can  find  any 
record  of  in  this  office. 

By  referring  to  the  maps  and  profiles  accompanying  this  report,  you  will  note  that  I 
propose  to  locate  the  lock  near  station  341,  and  suggest  the  following  references  for 
the  new  lock,  which  must  be  a  guard  lock: 

For  the  top  of  the  guard  wall 500. 00 

For  the  lock  walls  between  gates 497. 00 

For  the  lower  miter  sill 478. 50 

For  the  upper  miter  sill 482. 50 

For  the  top  of  the  dam  across  to  Browns  Island 491. 00 

I  would  then  suggest  tightening  the  longitudinal  dam  and  raising  it  for  about  2,900 
feet  below  the  upper  end  of  the  guard  wall  of  the  new  lock,  commencing  at  the 
cross  dam  with  a  reference  of  493.20,  and  ending  with  reference  492,  the  present 
height  of  the  dam  at  that  point.  This  would  be  an  increase  in  height  of  4.2  feet  at 
the  upper  end,  and  0  at  the  lower  end,  or  an  average  of  2.1.  This  would  prevent 
the  water  from  getting  into  the  level  between  the  new  lock  and  Lock  A,  unless  it 
should  rise  higher  than  it  did  in  1886.  Should  such  a  rise  occur,  the  water  would 
be  higher  than  the  main  walls  of  Look  A,  and  some  changes  would  be  required  at 
Lock  A  in  order  that  the  lock  might  be  used  at  such  a  stage  of  water.  As,  however, 
such  rises  are  very  rare,  and  the  river  would  be  navigable  outside  of  the  canal,  I  see 
no  reason  for  any  such  provision.  In  addition  to  this  I  may  add  that  the  dam  being 
above  493  at  each  end,  and  492  near  the  middle,  high  water  would  simply  back 
into  the  canal  at  this  low  point,  and  it  is  doubtful  if  it  would  reach  that  elevation. 
as  there  is  considerable  fall  in  the  river  outside  of  the  canal  between  the  upper  and 
lower  point. 

I  wonld  suggest  as  reference  for  the  top  of  the  dam  from  the  new  lock  to  Browns 
Island  491.    This  would  give  a  depth  of  not  less  than  6  feet  in  Browns  Island 
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Chute  at  any  point  alone  the  left  bank  at  low  water  and  dispense  with  all  excavati<^>n 
above  the  new  lock.    The  estimate  would  then  be  as  follows: 

For  a  cross  dam  230  feet  lonj?,  rubble,  at  |20  per  cubic  yard $20, 700. 0C» 

For  aguard  lock  at  the  quarry ,* 250,000.00 

For  2,900  linear  feet  of  dam  raised  2.1  feet,  17,185  cubic  yards,  at  $2 34, 370.  W 

For  a  dam  6,190  feet  long  to  Browns  Island  (wood  and  stone),  at  ^22. . .  136, 180. 00 

441,250.00 
Add  25  per  cent  for  engineering  and  contingencies 110, 312. 50 

Total 551,562.50 

I  inclose  a  tracing  of  a  plan  for  a  dam  which  I  think  could  be  readiljr  adapted  to 
the  varying  (lei)th8  of  water.    The  dam  across  the  canal  I  would  build  oi  stone 
entirely^  **8<iuared  rubble  uncoursed,'*  laid  in  cement 
Very  respec^tfully, 

W.  G.  WiLLIAMSONj 

Assistant  EnQmeer. 
Capt.  Geo.  W.  Goethals, 

Corps  of  Engineers^  U.  S.  Army. 

Note. — ^The  elevations  given  in  Mr.  Williamson's  report  and  on  his  mape  can  be 
referred  to  the  datum  of  the  survey  of  1899  by  adding  54.31,  and  to  the  mean  level 
in  the  Gulf  of  Mexico  by  adding  41.47. 

Q.  T.  N. 

Februaby  5,  1901. 
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REPOBT  of  LIEUT.  GEORGE  W.  GOETHALS,  CORPS  OF  ENGINEERS,  TO  THB  CHIEF  OF  ENGI- 
NEERS, ON  THE  SURVEY  OF  GUNTERS  REEF,  TENNESSEE  RIVER. 

Florence,  Ala.,  October  iJ,  1891, 

General:  I  have  the  honor  to  forward  herewith,  in  separate  package,  tracing  of 
Gunters  Reef,  Tennessee  River,  and  to  submit  the  following  project  for  the  improve- 
ment of  the  channel  through  this  obstruction. 

The  river  in  this  locality  is  divided  by  Gunters  or  Henrys  Island,  which  is  about 
3  miles  in  length.  The  left  channel,  used  to  some  extent  in  high  water,  is  dnring 
the  low  stages  a  slouch,  about  125  feet  wide^  fed  not  only  by  the  river,  but  by  three 
creeks  which  empty  mto  it.  Just  above  this  island  and  directly  in  the  diannel  are 
two  large  rocks,  which  are  dangerous  to  low- water  navigation  at  night.  About  mid- 
way between  the  head  and  foot  of  the  island  is  Gunters  Reef,  composed  of  a  ledge 
of  irregular  limestone  rock,  with  pockets  of  gravel  and  sediment,  wnich  crosses  we 
main  channel  obliquely,  acting  in  the  nature  of  a  dam  and  causing  an  abrupt  faXL  of 
0.75  foot  in  a  distance  of  600  feet. 

The  present  channel  is  close  to  McKees  Island,  and  is  narrow,  crooked,  and  very 
difficult  to  navigate  during  the  low-water  stages  in  consequence  of  the  reef,  and  the 
gravel  and  sand  bars  above  and  below. 

The  approved  project  for  this  portion  of  the  river  contemplates  3  feet  of  water  at 
the  lowest  stage,  and  to  secure  the  requisite  depth  at  this  locality,  and  to  extend  the 
fall  over  a  greater  distance,  requires  the  excavation  of  the  led^.  For  miles  above 
and  below  the  obstruction  the  depth  is  from  4  to  5  feet  The  width  of  the  necessary 
channel  is  taken  at  120  feet,  or  four  times  the  width  of  the  laigest  boat  naTigating 
this  portion  of  the  river. 

From  the  configuration  of  the  river,  the  natural  position  of  the  channel  would 
seem  to  be  alon^  tne  left  bemk,  but  here  the  reef  broadens  out  and  the  amount  ol 
excavation  required  would  be  greatly  increased.  The  choice  of  location  for  the  pro- 
posed channel  lies  between  the  center,  as  indicated  on  the  tracing,  and  the  widening 
and  straightening  of  the  channel  now  in  use,  and  the  center  one  is  proposed,  for  the 
reason  that  the  amount  of  excavation,  being  about  the  same  in  the  two  cases,  the 
work  can  be  prosecuted  without  interfering  with  the  navigation,  and  there  will  be 
less  probability  of  sand  and  gravel  bars  forming  below  after  the  completion  of  the 
work.  Shonla  more  water  be  desired  after  the  excavation  is  finished,  submeiged 
crib  dams  could  be  used  to  cut  off  the  water  now  i>assing  through  the  slougha 

It  is  therefore  recommended  that  the  obstructing  rocks  in  the  channel  above  Gun- 
ters Island  be  removed;  that  Gunters  Reef  be  excavated  to  a  depth  of  3  feet  bdow 
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^rtreme  low  water^  and  for  a  width  of  120  feet;  that  the  sum  of  $4,000  of  the  $50,000 
allotted  from  the  nver  and  harbor  act  of  September  19,  1890,  for  that  portion  of  the 
river  between  Chattanooga  and  Decatur,  be  used  for  this  purpose,  and  that  the  work 
be  done  by  contract,  that  method  being  considered  the  most  advantageous  and  eco- 
nomical to  the  Government. 

Estimate, 

710  cable  yards  under- water  excavation,  at  $6  per  cubic  yard $3, 650 

Engineering  and  contingencies 450 

4,000 
Very  respectfully,  your  obedient  servant, 

Geo.  W.  Goethalb, 
First  Lieutenant^  Corps  of  Engineer9» 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  R  8.  A, 

Approved,  October  20,  1891. 
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REPORT  OF  MB.  D.  L.  8UBURT,  ASBISTAlTr  ENGINEER,  ON  SURVEY  OF  OUNTERSVTLLB  BEEF. 

Chattanooga,  Tenn.,  September  18,  1891, 

Sib:  I  herewith  submit  a  report  on  the  survey  of  Guntersville  Reef,  at  Gunters- 
ville,  Ala.,  with  maps  and  project  for  improving  the  same  for  navigation. 

After  completing  a  survey  of  Bridgeport  Bar,  I  transferred  the  party  to  Gunters- 
ville on  August  25,  and  the  next  dav  began  running  the  shore  hnes.  Before  the 
shore  lines  were  completed  the  river  began  rising  steadily,  and  rose  to  some  7 J  to  8 
feet  above  low  water,  so  that  it  was  not  until  September  1  soundings  could  be  taken. 

About  3  miles  above  Guntersville  Landing  the  Tennessee  River  divides,  the  left 
channel  being  a  slough  about  125  feet  wide,  and  forms  a  large  island,  known  as  Gun- 
ters  or  Henrys  Island.  Three  large  creeks  enter  this  slough,  and  it  discharges  again 
into  the  main  channel  at  Gunters  Landing. 

Just  above  the  head  of  this  slouch  are  two  interfering  rocks  directly  in  the  chan- 
nel; so  it  was  thought  best  to  begm  the  survey  at  the  head  of  the  slough,  so  as  to 
show  completely  the  division  of  the  river  and  also  these  interfering  rocks,  as  I  was 
enabled  to  determine  to  a  very  close  approximation  low-water  surface  by  taking 
levels  on  t^em.  About  76  stations  below  the  head  of  the  slough  named,  the  river 
aeain  divides,  forming  another  island  known  as  McKees,  to  the  right  of  the  main 
channel.  A  transit  line  was  also  run  along  the  left  bank  of  this  island  from  its  head 
to  the  foot. 

About  midway  this  island,  and  crossing  the  main  channel  angling  downstream,  is 
a  limestone  rock  reef,  known  as  Gunters  Beef. 

The  water,  at  extreme  low  stages  for  several  miles  above  and  below,  is  from  4  to 
5  feet  deep.  The  fall  here  at  low  stages  is  abrupt  and  is  about  9  inches,  and  the 
channel,  which  is  close  into  McKees  Island,  is  narrow,  crooked,  and  diflScult  to  navi- 
gate at  low  stages,  there  being  sand  and  gravel  bars  extending  out  from  the  island 
above  and  below  the  fall. 

From  the  configuration  of  the  river  at  this  point,  the  natural  position  of  the  chan- 
nel would  seem  to  be  on  the  opposite  side,  or  left  bank,  but  here  the  reef  widens 
and  is  flat  and  about  IJ  to  2  feet  at  low  water. 

The  river  at  the  time  soundings  were  taken  being  still  some  5  feet  above  low  water, 
it  was  thought  best  to  stretch  a  wire  rope  across  the  channel  above  the  reef  where 
the  water  was  sufficiently  deep,  and  then,  by  means  of  another  line  attached  to  the 
first  and  a  skiff  to  drop  aown  ever^r  25  feet,  triangulate  the  point  and  take  levels  on 
the  rod  as  well  as  soundings.  In  this  manner  I  was  enabled  to  procure  a  very  full  and 
accurate  contour  of  the  river  bed  embraced  by  the  reef. 

The  high- water  elevation  was  found  for  1875  to  be  44.163  feet  above  assumed  low 
water  at  a  stone  marked  ''  H.  W.''  1875,  on  road  to  Guntersville,  elevation  of  high 
water  above  sea  level  being  600.163. 

An  elevation  of  564  feet  above  sea  level  was  assumed  as  the  elevation  of  water  sur- 
iaucQ  at  the  initial  point  of  survey,  and  approximate  low  water  was  as  taken  from  the 
rocks  named,  and  given  by  Mr.  J.  I.  Thompson  and  Captain  Capehart,  an  old  river 
pilot,  who  lives  near  this  point,  and  was  found  to  be  559.75  at  the  lowest  stage  ever 
knowiL    It  was  impossible  to  obtain  definite  low  water  below  the  reef^  bat  from  the 
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best  infonnatioii  I  could  obtain  the  fall  here  at  extreme  low  water  is  aboat  9  inches, 
and  is  abrupt. 

To  make  a  channel  on  the  left  side  would  require  much  rock  excavation.  It  is, 
therefore,  believed  that  the  best  channel  can  be  had  either  next  to  the  right  bank  by 
removal  of  the  narrow  projecting  reef  from  series  C  to  G,  or  from  K  to  0.  The 
usual  plan  to  determine  tne  width  of  channel  is  to  take  four  times  the  width  of  the 
boats  navigating  the  stream.  As  the  lareest  boats  on  this  river  have  about  30  feet 
width,  I  have  estimated  for  a  channel  120  feet  wide,  with  3  feet  at  extreme  low  water. 

The  center  channel,  in  my  opinion,  will  be  the  best  as  regards  location,  but  tiie 
shore  channel  will  be  less  expensive  by  reason  of  the  fact  that  the  water  can  be  man- 
aged better  nearer  the  bank  during  the  work.  If  the  center  channel  is  adopted,  the 
work  could  be  done  probably  without  interference  to  navigation,  and  there  would 
be  less  probability  of  sand  and  gravel  bars  forming  below. 

If  found  necessary,  either  one  or  both  of  the  channels  at  the  head  of  McKees  Island 
could  be  closed  after  the  improvements  contemplated  are  made  by  submeiiged  cribs 
filled  with  stone. 

The  following  is  an  estimate  of  work  to  be  done  at  Gunteis  Beef  for  a  channel  120 
feet  wide  and  3  feet  deep  at  extreme  low  water. 

As  it  will  be  necessary  in  blasting  to  take  out  much  more  rock  than  is  actually 
required,  I  have  estimated  for  1  foot  average  for  150  by  120  feet,  thoueh  between 
the  ledges  much  of  the  material  is  gravel,  wliicb,  when  the  ledges  whicSi  now  hold 
it  in  position  are  removed,  will  wash  away. 

Estimate, 

710  cubic  yards  of  under- water  rock  excavation,  $5 $3, 650. 00 

Engineering  and  contingencies,  15  per  cent 553. 25 

Total 4,103.25 

In  similar  work  as  the  above  on  this  river  where  all  the  plant  was  on  hand,  and 
labor  about  the  same  as  now,  I  excavated  in  channel  12,000  cubic  yards  of  limestone 
rock  at  an  actual  cost  of  $2.17  per  yard,  including  every  item  of  expense,  the  drilling 
being  done  by  hand,  and  the  stone  boated  several  thousand  feet.  The  material  here 
can  be  disposed  of  close  at  hand,  or  used  to  close  the  lower  slough  at  head  of  McKees 
Island,  through  which  water  passes  to  the  other  channel. 

Respectfully  submitted.  D.  L.  Sublett, 

Asaistant  Engineer. 
Ldeut.  Geo.  W.  Goethals, 

Corps  of  Engineers,  U,  8,  A. 
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report  of  caft.  geo.  w.  ooethals,  corps  of  enoinebbs,  to  thb  chisf  of  irgimbs, 

dated  august  5,  1892. 

Flobkmob,  Ala.,  August  5,  lS9f. 

General:  I  have  the  honor  to  forward  herewith  a  tracing  in  two  sheets  of  the 
channel  around  Bridgeport  Island,  Tennessee  River,  the  improvement  of  which  is 
contemplated  in  the  project  approved  August  1, 1892,  and  to  respectfully  recommend 
the  following  method  for  its  improvement: 

Bridgeport  Island,  4.7  miles  long,  divides  the  river  in  two  portions.  The  left-hand 
chute,  or  steamboat  channel^  has  a  width  of  from  400  to  500  feet,  while  the  right 
chute  is  from  three  to  four  times  this  width.  The  right-hand  chute  is  closed  by  flat 
rock  reefs  extending  from  the  head  of  the  island  to  the  bridge,  which  are  covered 
with  very  little  water  during  the  lower  stages  and  which  prevent  navigation  to 
Bridgeport.  The  draw  of  the  railroad  bridge  crossing  at  Bridgeport,  and  mdch  has 
recently  been  enlarged  and  rebuilt,  is  over  the  left-hand  chate.  These  considera- 
tions, in  addition  to  the  greater  amoant  of  excavation  that  would  be  required  in  the 
right-hand  chute  over  that  in  the  left,  led  to  the  survey  of  the  channel  or  left-hand 
chute  only. 

There  are  three  bars  in  the  channel  which  obstruct  navigation.  The  first,  near 
the  head  of  the  island,  is  about  700  feet  in  length,  consisting  of  a  few  projecting  rock 
ledges  and  gravel;  the  second  is  just  above  the  bridge,  mainly  of  rock,  about  1,100 
feet  in  length;  and  the  third,  of  rock  and  gravel  near  tne  foot  of  the  island  and  1.400 
feet  lonfir.    The  depth  of  water  on  these  bars  at  extreme  low  water  is  about  18  incoes. 
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The  loate  followed  by  steamboats  is  indicated  on  the  tracing,  and  this  line  is  taken 

the  center  line  of  the  channel  that  it  is  proposed  to  excavate  through  the  bflurs 
above  referred  to,  the  channel  to  have  a  width  of  150  feet  and  a  depth  of  3  feet  at 
extreme  low  water. 

In  determining  the  amount  of  excavation  the  grade  line  from  the  low  water  at  the 
head  of  the  island  (595125)  to  the  bridge  (591.99)  is  taken  with  a  slope  of  0.79  foot  to 
the  mile,  while  from  below  the  bridge  to  the  foot  of  the  island  the  grade  is  0.71  foot 
per  mile,  determined  from  the  low-water  mark  at  the  head  of  Widows  Bar,  2.5  miles 
oelow  the  foot  of  the  island. 

In  addition  to  the  excavation,  it  is  proposed  to  use  the  material  thus  obtained  in 
building  a  wing  dam  from  the  head  of  the  island,  as  indicated  in  the  tracings,  to  a 
height  of  18  inches  above  extreme  low  water,  the  dam  thus  built  to  be  extended 
should  it  be  found  desirable  to  do  so  after  the  excavation  is  completed. 

It  is  farther  recommended  that  this  work  be  done  by  contract 

Ettmale, 

m 

6,000  cubic  yards  of  rock  excavation,  at  $4  per  cubic  yard $24,000 

20,000  cubic  yards  of  dredging,  at  35  cents  per  cubic  yard 7,000 

31,000 
Superintending  and  contingencies,  10  per  cent 3, 100 

34,100 
Very  respectfully,  your  obedient  servant, 

Geo.  W.  Goethals, 
GExptatn,  Corp9  of  Engmeen. 
Brig.  Gen.  Thomas  L.  Casey, 

Chirf  of  EnffineerSf  U,  8,  A. 
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■BTDfATIB  fob  IMFBOVING  THE  LEFT  CHANNEL  AT  BRIDGEPOBT  ISLAND  AND  WIDOWS  BAB, 
TENNESSEE  BTVKB,  MADE  BY  MB.  D.  L.  SUBLETT,  ASSISTANT  ENGINEEB,  IN  JULY,  1892. 

EtHmate  for  improving  the  left  channel  at  Bridgeport  Idani, — ^The  estimate  for  this 
work  is  baaiBd  on  low  water  above  the  bridge  as  being  693.223,  and  at  the  head  of 
the  island  as  595.50,  and  at  the  lower  obstruction  below  the  bridge  as  591.99.  In 
estimating  for  this  work  the  center  line  of  the  channel  was  first  carefully  laid  off  on 
the  map,  and  the  average  of  the  soundings  was  taken  at  every  point  to  a  width  of  75 
feet  on  each  side  of  the  center  line  from  the  head  of  the  island  to  the  bridge  and 
below  the  bridge  Cio  feet  each  side  of  the  center  line.  A  grade  line  of  seventeen- 
hundredthe  per  1,000  feet,  or  2.3  feet  in  136  stations,  was  taken  from  the  head  of  the 
island  to  the  low  water  above  the  bridge,  and  the  grade  below  as  fifteen-hundredths 
per  1,000  feet 

On  this  basis  there  is  3  feet  of  water  at  the  lowest  stage,  except  at  the  following 
points: 

From  station  0  to  17  the  average  excavation  is  seven-tenths,  and  all  gravel.  From 
station  90  to  139  ih»  average  excavation  is  seventy-three  hundredths,  with  project- 
ing rocky  points,  except  first  above  the  bridge,  where  the  rock  seems  to  be  flat  or 
nearly  so. 

From  station  151  to  156  average  excavation  six-tenths,  mostly  lo^  and  gravel. 

From  station  214  to  236  the  average  excavation  is  six-tenths,  and  is  rock  and  gravel. 

This  work,  so  fsur  as  solid-rock  excavation  goes,  can  be  done  comparatively  cheaply 
if  a  tripod  dam  that  will  steoid  a  rise  of  3  feet  is  erected  across  the  nead  of  the  island 
and  all  the  water  turned  to  the  right  channel. 

I  would  recommend  that  the  channel  at  the  head  of  the  island  be  excavated  by 
dredging  4  feet  below  low  water  and  full  150  feet  wide,  so  as  to  draw  in  the  water  to 
this  channeL  This  would  increase  the  depth  throughout  without  any  other  excava- 
tion, as  it  would  flatten  the  fall,  which  is  already  slight,  and  increase  the  volume 
very  much. 

Ail  material  should  be  dumped  in  deep  water  either  above  or  below  the  island. 
If  found  necessary  the  right  channel  could  be  contracted  by  a  wing  dam,  and  the 
matedal  excavated  coold  be  used  for  this  purpose. 

The  following  is  the  estimate  for  this  work  oy  contract: 

JBNG  1902 116 
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Total  material  to  be  excavated  above  the  bridge  for  a  3-foot  channel  150  feet  wide 
is  25,912  cubic  yards. 

4,500  cubic  yards  solid  rock  excavation,  at  $4 $18, 000 

22,000  cubic  yards  dredging,  at  35  cents 7,700 

26,700 
BeUnv  bridge.^TotaX  to  be  excavated  for  a  3-foot  channel  120  feet  wide, 
6,600  cubic  yards: 

1,500  cubic  yards  solid  rock,  at  $4 $6,000 

5,100  cubic  yards  dredging,  at  35  centi? 1,786 

Engineering  and  superintendence 3,348 

11,133 

Total 36,833 

Widows  Bar. — Mr.  J.  I.  Thompson,  who  is  very  familiar  with  this  obstruction, 
informs  me  that  with  10  men  working  two  weeks  he  could  easily  give  12  inches  more 
water  at  this  point,  but  beyond  this  will  require  much  work.  I  therefore  estimate 
that  to  give  12  inches  more  water  at  this  point  will  require — 

150  cubic  yards  solid-rock  excavation,  at  $4 $600 

As  the  bar  is  a  considerable  barrier  to  navigation  at  low  water  by  reason  of  the 
narrow  channel  and  projecting  points,  and  the  cost  to  give  12  inches  more  water 
sllglit,  it  seems  that  this  work  should  be  done  this  season. 

Respectfully  submitted. 

D.  L.  SUBLETT, 

AssisUmi  Engineer. 


ExniBFT  No.  10, 

EXTRACTS  FROM  THE  ANNUAL  REPORTS  OF  THE  CHIEF  OF  BNOINBEB8,  OONOKRNING  TBI 
IMPROVEMENT  OF  THE  TENNESSEE  RTVEB  BETWEEN  CHATTANOOGA  AND  MU8CLB  8H0AU 
CANAL. 

[Annual  report|1892,  pp.  1946-1947.] 

Bridgeport  bars. — ^There  are  three  bars  in  the  vicinity  of  Bridgeport,  Ala.,  any  one 
of  which  is  an  obstruction  to  navigation.  The  river  at  this  locality  is  divided  by 
Bridgeport  Island,  the  channel  on  the  left  being  the  steamboat  route.  Near  the  head 
of  the  island  is  the  first  rock  reef,  about  700  feet  in  length,  on  which  there  is  a  mini- 
mum depth  of  1  foot  at  extreme  low  water.  The  second  obstruction  is  just  above  the 
railroad  oridge,  also  rock  ledges,  about  1,100  feet  in  length,  with  depth  of  water  at 
lowest  stage  of  18  inches;  this  depth  covers  the  third  rock  reef,  near  the  foot  of  the 
island,  which  is  1,400  feet  in  length. 

}MAow8  Bar. — This  obstruction,  another  rock  reef,  is  about  2.5  miles  below  Bridge- 
port Island,  and  is  about  2,800  feet  in  length,  the  depth  of  water  varying  from  1.5  to 
2.5  feet. 

QuntermUe  Bar. — ^The  river  just  above  Guntersville  is  obstructed  by  bowlders  and 
loose,  detached  rock,  which  make  the  steamboat  channel  very  crooked  and  difficult 
of  passage  during  low-water  stages,  and  by  a  rock  ledge  300  feet  long  on  which 
there  is  a  minimum  depth  of  1  foot  of  water. 

Other  obstructions  ot  minor  importance  exist  between  Guntersville  and  Decatur, 
but  their  exact  nature  and  extent  are  not  known,  as  a  survey  of  this  portion  of  the 
river  has  never  been  made. 

The  approved  project  for  this  section  of  the  river  is  **to  remove  obstractions,  so  as 
to  secure  a  depth  of  at  least  3  feet  at  low  water  "  and  $50,000  of  the  appropriation  of 
September  19. 1890,  was  allotted  "to  be  expendeti  in  removing  bowlders  by  blasting, 
cutting  trees  from  the  banks,  and  dredging  at  and  between  tne  localities  known  as 
Tumbling  Shoals,  "Suck,**  "Pot,"  and  "Skillet,"  in  the  mountains  below  Chatta- 
nooga, and  in  channel  excavation  at  Brid^port  and  Guntersville,  Ala." 

The  following  work  has  been  done  dunng  the  past  fiscal  year:  The  survey,  begun 
in  May,  1891,  was  completed  to  Kellys  Ferry,  about  23  miles  below  Chattanooga;  sur- 
veys were  made  of  the  Bridgeport,  Widows,  and  Guntersville  bars;  total  length  of 
forveys,  32  miles.    The  maps  oi  all  the  obstructions  have  been  platted. 

•  ••••«• 
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A  contract  was  entered  into  December  11  with  Neely  &  Smith,  of  Chattanoop:a, 
Tenn.,  the  lowest  bidders,  for  excavating  a  channel  150  feet  wide  through  the  reef  at 
Guntersville,  and  for  the  removal  of  obstructing  bowlders  near  the  he^  of  Henrys 
Island.  The  contractors  prepared  the  necessary  plant  for  commencing  the  work,  but 
the  river  rose  and  has  not  been  sufficiently  low  since  to  enable  the  work  to  be  done. 

[Annual  report  1893,  p.  2422.] 

The  project  of  improving  the  channel  near  Bridgeport  consisted  in  excavating  and 
dredging,  so  as  to  give  an  increased  depth  of  water. 

Proposals  to  do  this  work  were  invited  by  advertisement,  and  bids  were  opened 
September  15, 1892.  The  project  for  the  expenditure  of  the  appropriation  of  July  13, 
1892,  had  been  submitted  prior  to  the  enactment  of  the  eight-nour  law  of  August  1, 
1892.  The  limitation  of  the  hours  of  labor  required  under  the  law  so  increases  the 
cost  of  the  contemplated  work  at  Ross  Towhead,  Tumbling  Shoals,  and  Bridgeport 
that  it  can  not  be  accomplished  with  the  means  available.  When  the  bids  for 
Bridgeport  were  opened  they  were  found  to  be  greatly  in  excess  of  the  estimate,  and 
on  recommendation  they  were  rejected.  The  Government  being  in  possession  of  the 
requisite  plant  to  do  the  work  by  hired  labor,  this  method  was  authorized  as  most 
economical  and  advantageous. 

Work  was  accordingly  begun  in  October.  A  temporary  tripod  dam  512  feet  long 
and  from  7  to  12  feet  high,  similar  to  that  used  at  Tumbling  Shoals,  was  thrown 
across  the  channel  at  the  head  of  the  island  to  facilitate  drilling  and  blasting;  1,274 
feet  of  holes  were  drilled,  about  one-third  of  which  had  been  fired,  when  an  unex- 
pected rise  occurred  in  November,  causing  a  suspension  of  the  work.  Since  that  time 
the  water  has  not  been  at  a  sufficiently  low  stage  to  resume  drilling.  In  December 
the  United  States  dredge  Harwood  was  transferred  from  the  Muscle  Shoals  Canal  to 
Bridgeport  and  worked  until  stopped  by  ice  and  high  water.  This  enforced  stoppage 
offer^  an  opportunity  to  construct  a  new  hull  and  transfer  to  it  the  machinery  of  the 
old  dredge.  In  June  dredging  was  resumed  and  was  still  in  progress  at  the  close  of 
the  fiscal  year.  The  quantitj^  of  material  removed  up  to  that  date  consisted  of  248 
cubic  yards  of  rock,  1,544  cubic  yards  of  gravel,  and  896  cubic  yards  of  clay.  Miscel- 
laneous work  consisted  in  preparing  temporary  shelters  for  men,  blacksmith's  forge, 
dynamite,  subsistence  and  other  stores,  and  in  repairing  plant. 

At  Guntersville,  under  contract  with  Neely  &  Smith,  operations  were  b^un  in  the 
fall  of  1892.  After  the  removal  of  715.8  tons  of  rock  work  was  interrupted  in  Novem- 
ber by  a  sudden  rise  in  the  river,  and  the  plant  had  to  be  transferred  to  a  place  of 
safety.  The  river  has  not  since  been  at  a  favorable  stage  to  resume  operations.  The 
time  for  completing  this  contract  wa»s  extended  to  November  1,  1893. 

The  Nashville,  Chattanooga  and  St.  Louis  Railway  Company,  desiring  to  run  a 
transfer  boat  from  Guntersville  to  Ho])]js  Island,  a  distance  of  about  23  miles,  made 
a  request  for  the  clearinjj  out  of  the  gaji  above  referred  to  as  existing  in  Beards  Reef. 
A  preliminary  examination  was  made,  upon  the  result  of  which  it  was  recommended 
that  the  obstructing  rocks  in  the  gap  be  removed,  the  cost  not  to  exceed  $600.  The 
recommendation  being  approved,  20  cubic  yards  of  rock  were  removed  and  10  cubic 
yards  so  broken  up  as  not  to  interfere  with  navigation.  The  channel  through  the 
gap  is  now  straight,  120  feet  wide,  and  3  feet  deep  at  low  stages. 

[Annual  report  1894,  pp.  182S-1824.] 

The  improvement  of  the  channel  at  and  near  Bridgeport  by  hired  labor  was  prose- 
cuted until  well  in  the  fall,  when  high  water  made  removal  of  plant  necessary. 
From  the  bar  at  the  head  of  the  island  there  were  removed  21,512  cubic  yards  of 
sand  and  gravel,  resulting  in  a  completed  channel  120  feet  wide  and  averaging  about 
6  feet  deep.  This  increased  depth  was  given  to  allow  for  drawing  off  the  water  that 
will  result  when  the  bars  below  and  in  the  same  chute  are  removed.  Through  the 
bar  above  the  railway  bridge  only  one  cut  was  made  by  the  dredge  when  operations 
were  suspended.  There  were  removed  1,590  cubic  yards  of  loose  rock  and  5,920 
cubic  yards  of  other  material,  principally  clay.  The  cnannel  formed  here  has  a  total 
length  of  1,800  feet,  width  40  feet,  depth  5  feet. 

Tne  contract  with  Neely  &  Smith  for  removing  material  at  Gunters  Reef  was 
extended  to  November  15,  1894,  the  contractors  having  been  unable  to  do  any  work 
owin^  to  sudden  and  frequent  fluctuations  in  depth  of  water,  which  resulted  in  twice 
washmg  out  their  temporary  tripod  dam  before  any  work  could  be  done.  This  dam 
was  used  to  deflect  the  current  so  that  the  men  could  stand  on  the  river  bottom  to 
drill.  On  application  of  contractors  and  by  authority  of  the  Chief  of  Engineers,  they 
proposed  to  complete  their  contract  by  the  aid  of  a  United  States  dredge  not  in  use, 
maiing  a  reasonable  allowance  for  same.  The  dredge  was  started  to  that  locality 
the  last  of  June. 
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[Annnal  report  1896,  pp.  2289,  2290,  2291.] 

Beefs  opposite  Bridgeport,  Ala, — ^Work  was  resumed  here  in  November,  1894,  and 
oontiDued  until  the  close  of  this  fiscal  year,  with  many  interruptionfl  due  to  cold 
weather  and  too  high  a  stage  of  water. 

The  obstructions  are  gravel  and  bowlders,  and  the  project  is  to  dredge  these  out 
to  form  a  channel  120  feet  wide  and  3  feet  deep  at  low  water. 

The  work  done  in  1893-94  was  suspended  before  all  the  bowldeiB  found  were 
removed  from  the  channel. 

During  1894-95,  200  of  these  bowlders,  amounting  to  64  cubic  yards,  were  removed, 
some  of  them  requiring  to  be  drilled  and  blasted. 

This  work  cost  $266.57,  or  $4.16  per  cubic  yard. 

The  material  dredged  in  1893-94  had  been  dropped  by  the  dredge  outride  of  the 
cut,  and  this  in  1894-95  was  rehandlod  and  placed  outride  the  proposed  channel  as 
the  foundation  of  a  projected  longitudinal  dam  intended  to  connne  the  water  to  the 
narrow  dredged  channel  and  also  to  back  the  water  up  the  chute,  the  conditions  of 
slope  permitting  this  to  be  done.  Tliis  double  handling  of  the  material  dredged 
seems  to  be  the  chea]>est  way  to  do  the  work,  for  proper  plant  \s  not  available  for 
carrying  the  bowlders  and  gravel  excavated  at  once  to  tneir  place.  The  excavation 
was  found  to  be  of  the  most  difficult  kind,  the  gravel  being  filled  with  huge  bowlders, 
which  strained  and  often  broke  the  dredge  machinery,  neoessitating  oonstant  delay 
and  repairs. 

Mr.  W.  S.  Winn,  the  assistant  engineer  in  charge,  showed  great  perseveranoe  under 
the  frequent  annoying  rises  of  the  river,  which  suspendea  work,  and  the  intense 
cold  of  the  latter  part  of  December  and  of  January.  The  presence  of  these  bowlden 
also  necessitated  dredging  to  more  than  the  otherwise  required  depth  in  order  to 
remove  them. 

Three  thousand  and  three  cubic  yards  of  bowlders  and  4,578  cubic  yards  of  day, 
sand,  and  gravel  were  dredged  during  the  fiscal  year,  at  an  average  cost  of  85  cents 
per  cubic  yard  for  rock  and  gravel  combined. 

The  accomplishment  of  the  above  dredging  involved  a  fl^eat  deal  of  repairs  to  the 
dredge,  which  is  really  too  light  for  such  heavy  work.  The  dipper  hajidle  broke, 
spuds  had  to  be  renewed,  and  great  difficulty  was  cxix^ricnced  in  getting  timber  loms 
enough  for  these  repairs.  The  maneuvering  chains  nad  almoBt  daily  to  be  repaired 
owing  to  the  violent  shocks  sustained. 

A  row  snacs  were  also  removed  from  the  channel  at  this  point,  also  a  sunken  baige, 
at  a  cost  of  $27.80. 

Ishmd  Bar. — By  September  13,  1894,  the  necessary  boats  had  been  brought  up 
from  Muscle  Shoals  Canal  and  work  begun  at  Island  Bar.  This  is  1.5  miles  below 
the  Bridgeport  bridge,  and  extends  half  a  mile  downstream  across  both  chutes.  In 
the  left-bank  chute  the  obstruction  is  solid  limestone  reef,  crossing  the  chute  at  an 
angle,  and  about  600  feet  across,  up  and  down  stream.  Below  this  are  bowlden, 
sand,  and  gravel. 

The  project  is  to  excavate  a  channel  120  feet  wide  and  3  feet  deep  at  low  water. 

A  tripod  dam  180  feet  long,  in  15  bays,  was  used  to  break  the  force  of  the  cnrrent, 
and  was  moved  four  times  as  work  progressed. 

Eight  hundred  and  eighty-nine  and  seven-tenths  cubic  yards  of  solid  lock  and  21 
cubic  yards  of  gravel  were  excavated  by  drilling  and  blasting,  and  removed  by  wheel- 
barrows, at  an  average  cost  of  $4.16  per  cubic  yard  for  rock  and  ffjKvei  comlnned. 

A  channel  80  feet  wide  and  2  feet  deep  at  low  water  was  obtained  for  the  distanoe 
of  600  feet.  This  gave  12  inches  more  depth  of  water  over  the  reefs  than  ever  before, 
and  4  inches  more  over  the  reefs  than  over  the  ^vel  bar  below. 

In  the  right-hand  chute,  on  the  other  side  of  Bridgeport  Island,  the  rock  reels  BippOKr 
again  at  seven  distinct  spots  within  a  channel  length  of  200  feet  Each  reef  is  amrat  6 
feet  thick,  and  l)etween  the  ree&  the  water  is  deep  enough.  Thirty-five  cubic yaidfl 
of  rock  were  removed,  at  an  average  cost  of  $4.16  per  cubic  yard,  and  390  overaang- 
ing  trees  were  cut,  at  an  average  cost  of  12}  cents  per  tree. 

Work  here  was  stopped  November  1,  1894,  owing  to  the  coldness  of  the  water. 

GuniersviUe  Bar. — Slow  pro^ss  was  made  with  the  dredge,  however,  which  ww 
the  same  one  used  later  at  Bndecport,  as  described  above.  The  difficultieB  of  the 
work  were  the  same  as  described  aoove  for  Bridgeport  The  dredge  was  abandoned. 
and  bv  November,  1894,  the  water  had  become  too  cold  for  laborers  to  stand  in,  ua 
work  nere  wnn  abandoned  by  the  contractors. 

Beards  Beef. — A  small  force  was  put  to  work  at  the  end  of  October,  1894,  to  remove 
points  of  reef  and  bowlders  and  give  relief  to  transfer  steamboats.  A  tripod  dam  90 
feet  long  was  used  to  deflect  and  break  the  forc«  of  the  current  while  men  worked 
in  the  water.  Thia  was  moved  twice  as  work  progreoed,  and  four  timea  to  allow  tht 
passage  of  boata 
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Sixteen  cabic  yards  of  bowlders,  one  lai^ge  bowlder  not  measured,  and  two  logs 
were  removed  from  the  channel,  at  a  total  cost  of  $211.05. 

[Annual  report  1896,  pp.  1929, 1981, 1932, 1988.] 

The  total  amounts  expended  on  this  section  of  the  river  since  July  1,  1891,  are  as 
follows: 


LocaUty. 


Bridgeport  Ala 

GuntezBTille  and  Beards  Reef 


July  1, 1891,  to 
June  30, 1896. 


*  « 

$37,490.04 
8,463.62 


Year  ending 
June  80, 1896. 


*  * 

19,144.20 
8,621.14 


Total  for 
five  yean. 


146,684.24 
.  7,064.66 


Bridgeport  Reefs. — ^The  obstructions  are  gravel  and  bowlders,  and  the  project  is  to 
dredge  tnese  out  to  form  a  channel  120  feet  wide  and  3  feet  deep  at  low  water,  and  to 
make  of  the  dredged  material  a  longitudinal  dam  intended  to  confine  the  water  to  the 
narrow  dredged  channel,  and  also  to  back  the  water  up  the  chute.  The  excavation 
was  found  to  be  of  the  most  difficult  kind,  the  gravel  being  filled  with  lai^  bowlders, 
which  strained  and  often  broke  the  dredge  machinery,  necessitating  constant  delay 
and  repairs. 

All  the  work  has  been  done  by  hired  labor,  using  the  U.  S.  dredge  Harwood^  which 
is  really  too  light  for  such  heavy  work.  At  the  end  of  the  first  week  in  July  the 
dred^  broke  aown  and  was  ordered  to  Muscle  Shoals  Canal  for  repairs,  and  before 
repairs  could  be  finished  the  river  had  become  too  low  to  get  it  }xuck.  Nearly  the 
whole  working  season  was  therefore  lost,  for  it  was  not  until  January  that  a  rise 
occurred  sufficient  to  ^t  the  dredge  back  up  the  river.  En  route  the  dredge  stopped 
to  do  some  work  at  Flint  River  Bar,  reaching  Bridgeport  in  February.  Only  a  few 
days^  work  was  accomplished  before  high  water  compelled  the  tying  up  of  the  fleet. 
The  dredge  was  again  brought  out  on  May  22  and  worked  continuously  to  the  end 
of  the  fiscal  year,  except  for  a  period  of  ten  days,  during  which  a  new  "A"  frame 
was  being  erected  and  a  new  dredee  dipper  being  made.  One  thousand  four  hun- 
dred and  twenty-one  cubic  yards  of  r)owlder8  and  3,104  cubic  yards  of  clay  and  gravel 
were  dredged  from  the  channel,  at  a  total  cost  of  $1,318.76,  or  29.2  cents  per  ('ubic 
yard.  At  the  close  of  the  fiscal  year  there  remaijis  about  two  more  weeks'  work  for 
the  dredge  and  derrick  boat  at  this  point.  At  the  end  of  tliis  time  the  channel  at 
Bridgeport  Bar  will  be  100  feet  wide  and  3  feet  deep  for  a  distance  of  1,400  feet 
upstream  from  the  bridge,  except  for  a  distance  of  100  feet  immediately  on  the  reefs, 
where  there  will  be  at  least  2 J  feet  at  low  water. 

Island  Bar, — During  the  fiscal  year  ending  June  30, 1895,  889.7  cubic  yards  of  solid 
rock  and  21  cubic  yards  of  gravel  were  excavated  by  drilling  and  blasting  and 
removed  by  wheelbarrows,  at  an  average  cost  of  $4.16  per  cubic  yard  for  rock  and 
gravel  combined. 

A  tripod  dam  180  feet  long,  in  fifteen  bays,  was  used  to  break  the  force  of  the 
cmrent.  and  was  moved  four  tunes  as  work  progressed.  This  work  has  resulted  in  a 
channel  80  feet  wide  and  2  feet  deep  at  low  water  for  a  distance  of  600  feet,  which  is 
12  inches  more  depth  of  water  over  the  reefs  than  ever  before.  During  the  fiscal 
year  no  work  was  done,  the  fleet  being  engaged  at  worse  obstructions. 

OunUrs  Beef, — In  August,  1895,  the  United  States  fleet,  consisting  of  the  steamer 
McPhenofif  (terrick  boat,  three  barges,  and  two  cabin  boats,  were  taken  from 
Bridgeport  to  Gunters  Keef  and  the  work  continued  by  hired  labor.  A  tripod  dam 
160  feet  long  was  put  in,  and  notwithstanding  a  delay  of  nearly  three  weeks  on 
account  of  a  rise,  very  good  progress  was  made. 

The  contractors'  greatest  trouble  had  been  to  get  explosives  deep  enough  to  do 
good  execution,  on  account  of  sand  and  crumbled  pieces  of  the  top  ledge  filling  the 
holes  as  soon  as  the  drills  were  removed.  This  was  overcome  by  usmg  pieces  of 
2-inch  pipe  about  14  inches  long.  The  bit  of  the  flrst  drill  was  made  the  same  width 
as  the  outside  diameter  of  the  pipe.    The  hole  was  put  down  about  10  inches,  the 

Sipe  inserted,  and  a  drill  with  a  bit  to  fit  the  inside  of  the  pipe  carried  the  hole 
own  as  deep  as  desired. 

The  material  was  easily  drilled,  a  crew  of  three  men  drilling  50  feet  of  holes  in  one 
day.  The  strata  were  almost  horizontal,  consisting  of  rotten  limestone,  fiint,  and 
shale,  with  here  and  there  pockets  of  fire  clay  and  iron  ore. 

The  old  channel  was  both  crooked  and  shallow.    The  project  was  to  cut  a  straight 
channel  through  the  reefs  with  a  depth  of  3  feet  at  low  water. 
Eight  himdred  and  six  cubic  yards  of  rock,  requiring  2,048  linear  feet  of  hole  to  be 
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drilled,  were  removed  at  a  total  cost  of  12,088.96,  or  $2.59  per  cubic  yard,  which 
includes  all  expenses  incurred  in  preparation  and  in  working  at  this  place. 

The  result  of  the  season's  work  is  a  channel  through  the  reefs  350  feet  long,  with 
a  depth  of  2J  feet  at  low  water  for  a  width  of  60  feet  and  a  depth  of  20  inches  for  an 
additional  width  of  60  feet.  Although  the  project  is  not  completed,  the  work  done 
has  facilitated  navigation,  and  boats  that  formerly  had  to  lay  lines  have  since  stemmed 
the  current  at  the  same  ^stajrcs  of  water  with  barges  in  tow. 

Beanh  Jiecf. — Tlie  old  channel  went  from  sibout  one-third  across  the  stream  above 
the  reef  to  within  100  feet  of  the  north  bank  at  the  reef,  then  with  an  abrupt  bend 
crossed  to  the  south  bank.  The  project  was  to  cut  a  straijijht  channel  through  tlie 
reef  and  bar  aV)(>ut  200  feet  from  the  south  bank,  where  the  water  is  deep  immetli- 
ately  above  and  below.  The  dredjro  was  not  available,  but  it  was  decided  to  blast 
and  remove  as  much  as  })ossible  of  the  solid  reef  with  the  steam  derrick,  and  to 
leave  the  rest  to  be  picked  up  by  the  dre<lge.  Work  was  begim  September  21  and 
continued  until  early  in  October,  when  all  the  reef  that  appeared  above  the  gravel 
had  been  removed. 

Five  hundred  and  one  cubic  yards  of  rock,  requiring  1,437  feet  of  holes,  were 
removed  and  placed  b\ot\^  the  sides  of  the  excavation  at  a  cost  of  $1,704.63,  or  $3.40 
per  cubic  yard.  As  the  rock  was  of  the  hardest  limestone  and  pure  flint  a  screw 
was  able  to  drill  only  about  one-third  as  much  here  as  at  Gunters  Reef.  Before  the 
new  channel  can  be  used  the  dredge  will  have  to  pick  up  the  gravel  and  other  looee 
material. 

Fflnt  River  Bar. — This  obstruction  is  about  20  miles  below  Guntersville,  and  was 
formerly  the  shoalest  place  between  Guntersville  and  Hobbs  Island.  The  transfer 
boat  of  the  Nashville,  Chattanooga  and  St.  Louis  Railroad  Company  always  had  diffi- 
culty here  when  the  low-water  season  began.  It  was  thought  to  consist  entirely  of 
loose  material  brought  in  by  Flint  River,  but  was  later  found  to  be  underlaid  by  a 
rock  reef.  The  dredge  Hanvood,  en  route  to  Bridgeport,  worked  here  from  January  7 
to  January  25,  1896,  when  high  water  caused  a  suspension  of  the  work. 

Ninety-two  cubic  yards  of  bowlders  and  2,906  cubic  yards  of  clay  and  gravel  were 
dredged  from  the  (channel  at  a  cost  of  $785.53,  or  26  cents  per  cubic  yard.  Two  of 
the  necessary  four  cuts  w  ere  made  with  the  dredge  and  a  deptn  of  over  3  feet  obtained, 
except  for  a  distance  of  40  feet  up  and  down  stream,  which  will  require  blasting. 

[Annual  Report  1897,  pp.  2255,  2256,  2272,  and  2273.] 

After  the  river  passes  the  mountains  its  character  changes,  and  from  thence  down 
to  Decatur  the  river  is  generally  wide  and  shallow  with  a  gentle  slope.  The  obstruc- 
tions are  broad,  flat  bars,  sometimes  composed  of  solid  rock,  but  more  often  of  hard- 
pan,  in  which  large  bowlders  are  embedded ;  at  other  places  the  obstructions  are  rock 
reefs.  The  veins  of  b»ae  flint  which  were  embedded  in  the  rock  which  forms  the 
bottom  of  the  channel  have  been  exposed  by  the  erosion  of  the  softer  rock  adjacent 
until  they  stick  up  a  foot  or  more  above  the  general  level  of  the  bottom.  They  are 
usually  inclined,  but  sometimes  nearly  vertical.  They  can  be  blasted  off  and  a  lim- 
ited improvement  thus  o])tained. 

The  United  States  dredging  plant,  consisting  of  the  stem-wheel  towboat  AfcPhenon, 
the  Jlanrood,  an  Osgood  (li])per  dredge,  a  12-horsepower  steam  derrick  boat,  and  four 
barges,  were  employed  during  the  greater  part  of  the  season  upon  the  river  between 
the  mountains  and  Decatur.     The  following  work  was  done: 

At  Bridgepoit,  immediately  above  the  drawbridge,  820  cubic  yards  of  rock,  clay. 
and  gravel  was  dredged  from  the  channel,  and  285  cubic  yards  of  rock  was  blasted 
and  removed  by  the  derrick  boat.  The  work,  with  that  heretofore  done,  forms  a 
channel  through  this  bar  1,400  feet  in  length,  100  feet  wide,  and  2J  feet  deep  in  the 
shallowest  portion  at  that  extreme  low  water. 

The  greater  part  of  the  channel  is  much  deeper  than  this,  the  shoal  part  being  due 
to  the  existence  of  some  rock  which  it  was  not  possible  to  remove,  owing  to  the  late- 
ness of  the  season. 

At  AVidows  Bar,  5  miles  below  the  bridge  at  Bridgeport,  there  exists  an  extensive 
shoal;  the  length  of  the  shoal  water  is  about  3,000  feet  along  the  channel,  but  it  is 
crossed  near  the  head  by  10  or  12  projecting,  flinty  reefs,  which  stick  up  12  or  15 
inches  above  the  general  l>ed  of  the  river.  Tliere  is  only  about  8  inches  of  water 
over  some  of  these  reefs  at  the  extreme  low  stages  of  the  river.  The  excavation  of 
the  channel  through  this  entire  bar  was  too  great  a  work  to  be  undertaken  at  this 
time,  but  the  reefs  were  drilled  and  blasted  over  a  space  80  feet  wide  and  250  feet 
long.  The  broken  rock  has  not  yet  been  remove<l,  but  it  will  be  done  during  the 
present  low- water  season,  and  will  to  the  extent  indicated  improve  the  navigation 
over  this  bar. 

At  the  head  of  Henrys  Island  the  channel  was  very  narrow  and  the  current  quite 
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swift  for  this  portion  of  the  river.  There  werij  jlj^o  lirge  rojcks  on  one  side  of  the 
channel  and  one  on  the  other  which  interfered  witK  navigation.  These  rocks  were 
drilled  and  blasted  off  so  as  to  afford  a  sufficient  depth  over  them; 

At  Beards  Reef,  just  below  Guntersville,  a  channel  1^  feet  wide  and  550  feet  long, 
was  drilled,  blasted,  and  dredged  completely  through  the  reef,  thus  giving  a  chan- 
nel 3  feet  in  depth  at  extreme  low  water.  Nearly  10,000  cubic  yards  of  material  was 
dredged  from  the  cut  and  190  cubic  yards  of  solid  rock  was  removed  with  the  der- 
rick. This  work  was  very  severe  on  the  dredge;  some  very  large  pieces  of  stone 
were  handled  by  it;  one  piece  weighing  nearly  25,000  pounds  was  brought  up  and 
swung  out  of  the  channel. 

At  Flint  River  Bar,  just  below  the  mouth  of  Flint  River,  the  channel  has  been 
changed  so  as  to  avoid  a  very  bad  crossing.  AVork  had  been  done  at  this  place  in 
the  previo.us  year. 

A  great  deal  of  drilling  and  blasting  has  been  done.  Dredging  was  done  during 
the  past  year  so  as  to  afford  a  channel  having  a  minimum  width  of  60  feet  and  an 
average  width  of  120  feet,  with  a  depth  of  3  feet  at  extreme  low  water.  A  small 
place,  about  30  by  60  feet,  was  not  given  the  full  depth  for  the  width  of  120  feet, 
because  the  rock  was  not  sufficiently  broken  up  by  the  previous  blasting  to  enable 
the  dredge  to  remove  it. 

From  the  foot  of  Beards  Island  to^rowns  Ferry,  a  distance  of  105  miles,  the  river 
has  never  been  surveyed,  and  no  complete  plan  has  ever  been  made  for  its  improve- 
ment, and  no  estimate  of  the  entire  cost  necessary  to  give  a  3-foot  navigable  channel 
at  extreme  low  water  over  it  has  ever  been  made.  Of  course  it  is  impossible  to  make 
an  estimate  without  a  survey. 

For  details  of  the  work  done  on  this  portion  of  the  river,  for  general  cost  of  the 
same,  and  the  unit  prices  I  would  respectfully  refer  to  the  report  of  Assistant 
Engineer  W.  S.  Winn,  who  was  in  local  charge  of  the  operations. 
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REPORT  op  MR.  W.  S.  WINN,  AaSISTANT  ENGINEER,  ON  WORK  AT  BRIDGEPORT  ISLAND. 

Chattanooga,  Tenn.,  JwTie  i,  1896. 

Captain:  I  have  the  honor  of  making  herewith  report  of  the  work  done  under  my 
supervision  on  the  Tennessee  River  below  Chattanooga  between  July  1,  1894,  and 
May  31,  1895. 

Work  was  done  at  Gunters  Reef,  Beards  Reef,  and  Flint  River  Bar,  and  at  Bridge- 
port, as  follows: 

gunters  reef. 

Several  attempts  to  excavate  a  channel  by  drilling  and  blasting  and  removing  the 
material  by  hand  having  failed,  the  contractors,  Neely  &  Smith,  leased  the  U.  S. 
dredge  Harwood  and  outfit  for  the  purpose  of  removing  with  it  the  material  already 
blasted.  The  steamer  McPherson  left  the  Muscle  Shoals  Canal  with  that  outfit  in  the 
latter  part  of  June  and  arrived  at  Gunters  Reef  July  4.  The  contractors  concluded, 
after  a  trial,  that  the  dredge  was  not  equal  to  the  work,  and  accordingly  abandoned 
the  project,  returning  all  of  the  outfit  to  the  Muscle  Shoals  Canal  except  the  dredge, 
which  was  received  from  them  at  Guntersville  and  left  in  charge  of  a  watchman. 

BEARDS  REEF  AND  FLINT  RIVER  BAB. 

A  force  of  one  foreman  and  seven  laborers  was  taken  from  Bridgeport  to  Beards 
Reef  on  September  25  to  remove  the  points  of  the  reef  and  bowlders  that  projected 
above  the  gravel  bed  of  the  river.  The  object  of  the  work  was  to  give  temporary 
relief  to  the  Nashville,  ('hattanooga  and  St.  Louis  transfer  boats  and  others  plying 
that  district  until  plans  for  permanent  imi)rovement  could  be  adopted. 

A  tripod  dam  30  feet  in  length  was  put  in  to  break  the  force  of  the  current.  The 
dam  was  removed  twice  to  cover  different  portions  of  the  work,  and  four  times  to 
allow  the  passage  of  boats.    The  work  accomplished  was  as  follows: 

Twelve  cubic  yards  of  rock  were  blasted  from  the  reef  and  removed  to  near  the 
right  bank.  Seven  bowlders  in  the  channel  just  below  the  reef  were  blasted,  and 
the  pieces  aggregating  4.5  cubic  yards  were  removed  from  the  left  bank.  One  large 
bowlder  at  the  mouth  of  Browns  Creek  was  blasted  off  into  the  deep  water  surround- 
ing it.    Two  logs  were  removed  from  the  chaimeL 
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The  force  was  then  taken  to  Flint  River  Bar,  bat  careful  examinations  by  men 
wading  in  the  water  Mled  to  reveal  any  rock  projecting  above  the  bed  of  the 
channel. 

The  total  cost  of  the  work,  including  cost  of  transportation  of  the  men  and  oiitfit» 
and  cost  of  examinations  at  Flint  River  Bar,  mm  $211.05. 

BBIDOEPOBT. 

Work  under  the  head  of  Bridgeport  was  done  at  three  different  places,  as  follows: 

Mand  ^ar.— This  bar  is  in  the  left  slough  of  the  river  1}  miles  below  the  NadiviUe, 
Chattanooga,  and  St.  Louis  Railway  drawbridge,  and  extends  half  a  mile  down  the 
river.  The  obstruction  consists  of  solid  limestone  reefe  crossing  the  river  slightly 
upstream  from  the  island  to  the  left  bank.  The  ree&i  extend  from  the  head  of  tiie 
l^r  600  feet  downstream,  and  the  bar  below  consists  of  sand,  gravely  and  bowlders. 

The  project  for  this  work  was  to  excavate  a  channel  120  reet  wide,  and  have  a 
3-foot  depth  at  low  water;  and  in  doing  this,  to  follow  the  old  channel  as  nearlv  as 
possible.  The  old  channel  lay  in  close  to  the  left  bank  over  the  reef,  and  below 
approached  nearer  the  center  of  the  slough. 

Orders  were  received  September  2  to  bring  a  plant  from  the  Muscle  Shoals  Oanal 
and  proceed  with  the  work.  The  steamer  McPherKn^  after  undergoing  necessary 
repairs  at  the  canal,  reached  Bridgeport  with  thedeet  September  13,  and  work  bc^gan 
at  once.  A  tripod  dam  180  feet  in  length  was  put  in  from  the  left  bank  to  break  the 
force  of  the  current,  and  was  moved  four  times  during  the  prosecution  of  the  work. 
The  work  was  abandoned  November  1,  the  folio  wine  work  havine  been  accomplished: 

Eight  hundred  and  eighty-nine  and  seven-tenuis  cubic  varas  of  solid  rock  and 
21  cubic  yards  of  gravel  were  excavated  by  drilling  and  blasting  and  removed  on 
wheelbarrows  to  near  the  left  bank  and  deposited  along  the  line  of  the  excavated 
channel. 

A  channel  80  feet  wide  and  2  feet  deep  at  extreme  low  water  was  thus  excavated 
for  a  distance  of  600  feet  from  station  214  +  50  to  220  -^  50  left  bank  (survey  of  1891). 
This  excavation  gave  12  inches  more  depth  of  water  over  the  reefs  than  was  formerly 
tliere,  and  gave  4  inches  more  water  through  the  ree&i  than  on  the  bar  below. 

Right  sla^h. — The  reefs  that  cause  the  obstruction  at  Island  Bar  appear  again  on 
the  other  siae  of  the  island  in  the  right  slough  as  seven  distinct  reera  within  a  dis- 
tance of  200  feet  up  and  down  the  river.  Each  reef  is  about  6  feet  thick  and  between 
them  the  water  is  deep  enough.  The  channel  lies  in  close  to  the  bank  of  tiiie  island. 
With  a  view  to  removing  some  of  the  highest  points  of  the  reefs  and  catting  the 
overhanging  trees  along  the  bank  a  small  force  was  put  to  work,  but  was  called  off 
at  the  end  of  a  week  on  <iccount  of  the  coldness  of  tne  water.  The  following  work 
was  done:  Thirty-five  cubic  yards  of  rock  were  removed,  390  trees  cut. 

Bridgeport  Bar. — The  original  project  for  improving  this  bar  was  to  <ii'^dge  out  the 
old  channel  to  a  120-foot  width  and  a  3-foot  depth  at  extreme  low  water.  The  exca- 
vated material  was  to  be  boated  to  deep  water  and  dumped.  Under  this  project  one 
cut,  about  30  feet  wide,  was  made  with  the  dredge  in  1893  from  station  109,  right 
bank,  to  140,  left  bank  (survey  of  1891).  In  doing  this  bowlders  were  ''nosed  up" 
by  the  dredge  and  left  with  less  than  1  foot  of  water  over  them  at  extreme  low  water. 
Two  hundred  of  these  bowlders,  some  of  them  requiring  to  be  drilled  and  blasted. 
were  hoisted  with  a  derrick  and  cast  upon  the  bimk.  These  bowlders  aggregated 
64.1  cubic  yards. 

From  station  132  to  140,  left  bank,  the  material  dredged  in  1893  was  simply  cast 
over  and  left  along  the  outside  boundary  of  the  channel.  The  channel  thus  left 
between  this  bank  and  the  mainland  was  deemed  too  narrow  for  the  easy  passage  of 
boats.  The  present  project  provided  that  the  material  in  this  bank  be  asain  cast 
over  toward  the  island  and  left  to  form  a  side  dam  to  the  excavated  channel.  Also, 
that  a  dam  be  made  of  the  material  to  be  boated  from  the  heaA  of  the  side  dam  to 
the  island  to  catch  up  the  water  lost  by  deepening  the  channel;  to  back  the  water 
upon  the  shallow  places  above,  and  by  thus  narrowing  the  cross  section  of  the  chan- 
nel to  one-third  the  width  of  tne  slough,  to  increase  the  depth. 

The  nature  of  the  bottom  is  such  as  to  render  it  difficult  to  be  handled  with  the 
dredge.  Huge  bowlders  are  embedded  in  the  clay  and  gravel,  and  to  remove  them 
it  is  necessary  to  excavate  to  an  average  depth  of  1.5  feet  below  subgrade.  Exi>eri- 
ence  has  shown  that  it  is  not  practicable  to  approach  the  required  subgrade  within  a 
closer  limit.  Many  repairs  to  the  machinery  and  a  new  dipper  handle  and  spuds 
were  required.  The  following  work  was  done  by  the  dredge:  Three  thousand  and 
three  Quoic  yards  of  bowlders  excavated,  4,578  cubic  yards  of  clay,  sand,  and  gravel 
excavated.  Of  these  amounts  957  cubic  yards  were  towed  to  the  une  of  the  proposed 
cross  dam  and  6,624  cubic  yards  were  cast  over. 


APPENDIX    0  C REPORT    OF   MAJOR   KNIGHT.  1833 

Cost  of  work  at  Bridgeport^  Ala,,  from  July  1,  1894,  to  May  SI,  1895. 

Island  Bar: 

889.7  cable  yards  of  solid  rock  excavated,  21  cable  yards  oi  gravel 

excavated $3,787.41 

Bight  sloogh: 

35  came  yards  of  rock  removed,  $145.57;  390  trees  cat,  $49.12 194.69 

Bridgeport  Bar: 

64.1  cable  yards  rock  removed  with  a  derrick,  $266.57;  3,003  cable 
yards  bowlders  dredged,  4  578  cubic  yards  clay,  sand,  and  gravel 
dredged,  $2,621.87;  1  sunken  barge  removed,  $27.80 2, 916. 24 

The  miscellaneous  work  consisted  of  repairs  to  the  steamer  McPheraon,  towing  the 
fleet,  and  removal  of  1  snag  and  1  simken  baige  from  the  channel. 

Other  misoellaneous  work  on  the  division  consisted  of  building  4  skiffs  at  Chatta- 
nooga for  the  survey  below  Riverton,  drawing  plans  for  quarter  boats  for  the  same 
survey,  and  mining  examinations,  maps,  and  reports  of  the  condition  of  Ross  Tow- 
head  m  August,  18^. 

Very  respectfully,  your  obedient  servant, 

W.  S.  Winn, 

AisisUird  EngwuT. 
Oapt.  Thbo.  a.  Bingham, 

GorjM  of  Enffineen, 


ExHiBrr  No.  10b. 

BEPOBT  OF  MR.    W.   8.    WINN,    ASSISTANT  BNOINEER. 

Florence,  Ala.,  June  7,  1897. 

Captain:  I  have  the  honor  to  submit  herewith  a  report  of  the  work  done  under 
my  supervision  on  the  Tennessee  River  below  Chattaiiooga  for  the  eleven  months 
ending  May  31,  1897. 

TThe  plant  in  my  charge  consisted  of  the  U.  S.  steamer  McPherson,  the  Hanoood, 
an  Osgood  dr^ge^  l^-yara  dipper,  a  12-horsepower  steam-derrick  boat,  4  barges, 
and  necessary^kims  and  other  appliances.  Work  was  done  at  the  following  shoals: 
Bridgeport,  Widows  Bar,  head  of  Henrys  Island,  Beards  Reef,  Flint  River  Bar, 
Wagon  Factory  Bars,  and  Sweetwater  Bar— given  in  their  sequence  coming  down 
the  river.  In  the  estimates  of  the  cost  of  materials  removed  there  is  included  the 
cost  of  labor,  material  expended,  subsistence,  and  the  repairs  incident  to  the  work 
immediately  in  hand,  other  repairs  being  considered  in  the  nature  of  a  plant.  As 
relates  to  the  dredge,  owing  to  the  lightness  of  the  machine  for  the  heav v  work  under- 
taken, repairs  formed  a  considerable  part  of  the  cost,  both  for  material  used  and  for 
the  time  of  the  crew  in  making  the  repairs.  March  and  April  and  most  of  July  and 
May  were  lost  on  account  of  high  water,  and  during  those  times  extensive  repairs 
were  made  to  the  fleet.    The  following  work  was  accomplished: 

BRIDGEPORT. 

Under  the  project  for  this  place  undertaken  in  1893  work  was  in  progress  at  the 
beginning  of  me  fiscal  year,  but  owing  to  an  unprecedented  high  sti^  of  the  river, 
drSdf^ng  was  possible  for  only  a  few  days  of  the  first  ten  in  July.  The  river  still  being 
too  high  at  the  last  of  that  month,  it  was  decided  to  take  advantage  of  the  favorable 
sti^  to  take  tiie  dredging  outfit  to  Beards  Reef  and  leave  the  few  remaining  days 
of  work  at  Bridgeport  to  be  done  by  hand.  A  steam-derrick  boat  and  a  Binall  force 
of  men  were  employed  here  in  October  drilling  and  blasting  and  removing  from 
the  channel  rocks  that  the  dredge  had  been  unable  to  handle. 

The  foUowing  work  was  accomplished: 

Dredging  820  cubic  yards  of  rock,  clay,  and  gravel,  at  a  cost  of  41  cents  per  unit 

Excavation  by  blasting  and  removing  with  derrick  boat,  285  cubic  yards  of  rock,  at 
$2.04  per  unit 

When  work  was  abandoned  on  account  of  the  coldness  of  the  water  and  a  rise  in 
the  river,  a  cluuinel  100  feet  wide  and  2}  feet  deep  at  the  shallowest  places  at  low 
water  had  been  finished  from  the  bridge,  1,400  feet  upstream.  The  average  depth 
of  channel  was  much  greater  than  this,  it  being  8  feet  deep  in  many  places  whence 
laiige  bowlders  had  beeii  removed. 


k 
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WIDOWS  BAR. 

This  obstruction  is  about  5  miles  below  the  brid^  at  Bridgeport  The  entire  shoal 
is  about  3,000  feet  long,  but  the  principal  obstruction  occurs  at  the  head,  where  some 
10  or  12  reefs  cross  the  channel  and  project  12  or  15  inches  above  the  bed  of  the 
river.  Here  the  cliannel  affords  only  8  inches  at  low  water.  It  was  considered  that 
the  excavation  of  a  c^lianuel  over  the  entire  shoal  would  cost  more  than  its  impor- 
tance with  res])ect  to  the  rest  of  the  river  would  warrant,  but  that  by  the  removal  of 
the  projectinj^  reefs  an  increase  of  depth  of  a  foot  could  be  given  at  small  cost.  This 
latter  project  was  approved  early  in  Octol>er,  and  a  force  of  men  was  immediately 
put  to  work.  The  reefs  were  closely  drilled  and  blasted  over  a  space  80  feet  wide 
and  250  feet  lone,  but,  no  derrick  boat  having  IxHiu  available  for  that  work  up  to  the 
time  the  Noveinoer  rise  came,  none  of  the  rocks  were  removed.  Work  of  removing 
the  rocks  will  begin  as  soon  as  the  river  gets  low  enough. 

HEAD  OF  HENRYS  ISLAND. 

The  channel  at  this  place  in  crossing  the  river  passes  between  two  large  rocks  on 
one  side  and  one  on  the  other,  the  channel  being  not  more  than  60  feet  wide  between 
them,  with  a  swift  cross  current.  Situated  as  they  are  in  the  middle  of  the  river 
these  rocks,  which  reach  up  almost  to  the  water  surface  at  low  stages,  rendered  the 
crossing  a  very  dangerous  one  at  night  or  when  the  wind  prevented  determining  their 
exact  location.  The  rocks  were  drilled  and  blasted  and  6i  cubic  yards  removed, 
giving  an  increase  in  depth  of  15  inches  over  them.    Cost,  $23.72. 

BEARDS  REEP. 

The  project  for  this  shoal  was  to  cut  a  new  channel  down  the  left  bank  instead  of 
attempting  to  improve  the  old  channel,  which  made  two  abrupt  bends  in  getting 
over  tne  shoal.  As  many  of  the  reefs  as  were  exposed  at  the  time  were  drilled  and 
blasted  in  the  fall  of  1895,  preparatory  to  removal  with  the  dred^.  Dre<lging  was 
begun  in  the  latter  part  of  July  of  the  present  fiscal  year,  and  contmued  till  October. 
The  reefs  were  of  tne  hardest  limestone  and  pure  flint,  and  though  blasted  up  as 
thoroughly  as  possible  the  cracked  pieces  were  wedged  together  tight  and  were  hard 
to  remove  with  the  dredge,  straining  it  in  many  cases  to  its  fullest  capacity.  Rocks 
containing  from  2  to  3  cubic  yards  were  often  removed,  and  one  roct  estimated  to 
contain  5i  cubic  yards,  weight  24,750  pounds,  was  sw^ung  around  out  of  the  channel. 
Others  containing  as  much  as  4  J  cubic  yards  were  put  on  bai^ges  and  dumped  in  deep 
water.  The  ledges  were  inclined  upstream  at  an  angle  to  the  river  bed  of  about  45 
degrees.  The  heaviest  ledges,  4i  feet  thick,  were  freouently  cracked  sufficiently  to 
be  removed  without  drilling  by  simply  exploding  dynamite  under  them  in  the 
pockets  dredged  from  above.  Arx)ve  the  reefe  for  a  distance  of  40  feet  the  river  bed 
was  of  shale,  and  below,  sand  and  gravel. 

Rock  and  gravel  dredged,  9,385  cubic  yards,  at  a  cost  of  20.9  cents  per  unit. 

A  steam-derrick  boat  was  used  to  clean  up  the  ledges  and  bowlders  the  dredge 
would  not  handle,  and  accomplished  the  following  work: 

Rock  removed  with  derrick,  190  cubic  yards,  at  $1.44  per  unit.  Most  of  the  rocks 
required  to  be  blasted. 

A  channel  120  feet  wide  and  550  feet  long  was  completed  and  thoroughly  sounded 
to  show  a  depth  of  3  feet  at  low  water.  The  method  used  for  sounding  was  to  attach 
a  railroad  rail  to  the  ratchet  chains  and  drop  it  over  the  bow  of  the  steamboat  to  the 
required  depth.  Graduated  iron  rods  were  attached  vertically  to  the  rail  to  indicate 
when  it  was  at  the  proper  depth. 

FLINT  RTVBR  BAR. 

By  the  time  the  dredge  reached  Flint  River  Bar  the  machinery  was  badly  in  need 
of  repairs,  and  the  work  there  was  characterized  by  the  number  of  breakdowns.  The 
project  was  to  dredge  through  the  short  bar  along  the  right  bank  just  below  the 
mouth  of  Flint  River.  The  old  channel  crossed  from  the  mouth  of  Flint  River  to  the 
left  bank  and  back  again  in  a  distance  of  a  quarter  of  a  mile.  The  material  dredged 
consisted  of  sand,  gravel,  bowlders,  and  ledges.  The  channel  was  left  3  feet  deep  at 
low  water  for  a  width  of  60  feet  and  2  feet  deep  for  an  additional  60  feet  of  width. 
To  complete  the  3-foot  channel  for  the  120-foot  width  will  require  drilling,  blasting, 
and  removal  of  reefs  over  a  space  30  feet  by  60  feet 

Respectfully  submitted. 

W.  8.  Winn, 
AMistarU  Engineer, 
Gapt  Dan  C.  Kingman, 

Carpi  of  EngineerBf  U.S.  A.  * 
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Exhibit  No.  11a. 

REPORT  OF   MB.  J.  W.  WALKER,  ABSI8TANT  ENGINEER. 

Florence,  Ala.,  October  11  y  1894' 

Captain:  I  have  the  honor  to  submit  herewith  my  report  on  a  survey  from 
Guntersville  to  Hobbs  Island,  Tennessee  River,  made  pursuant  to  orders  of  Capt. 
Greo.  W.  Goethals,  Corps  of  Engineers,  U.  S.  A.,,  dated  September  5,  1894,  with  a 
view  of  obtaining  a  channel  4  feet  deep  at  low  water,  and  an  estimate  of  same. 

The  field  work  was  commenced  Septenilier  13  and  completed  October  4,  1894. 
Localities  surveyed:  Beards  Reef,  Coles  Bend,  Paint  Rock  Bar,  and  Flint  River  Bar. 

The  general  purpose  of  the  field  work  was  as  follows:  To  locate  all  obstructions 
and  ascertain  tne  character  of  the  bottom  to  4  feet  l)elow  low  water  by  taking  bor- 
ings and  soundings,  to  determine  the  level  of  water  at  time  of  survey,  and  as  close 
as  possible  the  low- water  surface.  Low-water  mark  was  determined  at  each  locality 
surveyed  and  gauges  established  and  read  twice  each  day  during  the  survey. 

At  Beards  Reef  gauges  were  established  above  and  below  the  reef  and  left  for 
future  reference,  which  were  read  simultaneously  with  the  gauge  at  Guntersville. 
Inquiry  was  made  from  the  oldest  inhabitants  in  the  vicinity  concerning  the  lowest 
low  water.  Every  precaution  was  taken  to  secure  the  above-mentioned  data  accu- 
rately. 

A  base  line  was  located  on  the  south  bank  at  each  place  surveyed,  measurements 
being  made  with  steel  tape.  Each  sounding  was  located  carefully  with  two  transits, 
occupying  different  points  on  the  base  line  at  a  distance  that  would  insure  angles  not 
less  tnan  40  degrees;  soundings  made  from  a  skiff  handled  by  two  boatmen.  The  skiff 
carried  the  rodsmau,  the  assistant  engineer  as  recorder,  and  an  alternate  boatman, 
who  drove  the  steel  rod  to  rock  or  to  such  depth  below  the  surface  as  would  insure 

aer  grade  without  blasting;  each  location  iDeing  given  by  the  angles,  which  are 
Bgrees  and  minutes  from  a  back  sight,  carefully  taken  at  each  position  of  the 
transit.  The  recorder  signaled  with  a  small  flag  at  each  sounding  located,  giving 
four  signals  in  white  and  the  fifth  in  red  to  avoid  errors. 

The  elevation  of  the  bottom  was  taken  not  only  by  reading  the  depth  of  water  on 
the  rod,  but  also  by  actual  reading  of  the  rod  with  a  level. 

The  triangulation  and  detailed  soundings  only  extended  above  or  below  the 
obstruction  ferther  than  such  points  at  which  there  are  4  feet  at  extreme  low  water. 
Borings  were  made  with  a  pointed  steel  rod  driven  by  a  sledge.  Occasional  sound- 
ings were  taken  along  the  cjiannel  in  the  pools  between  the  obstructions. 

leveling  was  done  by  one  party  working  on  the  south  side  of  the  river,  taking 
water-surfiice  elevations  every  l,*iOO  or  1,400  feet,  and  at  such  other  points  as  was 
necessary.  A  line  of  check  levels  was  run  over  the  entire  distance,  checking  to 
-i-0.074  foot.  Distance  between  Guntersville  and  Hobbs  Island  determined  by  chain- 
ing along  the  bank  about  5  feet  above  low  water,  20.71  miles,  having  a  fall  of  5*16  feet. 
Bench  marks  were  located  every  quarter  of  a  mile  and  fitly  referenced. 

While  making  the  survey  the  party  was  quartered  on  a  small  barge  belonging  to 
the  Nashville,  Chattanooga  and  St.  Louis  Railway  Company.  The  tents  were  erected 
on  this  barge,  and  as  the  survey  advanced  the  barge  was  floated  down  the  river. 
Arrangements  were  made  with  the  Nashville,  Chattanooga  and  St.  Louis  Railway 
Company  to  bring  our  mail  and  provisions  from  Guntersville. 

The  ms^  of  Beards  Reef  and  Paint  Rock  are  being  drawn  on  a  scale  of  50  feet  to 
1  inch,  while  Coles  Bend  and  Flint  River  Bar  are  on  a  scale  of  100  feet  to  1  inch. 
The  maps  show  all  the  soundings  tak^,  figures  in  red,  number  of  soundings,  those 
in  blue,  elevation  of  bottom;  letters  **G''  and  **R*'  are  used  to  indicate  gravel  and 
rock,  respectively,  gravel  being  bottom  of  river  and  rock  determined  by  driving 
Bteel  rod. 

The  detailed  estimate  of  the  cost  of  the  improvement  to  secure  a  depth  of  4  feet  is 
given  as  follows,  the  plan  of  improvement  proposed  being  the  same  as  that  now  in 
progress  on  the  river  above  this  section,  which  has  proved  very  satisfactory: 

At  Beards  Reef,  by  reducing  the  waterway  in  width  to  300  feet  or  400  feet  by  the 
constmction  of  a  cross  dam  from  the  left  bank  along  the  crest  of  the  reef,  and  having 
a  crest  about  2  feet  above  low  water,  terminating  in  a  quadrant  of  50  feet  radius;  the 
rock  and  bowlders  in  proposed  channel  to  be  blasted  and  removed  and  gravel  exca- 
vation made  at  the  upper  approach.  It  may  be  necessary  at  some  future  time  to 
build  a  check  dam  below,  from  one  side  or  the  other  of  the  narrowed  channel,  but 
no  provision  is  made  for  it  in  this  estimate. 

The  order  of  construction  recommended  is  to  open  a  quarry,  make  the  rock  exca- 
vation, then  construct  the  cross  dam,  and  excavate  the  gravel  simultaneously.  A 
suitable  quarnr  can  be  found  about  one-half  mile  below  on  left  bank  of  river.  Beards 
Reef  is  located  2  miles  below  Guntersville  Landing. 
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Estimate  of  cosL 

Dam,  2,136  cubic  vardfl,  at  $3 <6,405 

Excavation  of  rock,  300  cubic  yards,  at  $5 1,500 

Excavation  of  gravel,  4,000  cubic  yards,  at  25  cents 1,000 

Total  006t 8,905 

In  this  estimate  the  width  of  dam  on  top  is  taken  at  6  feet,  slope  1  (m  1,  with 
gravel  excavated  with  dredge  and  deposited  as  backing  to  dam.  Bock  excava^bed  to 
be  used  in  dam. 

These  calculations  are  based  on  the  supposition  that  the  work  when  onoe  started 
will  be  prosecuted  without  interruption  of  any  kind  until  completed.  My  prices  may 
be  a  little  high,  but  I  wish  to  cover  the  cost. 

Estimates  of  Coles  Bend,  Paint  Rock,  and  Flint  Biyer  bars  will  be  sabmitted  as 
soon  as  drawings  can  be  completed. 

Very  respectfully,  your  obedient  servant,  J.  W.  WalkhB| 

AmtUmL  EngmiMr. 
Capt.  John  Biddlb, 

Corps  of  Engineers,  V.  8.  A. 


ExniniT  No.  lib, 

REPORT  OF  MB.  J.  W.  WALKER,  ASSISTANT  RNOINSD. 

Florence,  Ala.,  October  gO,  lS9i, 

Captain:  I  have  the  honor  to  submit  herewith  my  report  on  the  survey  of  Flint 
River  Bar  and  Paint  Rock  Bar,  Tennessee  River. 

Flint  River  bar  is  located  18  miles  below  Guntersville  landing.  The  river  at  this 
point  is  divided  into  two  portions  by  a  towhead  located  opposite  and  a  little  above  the 
mouth  of  Flint  River,  the  right-hand  chute  being  the  present  steamboat  channeL 
The  obstruction  consists  of  gravel  overlaying  a  ledge  of  rock  both  above  and  below 
tlie  towhead.  At  extreme  k>w  water  the  available  depth  is  about  2  feet,  and  the 
fall  about  0.86  foot 

From  present  indications  the  left  chute  should  be  opened  to  navi^tion  by  remov- 
ing snags,  cutting  overhanging  trees,  breaking  off  the  sharp  projectmg  ledge  on  left 
bank,  and  excavating  the  gravel  bar  at  upper  end.  In  the  meantime  the  action  of 
the  gravel  can  be  watc'hed,  and  it  may  be  necessary  to  force  mpre  water  into  this 
chute  by  a  check  dam  from  the  upper  end  of  towhead.  This  chute  has  the  least 
obstruction,  and  I  am  told  by  old  steamboat  men  that  it  was  used  aa  a  low-wattf 
chute  until  the  deposit  of  snags  and  gravel  cut  them  off. 

Estimate  of  cosL 

Excavation  of  gravel,  7,300  cubic  yards,  at  25  cents $1,825.00 

Excavation  of  ledge,  300  cubic  yards,  at  $1 300.00 

Removing  snags.... 350.00 

Cutting  trees '. 20a00 

2,675.00 
Contingencies,  10  per  cent 267. 60 

Total 2,942.60 

Paint  Rock  Bar  is  located  11.5  miles  below  Guntersville  Landing  and  about  2.5 
miles  above  the  mouth  of  a  tributary  having  the  same  name.  At  this  bar  the  river 
had  an  average  width  of  about  1,2(X)  feet,  during  time  of  survey,  and  a  fall  of  0.36 
foot. 

The  present  channel  is  on  the  right  side  and  the  most  favorable  for  improvement 
The  oMtruction  consists  of  a  gravel  bar,  having  three  distinct  ridges  nearly  perpen- 
dicular to  the  current,  where  dr^ging  will  be  neceasarv  to  secure  the  4-foot  depth; 
and  then  to  maintain  this  depth  it  is  deemed  best  to  build  two  check  damb  about  600 
feet  long,  one  taking  root  at  station  8+50,  extending  through  sounding  Na  114;  and 
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the  other  at  station  26,  extending  through  sounding  No.  316.    It  may  he  necessary 
to  lengthen  these  dams  after  observing  the  result 

The  gravel  excavated  can  be  used  as  backing  to  dams,  and  stone  for  constructing 
dams  can  be  quarried  from  a  bluff  about  1  mile  below  the  bar. 

Estimaie  of  cosL 

Dam,  2,014  cubic  yards,  at  $3 $6,042.00 

Excavstion  of  gravel,  9,000  cubic  yards,  at  25  cents 2,250.00 

8,292.00 
Gontiiigencies 829.20 

Total : 9,121.20 

Tracings  of  Flint  River  Bar  and  of  Paint  Rock  Bar  are  forwarded  to  you  this  date 
in  a  separate  pa^^kage. 
All  of  which  is  respectfully  submitted. 

Very  respectfully,  your  obedient  servant,  J.  W.  Walker, 

AmstarU  Engineer» 
Gapt.  John  Biddle, 

Corps  of  Engineers^  U,  8.  A. 


ExnnsiT  No.  lie: 

RSPOBT  OF  MB.  J.  W.  WALKER,  ASSISTANT  ENGINKER. 

Florence,  Ala.,  October  t4t  1894' 

Oaftain:  I  have  the  honor  to  submit  herewith  the  following  report  on  survey  of 
Coles  Bend,  Tennessee  River.  The  survey  was  made  from  September  21  to  Septem- 
ber 23: 

Coles  Bend  is  the  local  name  for  a  section  of  river  beginning  8.5  miles  below  Gun- 
tersville  Landing,  with  a  length  of  1.3  miles,  width  1,200  feet,  and  low-water  fall  0.79 
foot 

The  present  channel  is  on  the  right  side  of  the  river.  The  soundings  show  rock 
along  the  left  side  and  near  center  of  river;  therefore  the  right  side  seems  most  favor- 
able for  improvement 

The  obstruction  at  this  locality  consists  of  two  gravel  bars,  having  an  available 
depth  at  low  water  of  about  2.8  feet.  The  channel  here  can  be  deepened  to  4  feet  by 
dredging,  but  to  keep  the  required  depth  without  further  dredging  I  think  it  will  be 
necessary  to  carry  more  water  over  to  the  right  side  with  dams;  one  dam  to  take  root 
at  station  45,  extending  in  the  direction  of  sounding  No.  247,  and  the  other  at  station 
79,  extending  in  the  direction  of  sounding  No.  494,  each  dam  to  be  about  500  feet 
long.  The  gravel  can  beused  in  backing  dams.  Stone  for  constructing  dams  can  be 
quarried  from  a  rock  blim  about  1  mile  above  this  place.  The  conditions  at  Coles 
Bend  are  very  similar  to  those  at  Paint  Rock  Bar,  neither  of  which  is  as  great  an 
obstruction  to  navigation  as  Beards  Reef  or  Flint  River  Bar. 

Estimate  of  cost. 

Dams,  2,600  cubic  yards,  at  $3 $7,800.00 

Excavation  of  gravel,  8,270  cubic  yards,  at  25  c(^nts 2, 067. 50 

9, 867. 50 
Contingencies,  10  per  cent 986.75 

Total 10,854.25 

A  map  of  the  sorvey  is  forwarded  to  you  in  a  separate  package  this  date. 

Very  reBpectfuIly,  your  obedient  servant^ 

J.  W.  Walker, 
Capt  John  Biddle,  Assistant  Engineer. 

Corps  of  Engineers  f  U,  &  Am 
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Exhibit  No.  12. 

Work  done  by  U,  S.  steamer  McPJierson  during  the  pati  season  (1900)  between  ChaUanooga 

and  Decatur. 


Nature  of  work. 


Rock  excayatod 
Do 


Do. 


Do. 
Do. 


Location. 


Widows  Bar 
Island  Bar.. 


Bridgeport  Bar 


Limestone  Bar 
Bracks  Branch 


Quan- 
tity. 


Do. BurdlneBar 


Do !  Bellefonte  Crossing. . . 


Do. 
Do. 


Snags  pulled number. 

Trees  cut do . . . 

Saplings  cut do. . . 


Bellefonte  Island. 
Henrys  Island. 
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Reef  in  right  rioogh 
below  new  elevator. 

Loose  rock  aboat  one- 
half  mile  above 
bridge. 

End  of  reef  taken  oat 
from  middle  of  river. 

This  bar  is  full  of  large 
bowlders,  and  when 
moved  a  3-foot  chan- 
nel can  be  had. 

Atlowerpointof  island. 

Reef  blasted  and  taken 

out  at  head  of  island. 
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IMPROVEMENT  OF  OHIO  RIVER  BY  OPEN-CHANNEL  WORK  AND  CG^- 
STRUCTION  OF  LOCK  AND  DAM  NO.  37;  OPERATING  SNAG  BOAT  OJ>i 
OHIO  RIVER. 


REPORT  OF  COL,  G.  J.  LYDECKER,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1902,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Ohio  River. 

2.  Construction  of  Lock  and  Dam  No.  37, 

Ohio  River. 


3.  Operating  snag  boats  on  Ohio  River. 


SURVEY. 


4.  Ohio  River  from  Marietta  to  mouth  of  the  Big  Miami. 


United  States  Engineer  Office, 

Cincinnati^  Ohio,  July  23^  1902. 

General:  1  have  the  honor  to  transmit  herewith  the  annual  reports 
of  the  works  under  my  charge  for  the  fiscal  year  ending  June  30, 
1902. 

Very  respectfully,  your  obedient  servant, 

G.  J.  Lydecker, 
Colo7id^  Corps  of  Engineers. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers^  U.  S.  A. 


D  D  I. 


IMPROVEMENT  OF  OHIO  RIVER. 


GENERAL   IMPROVEMENT. 


As  now  carried  on  the  work  includes  as  its  principal  features  {a)  the 
direct  improvement  of  bars  and  shoals  by  dredging  and  rock  excava- 
tion; (S)  construction,  maintenance,  and  repairs  of  low  dikes  and  dams; 
(c?)  construction,  maintenance,  and  repairs  of  ice  piers  and  harbors; 
(a)  bank  protection  and  the  construction  or  repairs  of  embankments 
and  levees  where  required  in  the  interests  of  navigation;  {e)  surveys 
needed  in  connection  with  work  in  progress  or  for  projectmg  new 
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work  and  establishing  harbor  lines,  and  {/)  miscellaneous,  including 
care  and  record  of  certain  water  gauges,  regulating  encroachments  bv 
deposits  on  river  banks  in  violation  of  law,  supervising  special  permit 
work,  etc. 

Operations  during  the  last  fiscal  year  under  the  several  items  of 
worK  above  indicated  were  as  follows: 

(a)   DREDGING   AND  ROCK  EXCAVATION. 

General  dredging  operations  were  in  progress  from  July  26  to  Decem- 
ber 14, 1901,  this  being  the  only  perioa  of  the  fiscal  year  during  which 
the  stage  of  water  was  suitable  for  such  work.  The  total  amount  of 
material  excavated  was  112,424  cubic  yards,  scow  measurement,  at  an 
average  cost  of  21.3  cents  per  cubic  yard,  as  follows: 

At  Evansville,  Ind.,  7,364  cubic  yards  of  mud,  sand,  and  gravel  for 
improving  the  landing  at  that  place  and  the  channel  of  approach 
thereto. 

At  Tradewater  Bar,  6,162  cubic  yards  of  sand  for  improving  the 
low-water  channel  of  the  river. 

At  Weston  Bar,  foot  of  Tradewater  Ripple,  87,404  cubic  yards  of 
mud,  sand,  gravel,  rocks,  and  logs  for  improving  low-water  channel. 

At  Golconda,  111.,  13,313  cubic  yards  of  loose  rock,  gravel,  mud, 
and  logs  for  improving  the  local  landing  and  its  channel  of  approach. 

At  Mound  City,  111.,  26,022  cubic  yards  of  sand  and  22,169  cubic 
3^ards  of  cemented  gravel  that  could  not  be  dredged  until  broken  up 
by  explosives;  the  object  of  the  work  is  to  provide  a  new  low- water 
channel  as  a  substitute  for  the  crooked  and  rock-obstructed  one  here- 
tofore in  use. 

In  connection  with  the  above  operations  the  dredges  removed  53 
snags,  several  rocks,  and  one  wreck.  The  above-named  places  are  all 
in  the  lower  section  of  the  river,  at  distances  ranging  from  783  to  959 
miles  below  its  head  at  Pittsburg,  Pa. 

The  plant  employed  on  the  work  consisted  of  the  United  States 
dredges  Ohio  and  Osivego  and  four  dump  scows,  with  the  towboat 
Cathei'irw  Davln  serving  under  contract  as  tender  to  the  fleet. 

The  United  States  dredges  and  scows  went  into  winter  quarters  at 
Paducah,  Ky.,  at  the  close  of  the  working  season,  in  December,  1901, 
where  they  remained  until  June  23,  1902,  when  the  fleet  left  for  Cin- 
cinnati in  tow  of  the  chartered  steamer  Catherine  Davis^  and  arrived 
there  July  3.  Operations  will  be  resumed  as  soon  as  the  river  falls  to 
a  suitable  stage. 

Rock  excavation, — Bar  at  mouth  of  Licking  River,  where  work  was 
in  progress  from  October  7  to  November  10,  iSoi.  Operations  included 
dredj^ing  loose  rock  and  gravel  overlying  the  solia  rock  ledge,  and 
drilling  and  blasting  the  latter  before  dredging.  The  total  amount  of 
material  dredged  was  10,184  cubic  yards,  scow  measurement,  at  an  aver- 
age unit  cost  of  $1.07  per  yard,  including  towing  and  unlcmding;  this 
part  of  the  work  was  done  by  private  plant,  furnished  and  operated 
under  contract,  comprising  1  dredge,  1  towboat,  and  8  flatboats.  The 
preliminaiy  work  of  breaking  the  rock  ledge  was  done  by  hired  labor 
engaged  in  operating  the  steam-drill  boat  belonging  to  the  Government; 
in  this  way  1,259  holes,  aggregating  5,020  feet  in  length,  were  drilled, 
and  3,875  pounds  of  dynamite  used  for  blastmg  2,572  cubic  yards  of 
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rock,  bank  measurement,  at  a  unit  cost  of  $1.88  per  cubic  yard.  Esti- 
mating the  bank  measurement  as  equivalent  to  3,500  cubic  3-ards  of 
broken  rock,  scow  measurement,  the  total  unit  cost  of  drilling,  blast- 
ing, and  dredging  the  solid  rock  was  $3.35  per  cubic  yard  of  rock  in 
ledge. 

(5)  LOW   DIKES  AND   DAMS. 

The  construction  of  a  new  dike  near  the  mouth  of  Tradewater  River, 
below  Casey ville,  Ky.,  had  been  in  progress  during  the  year  ending 
June  30,  1901,  from  August  24  to  November  27,  1900,  under  contract 
with  Hampton  G.  Granger,  of  Casey  ville,  Ky. ,  approved  August  7,1900, 
as  described  in  Report  of  Chief  of  Engineers  for  1901,  pages  2625-2627. 
Work  under  the  contract  was  resumed  July  24,  1901,  and  continued 
until  October  7,  1902,  when  the  dike  was  nearly  completed;  the  mate- 
rial placed  in  the  work  during  this  period  was  1,200  feet  B.  M.  of  lum- 
ber and  5,597i  cubic  yards  of  stone.  At  the  close  of  the  fiscal  year  the 
dike  was  1,400  feet  long,  built  to  its  full  height  of  6  feet  above  low 
water,  except  in  a  gap  200  feet  long,  which  was  tempoi-arily  left  at 
a  height  of  4  feet  below  low  water,  but  which  will  probably  be  filled 
to  the  same  height  as  the  rest  of  the  dike  during  the  present  working 
season. 

At  Mound  City,  111.,  a  contract  with  James  Short,  of  St.  Charles, 
Mo.,  approved  August  13,  1900,  provided  for  building  one  new  dike 
and  repairing  an  old  one;  the  only  work  thus  far  done  under  the  con- 
tract was  the  delivery  of  aboi4  1,000  cubic  yards  of  stone  during  the 
month  of  October,  1900,  as  described  in  Report  of  the  Chief  of  Engi- 
neers for  1901,  page  2606.  No  work  was  in  progress  during  the  last 
fiscal  year,  because  the  river  was  not  at  a  low  enough  stage  to  permit 
any  stone  to  be  put  in  place  under  the  limitations  prescribed  by  the 
specifications.  The  contractor  has  recently  requested  permission  to  do 
so  at  a  higher  stage,  and,  as  there  is  no  good  reason  why  such  permis- 
sion should  not  be  given,  his  request  will  be  granted;  with  this  modi- 
fication it  is  anticipated  that  considerable  progress  may  be  made  during 
the  present  working  season. 

Maintenance  and  repairs, — Some  minor  repairs  were  made  to  several 
of  the  low  dikes  and  dams,  but  the  only  considerable  work  of  this 
character  was  at  Blennerhassett  Island,  where  repairs  amounting  to 
a  practical  reconstruction  of  the  Back-channel  dam  were  commenced 
under  a  special  project  providing  for  an  expenditure  of  about  $12,000, 
as  approved  by  the  Chief  of  Engineers  August  28,  1901.  The  work 
was  \n  progress  from  October  8  to  November  17,  1901,  when  high 
water  caused  a  suspension  of  operations,  and  prevented  their  resump- 
tion up  to  the  close  of  the  fiscal  year.  The  projected  work,  and 
progress  on  it  during  the  year,  are  summarized  in  the  following 
extracts  from  report  submitted  December  31,  1901,  by  William  M. 
Hall,  assistant  engineer  in  charge: 

The  project  as  approved  provides  for  making  the  repair  as  follows:  To  fill  in  those 
parts  of  the  apron  and  slope  which  have  washed  out  with  a  weakly  made  Portland 
cement  concrete,  finished  on  top  with  a  strongly  made  concrete;  to  renew  all  the 
rotten  and  missing  top  ties  with  ties  made  by  imbedding  half-inch  iron  tie  rods  in  a 
strong  Portland  cement  concrete,  and  to  patch  all  the  broken  places  in  the  top  paving 
with  new  paving,  laid  dry,  the  weakly  made  concrete  to  be  composed  mainly  of  large 
.«tone  and  gravel  from  alongside  the  dike,  cemented  with  thinly  made  mortar,  and 
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the  strongly  made  concrete  to  be  made  of  the  same  materials,  but  with  much  more 
mortar;  in  general,  the  old  cross  section  to  be  retained,  bat  with  some  slight  decreases 
of  area  and  some  nlight  change  of  form  at  places  where  the  old  crib  work  has  all  been 
torn  ont;  the  work  to  be  done  by  hired  labor  and  by  the  purchase  of  supplies  and 
materials  in  the  usual  manner,  after  due  advertisement,  but  without  contract;  all 
pos»il)le  delays  to  be  avoided  in  order  to  complete  work  sufficiently  before  the  arrival 
of  new  freshets,  and  all  the  work  being  therefore  treated  as  emergency  work. 
««««««« 

At  that  time  (September  7,  1901,  on  receiving  orders  to  repair  the  dam)  we  hail 
no  tooln,  plant,  or  materials  of  any  kind  for  doing  the  proposed  work.  I  at  once 
commenced  preparing  and  issuing  10-day  advertisements  asking  proposals  for  furnish- 
ing all  the  necessary  materials,  tools,  etc.,  by  purchase;  and  for  toe  hire  of  boatSt 
barges,  a  blacksmith,  etc. 

At  the  time  of  receiving  the  above  order  to  repair  the  dam  it  was  flooded.  Thfe 
wat(ir  having  receded  to  about  a  5-foot  stage,  and  tools,  boats,  and  materials  having 
l)ecn  assembled,  actual  construction  was  commenced  on  October  8  with  a  snoall  force, 
and  gradually  increased  to  about  70  men  by  the  14th.  From  October  14  to  Nov«n- 
iKjr  17  and  from  Novemljer  20  to  23  the  work  was  vigorously  prosecuted  with  from 
about  70  to  116  men.  From  November  17  to  19  the  dam  was  flooded;  and  after 
November  24,  on  account  of  rain  and  flood,  we  were  unable  to  do  concrete  work. 
The  work  was  entirely  suspended  for  the  winter  on  November  2S,  and  our  force 
discharged. 

The  cost  of  operations  to  the  date  of  suspension  was  $9,595.43.  It 
is  proposed  to  complete  the  repairs  during  the  approaching  low-water 
season. 

In  addition  to  actual  work  of  repairs,  a  small  field  party  was  engaged 
in  local  surveys  and  examinations  of  dams  and  dikes  between  August 
Irt  and  November  23,  1901,  under  instructions  to  prepare  estimates  of 
cost  of  placing  the  entire  system  in  substantial  repairs,  the  work  being 
a  continuation  of  what  had  been  begun  tn  the  fall  of  1900.  The  exami- 
nation included  70  dams  and  dikes  at  31  localities  scattered  over  a 
stretch  of  river  700  miles  long,  whose  upper  and  lower  limits  are  185 
and  967  miles  below  Pittsburg,  Pa.,  and  a  large  amount  of  office  work 
has  been  devoted  to  mapping  the  local  surveys  and  prcjMiring  detaUed 
estimates  of  the  cost  of  repairs.  The  information  thus  obtained  will 
be  utilized  during  the  ensuing  fiscal  year  in  such  work  of  this  nature 
as  is  of  most  pressing  importoncc. 

(c)   ICE  riEBS. 

No  new  piers  were  constructed,  nor  was  any  work  in  progress  for 
repair  or  maintenance  of  old  ones.  But  the  two  outer  cribs  of  the 
pier  at  Portsmouth,  Ohio,  which  had  fallen  to  pieces  and  become 
obstructions  to  navigation,  were  removed.  This  work  was  commenced 
in  June,  1901,  bv  the  United  States  snag  l)oat,  and  was  so  continued 
until  July  1'2,  wnen  the  lK)at  was  needea  for  more  important  work; 
after  that  operations  were  carried  on  by  hired  labor,  with  many  inter- 
ruptions by  high  water,  until  November  20,  when  the  outer  crib  (No. 
4)  bad  been  removed  to  a  level  of  about  3  feet  and  the  adjoining  crib 
(No.  3)  to  a  level  of  about  6.5  feet  above  low  water.  Their  entire 
removal  was  prevented  by  the  high  stage  of  water  that  has  prevailed 
since  last  November,  but  it  will  probablv  be  accomplished  at  some 
favorable  opportunity  during  the  approaching  low-water  season. 

{(l)   BANK  PROTECTION,  ETC. 

No  work  of  this  nature  was  in  progress  during  the  year,  but  the 
subject  called  for  considerable  time  and  attention,  in  field  and  office, 


APPENDIX    D  D REPORT   OF   COLONEL    LYDECKER.        1843 

for  examinations  and  reports  on  complaints  of  erosion,  and  appeals 
for  action  by  the  Government  for  protection.  The  principal  ana  most 
persistent  complaints  relate  to  erosions  of  the  Ohio  bank  of  the  river 
between  Mound  City  and  Cairo,  and  of  the  Kentucky  banks  or  shores 
in  the  vicinity  of  Paducah,  Owensboro,  and  Ashland;  several  exami- 
nations and  reports  have  been  made  respecting  these  special  cases,  and 
the  recent  river  and  harbor  bill  provides  for  special  examinations  or 
surveys  as  to  some  of  them  with  reference  to  necessity  of  action  by  the 
Government  "in  the  interests  of  navigation." 

{e)   SURVEYS. 

The  most  important  work  of  this  nature  during  the  fiscal  year  was 
the  completion  of  the  general  survey  of  the  river  to  the  extent  thus 
far  authorized  by  Congress,  viz,  to  the  mouth  of  the  Big  Miami  River; 
the  field  work  was  in  progress  from  tluly  20  to  September  23,  inclusive, 
and  resulted  in  completing  the  hydrographic  and  topographic  work 
included  in  two  sections  of  river  aggregatmg  56  miles  in  length,  one 
of  which  extended  from  382  to  425  miles  below  Pittsburg,  and  tne  other 
from  441  to  454  miles  below  the  same  initial  point.  A  full  report  of 
the  survey  was  submitted  January  14,  1902,  and  is  printed  as  House 
Doc.  No.  336,  Fifty-seventh  Congress,  first  session.  It  is  desirable 
that  it  be  also  printed  in  the  report  of  the  Chief  of  Engineers  for  1902. 
The  maps  of  this  survey  have  been  dmwn  and  traced  on  a  scale  of  200 
feet  to  1  inch,  and  it  is  of  the  highest  importance  that  they  should  be 
on  so  large  a  scale  for  special  purposes  related  to  river  improvements; 
])ut  their  reduction  to  a  scale  of  800  feet  to  the  inch  will  be  of  much 
greater  value  for  general  purposes,  and  it  is  proposed  to  do  this  during 
the  ensuing  year. 

{/)   MISCELLANEOUS. 

Harbor  Unes. — The  principal  work  under  this  item  during  the  fiscal 
year  Dertained  to  the  establishment  of  lines  at  Steubenville  and  Iron- 
ton,  Ohio,  and  for  each  place  the  subject  was  a  matter  of  long  and 
careful  consideration,  with  public  hearing  or  full  conference  with 
parties  in  interest,  before  definite  conclusions  were  reached. 

The  Steubenville  lines,  as  finally  proposed  bv  the  district  engineer 
officer,  are  shown  on  map  submitted  to  tne  Chief  of  Engineers  b}^  Maj. 
W.  H.  Bixby,  Corps  of  Engineers,  with  his  report  of  January  13, 1902, 
and  the  general  plan  of  these  lines  was  approved  by  the  Secretary  of 
War,  February  15, 1902,  but  })ef ore  final  adoption  the  district  engineer 
was  instructed  to  present  the  matter  for  consideration  by  interested 
parties  at  a  public  hearing,  then  mark  the  line  as  agreed  upon  on  the 
ground  by  suitable  monuments,  and  submit  map  of  the  line  so  marked, 
together  with  a  full  description  of  it,  for  final  action  by  the  Secretary 
of  w'ar.  The  hearing  was  duly  held  at  Steubenville,  Ohio,  April  10, 
1902,  and  report  submitted  to  the  Chief  of  Engineers  May  8, 1902,  but 
up  to  the  close  of  the  fiscal  year  the  stage  of  water  has  continued  too 
high  to  permit  the  required  monuments  to  be  established  on  the  ground. 
These  lines  are  about  8  miles  long  on  each  side  of  the  river,  and  cover 
a  distance  of  2.3  miles  above  the  Steubenville  Bridge  and  5.7  miles 
below  it. 

The  Ironton  lines  recommended  by  the  United  States  engineer  officer 
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are  shown  on  map  accompanying  Major  Bixby's  report  of  January  14, 
1902,  and  the  general  plan  of  these  lines  was  approved  by  the  Secre- 
tary of  War,  February  15,  1902;  their  final  adoption  awaits  the  erec- 
tion of  monuments  dehning  the  lines  on  the  ground  and  the  preparation 
of  a  map  showing  them,  together  with  a  detailed  description  of  the  line 
and  its  monuments,  and  this  will  l>e  done  as  soon  as  the  riv'er  stage 
becomes  sufficiently  low.  These  lines  are  9.4  miles  long  on  each  side 
of  the  river,  covering  a  distance  of  6.3  miles  above  and  3.1  rnile^ 
below  I  ronton,  on  the  Ohio  side,  and  a  continuous  distance  of  9.4  miles 
from  and  below  Ashland  on  the  Kentucky  side. 

PennltHfroiii  War  Department, — Work  in  connection  with  special 
permits  has  been  almost  continuous  during  the  fiscal  year,  and  has 
absorbed  a  great  deal  of  time,  both  in  field  and  oflBce,  for  necessary 
prelmiinary  examinations  and  reports  and  subsequent  supervision  of 
the  work  authorized.  The  total  number  of  such  pennits  issued  during 
the  year,  and  pertaining  to  this  district,  was  46,  of  which  27  were  for 
oil  or  gas  pipe  crossings,  10  for  t(»lephone  or  telegraph  cable  crossings, 
2  for  dejwsits  on  river  banks  within  specified  limits,  and  7  miscellaneous. 

Water  (jauge  at  EvanavUle,  Ind. — ^This  gauge  "was  built  by  the  United 
States  in  1873,  and  consisted  of  a  graduated  iron  strap  about  290  feet 
long  spiked  to  oak  timbers  sloping  up  the  wharf  or  landing  from  low 
water  to  the  top  of  river  bank.  Owing  to  rot  and  settlement  the  gauge 
had  ))ecome  very  inaccumte,  and  its  reconstruction  necessary  because 
all  elevations  related  to  improvements  in  that  part  of  the  river  are 
referred  to  it.  A  contmct  was  therefore  made  with  Stinchfield  & 
Saunders,  of  Evansville,  Ind.,  under  which  278  feet  of  the  old  gauge 
were  removed  and  replaced  by  sul)stantial  mils  of  T  iron  imbedaed  in 
concrete,  and  the  graduations  plainly  marked  on  both. 

ESTIMATE. 

The  miscellaneous  work  incident  to  the  general  improvement  of  the 
Ohio  liiver  extends  through  a  distance  of  nearly  1,000  miles;  its  essen- 
tial feature  is  the  formation,  regulation,  and  maintenance  of  a  low-water 
channel  of  such  width  and  so  located  as  to  be  reasonably  safe  and  con- 
venient for  navigation,  and  with  a  uniform  least  depth  through  all  bars 
and  shoals.  The  result  of  work  thus  far  done  has  been  to  provide  such 
a  channel  at  many  places  wh(»re  low-wati'r  navigation  was  almost  impos- 
sibl(%  })ut  the  increased  local  depths  thereby  made  are  not  fully  avail- 
able to  connnerce  because  there  are  many  other  places  at  which  the 
depth  is  now  v(*ry  much  less.  It  is  plain  that  with  a  low-water  depth 
of  only  1  or  i^  feet  over  many  of  the  bars  and  flats  navi^tion  must  be 
correspondingly  limited  as  to  dnift  of  })oat,  in  spiti^.  of  miprovements 
that  provide  much  greater  draft  at  other  places.  It  therefore  follows 
that  the  conditions  desired  can  only  be  obtained  })v  appropriations 
sufiiciently  large  to  permit  simultaneous  and  continuous  work  at  all 
points  where  the  improvements  have  not  yet  extended  or  developed 
the  required  uniformity  of  limiting  navigable  depth.  This  office  does 
not  contain  the  datii  necessary  for  estimating  the  probable  cost  of  such 
a  project;  and  a  necessary  preliminary  to  obtaining  the  data  would  be 
an  extension  of  the  general  survey  of  the  river  to  its  mouth,  a  distance 
of  478  miles  below  the  Big  Miami,  the  point  at  which  the  recent  survey 
authorized  by  Congress  terminated.    But  there  is  information  enough 
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to  show  that  an  annual  expenditure  of  not  less  than  $500,000  would  be 
'required  for  three  or  four  years  to  come  in  order  to  provide  and  main- 
tain such  desired  low-water  channel;  and  it  is  mv  opinion  that  the 
present  and  growing  commerce  of  the  river  is  ample*] ustification  for 
the  expenditures  at  that  rate.  No  such  extensive  work  on  the  open- 
river  c*hannel  will  be  required  after  the  slack-water  system  to  be  pro- 
vided b}'  locks  and  dams  has  radically  changed  all  the  natural  conditions, 
but  it  will  probably  be  a  matter  of  many  3^ears  to  bring  that  change 
about. 

In  order  to  make  satisfactory  progress  on  the  improvement  under 
considenition,  a  better  and  more  extensive  plant  should  lx>  provided, 
increased  dredging  capacity  being  esix^cially  desirable,  and  also  tow- 
boats  for  service  in  connection  with  dredging  opi»rations  and  suitable 
for  other  general  work,  including  snagging,  construction  and  repair  of 
dikes  and  dams,  surveys,  inspections,  and  supeiTision. 

For  the  purpose  of  carrying  on  operations  pertaining  to  the  several 
subdivisions  oi  work  indicated  in  this  reiK)rt,  for  continuing  the  gen- 
eral survey  of  the  river  to  its  mouth  in  order  to  obtain  adequate  djita 
for  future  work,  and  for  providing  an  eflScient  working  plant,  the 
above-stated  sum  of  $500,000  will  be  required  for  expenditure  during 
the  fiscal  year  ending  June  30,  1904,  and  a  like  amount  for  the  next 
following  year,  in  order  to  make  such  new  improvements  as  are  required 
to  provide  a  rejisona})ly  uniform  depth  in  the  present  shallows  of  the 
low- water  chaimel,  and,  at  the  same  time,  do  what  is  needed  for  per- 
petuating benefits  already  obtiiined. 

Sub-reTx>rts  of  txssistants  in  charge  of  the  more  important  works  are 
submittecl  herewith,  and  furnish  more  detailed  information  on  the  sub- 
jects to  which  they  relate,  viz:  '"Dredging,"  reix)rt  by  E.  ,1.  CarjKMi- 
t4^r,  asssistant  engineer;  "  Bar  at  mouth  of  Licking  River,"  Tradewater 
dike,"  and  "  Survey  of  Ohio  River,"  sepamte  reports  on  each  by  R.  R. 
Jones,  chief  assistiint  engineer. 

M(mey  f<tate7nent, 

July  1,  1901,  balance  unexpendcHl $2:J7,220.85 

Amount  refunded  July  2<J,  1901 8.34 

Amount  appropriated  by  river  and  harbor  act,  approve<l  June  13, 1902.       359, 000. 00 

(Deducting  $41,000  for  falls  at  Louisville,  Ky.)  

596,  224. 19 
June  30,   1902,  amount  expended  during  fiscal  vear,  $98,462.44,  less 

$22.10  refunded  Dec.  27,  1901 *. 98,440..34 


.Tuly  1,  1902,  balance  unexpende<l 497,783.85 

July  1,  1902,  outstanding  liabilities 782.  71 

July  1,  1902,  balance  available 497,001.14 


July  1 ,  1902,  amount  covered  by  uncompleted  contracts 38, 580. 00 


Amount  (estimated)  required  for  completion  of  existing  project Indefinite. 

Amount  tliat  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1904,  in  addition  to  the  balance  unexpended  Julv  1,  1902: 

For  works  of  improvement /. $600, 000. 00 

For  maintenance  of  improvement 400, 000. 00 

1,000,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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tiUUeinent  ofanumntJt  aiul  dnie^  of  aU  appropriations  for  this  worh. 


Act  of  OiiigrcKH. 


Appropria- 
tion. 


March  3, 1827.. 
March  3, 1835.. 
July 2, 1836  .... 
March  3, 1837  . . 
July  7, 1838  .... 
June  11,1844... 
March  3, 1847  . . 
August  30, 1852 
Junc23,186G... 


T 


$30,000.00 
50,000.00 
20,000.00 
60,000.00 
50.000.00 

100,000.00 

6,479.25 

90,000.00 


Do. 


March  2, 1867 
July  26, 1868  . 


100, 000. 00 


July  11,1870 

March  3, 1871 

June  10, 1872 

March  3, 1873 

June  23, 1874 

March  3, 1875 

August  14, 1876 

June  18, 1878 

Do 

March  8, 1879 

June  14, 1880 

March  3, 1881 

March  21, 1882 

August  2, 1882 

Do 

July  5, 1884 

Do 

August  6, 1886 

August  11, 1888  .... 
September  19. 1890 , 
January  19. 1891  .. 


50. 

50, 
200. 
200, 
150, 
300. 
175, 
300, 

60. 
250, 
250, 
850, 
100. 
350, 

16. 
600, 

17, 
375, 
380, 

300. 
«> 


000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
128.87 


July  13, 1892  . . . 
August  18, 1894 
June  3,1896.... 
July  1,1898  .... 


360,000.00 
250,000.00 
250.000.00 


March  3, 1899 
June  13, 1902 . 


375,000.00 
359,000.00 


Total 


6,565,608.12 


Allotment. 


$172,000.00 
80,000.00 


85,000.00 


15, 000. 00 


352,000.00 


Remarks. 


Improving   Mississippi,  Missouri,  ArkanaM.  and 

Ohio  rivers. 
Snag  boats  and  apparatus  for  improving  Western 

rivers. 

Repair,  preservation,  extension,  and  completion  of 
nver  and  harbor  works. 


Harbor  of  rcfuge  at  or  near  Cincinnati. 

Continuing  work  on  Davis  Island  dam. 
Harbor  of  rcfuge  near  Cincinnati,  Ohio. 


Relief  of  Stubbs  &  Lackey.     Treasury  settlement 

No.  2593. 


For  restoring  levee  and  banks  of  Ohio  River  at  or 
near  Shawneetown,  111. 

Amcmnt  appropriate<1,  $400,000.  $41,000   being  for 
FalKs  of  Ohio  River,  at  Louisville,  Ky. 


Total  of  appropriations,  1827-1902 $6,666,608.12 

Total  of  allotments,  1827-1898 852,000.00 

Received  from  sales.  1806-1893 7,790.50 


Appropriations  not  drawn,  1827, 1852 . 

Allotments  not  drawn,  1866, 1868 

Returned  by  Treasury  settlements  .. 
Amounts  transferred  to  other  works. 


5,023.47 

43,134.60 

30.07 

125,168.44 


$6,925,396.62 


173.366.56 


Total : 6,762,042.04 


LIST  OF  COXTRACrrS   IN    FORCE   DURING   THE   FISCAL   YEAR  ENDING   JUNE  30,  1902. 

Cojistrucling  dike  below  mouth  of  Tradewater  River, — Hampton  G.  Grainger,  July  27, 
1900;  approved  August  7,  1900;  be  prepared  to  commence  twenty  days  after  receipt 
of  notification  of  approval  of  contract;  terminate  on  or  before  December  31,  1900,  if 
stage  of  water  permits;  extended  to  December  31,  1901;  completed  October  7,  1901. 

Constructing  dikes  in  the  Ohio  River  near  Mound  City^  III,— James  Short  July  30, 1900; 
approved  August  13,  1900;  be  prepared  to  commence  twenty  days  after  receipt  of 
notification  of  approval  of  contract;  terminate  November  30,  1900,  if  stage  of  water 
permits;  extended  to  November  30,  1901;  extende<l  to  November  30,  1902. 

Hire  of  towhoat  and  crew  as  tender  to  United  /States  dredges, — The  Smiley  Towboat 
Company,  June  20, 1901;  approved  Jul v  5, 1901;  commence  when  ordered;  terminate 
about  December  1,  1901;  towboat  discharged  December  ^,  1901. 

Emergency  contracts. 

Dynamite,  exploders,  etc.— The  Hercules  Powder  Company,  September  24, 1901;  com- 
mence whhn  ordered;  terminate  Decemlwr  15,  1901;  completed  December  16,  1901. 
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//*>/'  of  imrlxxti. — W.  J.  Duffy,  September  25,  1901;  commence  in  ten  days;  termi- 
nate when  diwliarj;e<l;  towboat  diBchargecl  December  18,  1901. 

llire  of  dredge. — William  B.  Ba£«ett,  Septeml)er  25,  1901 ;  commence  in  ten  days; 
tenninato  whtMi  diw^hangpil ;  plant  disc^harged  Deceml)er  14,  1901. 

Hire  of  two  jiathoatK. — T.  J.  Ilall,  September  25,  1901;  commence  in  te.n  days;  ter- 
minate when  discharged;  diw^harged  December  16,  1901. 

Hire  of  one  flathoat. — John  Barrett  &  Son,  September  25,  1901;  commence  in  ten 
days;  terminate  when  diwharged;  di8charge<^l  December  26,  1901. 

Hire  of  onw  Hatbont. — (lalbreath  &  White,  September  27,  1901;  commence  in  ten 
days;  terminate  when  discharged;  discharged  December  19,  1901. 

Cement, — The  Atlati  Portland  Cement  Company,  September  30,  1901;  commence  in 
ten  days;  terminate  when  entire  quantity  required  is  delivered;  delivery  completed 
Noveml>er30,  1901. 

lUreofonejiathoitt. — R.  XL  Fleming,  September  30,  1901;  commence  in  ten  days; 
terminate  when  dist^harged;  discharge!  Decemlxsr  16,  1901. 

Rehuilding  vater  gauge  at  EvanttvilUj  /?jc/.— Stinchfield  ASaunders,  October  29, 1901; 
commence  when  orderetl;  tenninate  in  thirty  days;  contract  completed  November 
14,  1901. 

Hire  of  twrhoat  and  one  fjatftoat. — Robert  Hombrook,  October  31,  1901;  commence 
within  nve  days  after  receipt  of  order;  terminate  when  discharged;  plant  discharged 
December  6,  1901. 

Hire  of  towJtoat  and  one  flathoat, — Grordon  C.  Greene  and  Jesse  P.  Hughes,  November 
1,  liK)l;  commence  within  iive  days  after  receipt  of  order;  termmate  when  dis- 
cliarged;  i>lant  dis(*harged  Deceftnber  14,  1901. 

Hire  (if  towboat. — Tlie  Smiley  Towboat  Company,  November  2,  1901;  commence 
within  live  days  after  re(;eipt  of  order;  tenninate  when  discharged;  steamboat  Mary 
Steintrt  reported  at  Cincinnati,  Ohio,  but  not  being  in  accordance  with  the  bid  and 
fipi'cilications,  she  was  not  accepted. 

J I  ire  of  ateandnKtt. — Johnson  Brothers'  Towboat  Company,  November  12,  1901; 
conmience  within  live  days  after  receipt  of  order;  terminate  when  discharged;  dis- 
cliarged  Docemln'r  14,  1901. 

Hire  of  three  fiaihmits. — T.  J.  Hall,  November  27,  1901;  commence  within  five  days 
after  receipt  oi  onler;  terminate  when  discharged;  discharged  December  16,  1901. 

Hire  of  dredge. — Kanawha  and  Ohio  Company,  June  3,  1902;  commence  within 
ten  days* after  receipt  of  order;  terminate  when  dischar^^ed. 

J  fire  of  one  fatboat, — S.  N.  Galbreath  and  Amos  White,  June  3,  1902;  commence 
within  ten  days  after  receipt  of  order;  terminate  when  discharged. 

Hire  of  one'  jlaib(Htt.—S,  N.  Galbreath,  June  3.  1902;  commence  within  ten«days 
after  re(!eii>t  of  order;  terminate  when  discharged. 

Hire  of  two  ftatb join. — Osc«r  F.  Barrett,  June  3,  1902;  commence  within  ten  days 
after  receipt  of  order;  terminate  when  discharged. 

Dynamite,  exploder h^  etc. — Hercules  Powder  Company,  June  4,  1902;  conmience 
w*hen  ordered;  terminate  December,  1902. 

Hire  of  two  Jlatboats, — T.  J.  Hall,  June  7,  1902;  commence  withm  ten  days  after 
ret^ipt  of  order;  terminate  when  discharged. 

J  lire  of  towboat. — AV.  J.  Duffy,  June  9,  1902;  commence  within  ten  days  after 
receipt  of  order;  terminate  when  discharged. 

STAGES  OF  THE  OHIO  BIVEB  DURINQ  1901. 

The  following  are  the  records  of  the  gau^  at  Pittsbui^,  Cincinnati,  and  Evansville. 
which  may  be  taken  to  represent  the  navigable  condition  of  the  Upper,  Middle,  ana 
Lower  Ohio: 
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Gauge  of  Davis  Island  dam^  near  Pittsburg t  Pa. 

[When  thi-  dam  \h  up,  low-water  readings  must  be  obtained  from  the  gaiure  at  the  lower  end  of  the 
lock.  On  thiH  gAuge  3  feet  2  inches  corrosponds  to  a  navigable  depth  of  3  feet,  and  6  feet  corresponds 
to  the  Hame  depth  in  the  river.] 


Month. 


19U1. 

January 

February  

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Total 


Depth  in  channel. 

Gauge  readings. 

ITndcrS 
feet. 

Ihiyif. 

8  feet 
and  over. 

6  feet 
and  over. 

Highest. 

Lowest. 

Days. 

Days. 

FM. 

FteL 

0 

31 

16 

13 

4 

0 

28 

2 

7.2 

3.6 

0 

81 

27 

18.8 

8.8 

0 

80 

30 

26.8 

8.0 

0 

81 

26 

16.6 

5.4 

0 

80 

30 

12.7 

6 

8 

23 

0 

5.8 

2.4 

17               14 

2 

6.3 

2 

0 

30 

5 

7.4 

3 

23 

8 

0 

8.5 

2.3 

14               IG 

8 

11.5 

l.s 

0               81 

30 

24.8 

5.9 

G2             303 

176 

Cincinnati  gauge. 

[The  zero  of  this  gauge  is  about  2  feet  below  low  water:  readings  of  about  4  feet  correspond  to  about 
3  feet  in  the  channel,  and  those  of  7  feet  to  about  6  feet  in  the  channel.] 


Month. 


1901. 

January 

February  

March 

April 

May* 

June 

July 

August 

September 

October 

November 

December 

Total 


Dep 

th  in  chan 

nel. 

Gauge  r 
Highest. 

eading9. 

Under  3 
feet. 

3  feet 
and  over. 

6  feet 
and  over. 

Lowest. 

Daps. 

Days. 

Days. 

Fcei. 

Feet. 

0 

31 

31 

28.8 

9.6 

0 

28 

28 

20.9 

8.3 

0 

31 

81 

36.4 

7.6 

0 

30 

30 

59.7 

23.9 

0 

31 

31 

51.2 

16 

0 

30 

30 

40 

17.7 

0 

31 

31 

23.8 

7.4 

0 

31 

27 

12.8 

6.8 

0 

80 

30 

14.7 

7.4 

0 

31 

18 

8.9 

4.8 

0 

80 

9 

11.4 

4.2 

0 

31 

31 

39.5 

10.7 

' 

366 

327 

EvansviUe  gauge, 

[The  zero  of  this  gauge  ia  about  nt  low-water  line:  readings  of  2  feet  correspond  to  about  3  feet  in 
the  channel,  and  readings  of  6  feet  correspond  to  about  6  feet  in  the  channel.] 


Month. 


1901. 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Total 


Depth  in  channel. 


Gauge  readings. 


Under  3  1     3  feet 
feet,      and  over. 


Days. 
0 
0 
0 
0 
0 
0 
0 
0 
0 
3 
26 
0 


29 


Days. 
31 
28 
31 
30 
31 
30 
31 
81 
80 
28 
4 
31 


836 


6  feet 
and  over. 


Days. 
81 
28 
'21 
30 
31 
30 
81 
18 
30 
3 
0 
28 


287 


Highest.,  Lowest. 


Fret. 

20.6 

15.6 

27.7 

41.8 

41.8 

28.6 

26.8 

9.5 

10.6 

7.5 

4.3 

28.8 
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.   Decctnbcr . . . 
.   September. . . 


IHTa I  December.. 


.    Fubnurr.. 

,1  A|iril 

.[  Febniftry.. 

.i  Jaiiiinty .... 

.1  April 

.1  February... 


October 

■    September. . 


rs  hnviEig  been  nude  Iroi 

ITIII.Y    niHrAEtlSONH   0 


nighent. 

l>,«e-t. 

1    Avumgi'. 

IU1,I.II- 

Month, 

IMl. 

1900. 

1901. 

1900. 

1901. 

IBOO. 

1901.  j    IMO. 

r>nle 

Peer 

Date. 

Feet. 

Dote. 

FecL 

Itate. 

FeeL 

FeeL 

Feet 

Inehe. 

iDchea. 

8 

! 

ii 

as 

29 
3tt 

Ii 
1.. 

1Z.3 

T 

17 

sis 

10-11 
11 

15-18 

■JO-12 
17-18 

,1:1 
11 

11 
1! 

16.5 

1; 

If 

8' 

a 

19.i 

1.62 

l!44 

.88 

3:37 

.28 

Kinember 

4.  HI 

riorlhaj-wr. 

■=• 

69.  T 

fcl 

« 

.1. 

-i*=a 

S.I 

D.S 

"■' 

17.911 

"" 
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Lfpssen  by  coUmon  with  bridges. 

The  following  table  shows  the  reported  losses  sustained  by  the  commerce  of  the 
Ohio  River  by  collision  with  the  piers  of  bridges  crossing  the  Ohio  River  to  the  end 
of  the  calendar  year  1901: 


Date,  etc. 


Point  Pleasant  Bridge: 
Previously  reported . 
March,  1901 


Total. 


Kenova  Bridge: 

Previously  reported. 
March  17,1901 


May  2, 1901 

May  80. 1901 

December  30, 1901 


Total. 


Ohio  Falls  Bridge: 

Previously  rt»ported. 
May  21, 1901 


Total. 


Henderson  Bridge: 
Previously  reported. 
April  22, 1901 


Total. 


Owner. 


C.  B.  Crow  and 
W.W.Hayman. 


The  Monongahcla 
River  Consoli- 
dated Coal  and 
Coke  Co. 

do 

do 

do 


Pittsburg    and 
Louisville  Trans- 
fer Co. 


The  Monongahcla 
River  Consoli- 
dated Coal  and 
Coke  Co. 


Steamboat 


Valley  Belle.... 


Loss. 


Steamboat  stacks. 


Tornado |  2  coal  boats 

I 
I 

J.C.Risher I  1  barge  coal 

Acorn  ....' i  Scoal boats 

Fred  Wilson ,  6coal  boats,  2  flats. 


I 


City  of  Pittsburg!  Damaged. 


Coal  City I  Gbargescoal. 


Amount. 


19,600.00 
&0.00 


9,660.00 


24,900.00 
4,900.00 


2,250.00 
16,800.00 
16,600.00 


64, 46a  00 


188,060.00 
2,000.00 


190,060.00 


22,620.00 
14, 64a  00 


87,160.00 


Note. — ^The  losses  at  the  Kenova  Bridge  were  reported  by  Mr.  J.  Frank  Tilley.  assistant  secretary 
Pittsburg  Coal  Exchange;  thove  at  other  bridges  oy  the  owners  or  masters  of  the  vessels  lost  or 
damaged. 


IjO»ses  hy  coUisiwi  v>Uh  Ohio  Rirer  hridget  .^  December  SI,  1901, 

Beaver  Bridge 161,840.00 

East  Liverpool  Bridge 1, 500. 00 

Steubenville  Bridge 118,858.00 

Wheeling  and  Martins  Ferry  Bridge 12, 150. 00 

Bellaire  Bridge * 148,026.00 

Parkersburg  Bridge 101,848.47 

Point  Pleasant  Bndge 9,650.00 

Kenova  Bridge 64,450.00 

Newport  and  Cincinnati  Bridge 48, 107. 00 

Covington  and  Cincinnati  Bridge 93, 300. 00 

Cincinnati  Southern  Bridee 14, 812. 00 

Louisville  and  Jeffersonviile  Bridge 7, 800. 00 

Ohio  Falls  Bridge 190,050.00 

Kentucky  and  Indiana  Bridge 34,267.00 

Henderson  Bridge 37,160.00 

Cairo  Bridge 32,419.95 

Total 976,238.42 
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General  packet  commerce  of  Ohio  River  in  1901. 

[Compiled  from  reports  made  by  ownerR,  agents,  and  masters  of  veasels  and  transportation  com- 
panies, in  compliance  with  joint  act  of  Congress  approved  February  21, 1891— Public  No.  92.] 


Name  of  boat  or  company. 


Steamer  8.  P.  Qillett 

Pittsburg  and  Cincinnati 
Packet  Line. 

Steamer  Cricket 

Steamer  Greenwood 

Steamer  Kanawha 

Steamer  Ben  Hur 

Steamer  Eliza 

Steamer  Lorena 

Monongahela  and  Ohio  River 
Transportation  Co. 

Steamer  Florence  Belle 

Toronto  Ferry  Co 

Steamer  Big  Sandy 

Steamer  Nathaniel 

Steamer  T.  M.  Ba3mc 

Steamer  West  End 

Steamer  Lizzie  Townsend 

Steamer  Buckeye 

Steamer  Conveyor 

Steamer  John  C.  Fisher 

New  Haven  Towboat  Co 

Clarington  and  Wheeling 
Packet  Co. 

Steamer  H.  K.  Bedford 

Steamer  Nellie  Bartlett 

Steamer  Ruth , 

Bellaire,  Benwood  and  Wheel- 
ing Ferry  Co. 

Steamer  T.  N.  Bamsdall 

C.W.True 

Steamer  Orion 

Steamer  Valley  Belle 

Steamer  Pioneer  City 

Big  Sandy  Towboat  Co , 

Steamer  Telephone , 

Steamer  Nina  Paden , 

Steamer  Sandy  Valley 

Steamer  Klondike , 

Steamer  Douglas  Hall 

Cincinnati,  Portsmouth,  Big 
Sandy  and  Pomeroy  Packet 
Co. 

Jessie  Towboat  Co 

H.D.Bailey 

Huntington  and  St.  Louis  Tow- 
boat  Co. 

A.  Montgomery  A  Co 

Kanawha  and  Ohio  Co 

Collins  &  Hartweg  Co 

Marmet  Co 

Steamer  Neva 

Steamer  Charlie  Stone 

Steamer  Carrie  Brown 

Steamer  Enos  Tuylor 

Steamer  Champion 

C.  Crane  &  Co 

Steamer  Guayandottc 

Steamer  Arion 

G.W.Bay 

Steamer  Urania 

Steamer  W.  O.  Hughart 

Steamer  Wenona 

Steamer  Bob  Ballard 

Ashland  Coal  and  Iron  Rail- 
way Co. 

Steamer  Ironton 

Buena  Vista  Freestone  Co 

Steamer  W.  H.  Whiteman 


Terminal  points. 


Pittsburg  to  Evansville 
Pittsburg  to  Cincinnati 


Pittsburg  to  Gallipolis. . . . 

do 

do 

IMttsburg  to  Parkersburg. 

do 

Pittsburg  to  Marietta 

Pittsburg  to  Wellsville . . . 


Pittsburg  to  McKecs  Rocks. . . 

Toronto  to  Zailla 

Steubenville  to  Wheeling 

Steubenyille  to  opposite  shore 

Steubenville  to  wheeling 

Brilliant  to  Wellsburg 

Martins  Ferry  to  Bellaire 

do 

Martins  Ferry  to  Wheeling. . . 

Wheeling  to  Louisville 

Wheeling  to  Cincinnati 

Wheeling  to  Parkersburg 


.do 
.do 


Wheeling  to  Sistersville . 
Bellaire  to  Benwood 


Sistersville  to  Marietta 

Sistersville  to  New  Mntamoras 
Sistersville  to  Tuels  Landing. 

Marietta  to  Gallipolis 

Marietta  to  WiUiamstown. . 
Parkersburg  to  Carrollton. . 
Parkersburg  to  Millwood  .. 

Parkersburg  to  Belpre 

Syracuse  to  Maysville 

Syracuse  to  Gallipolis 

Pomeroy  to  Louisville 

Pomeroy  to  Cincinnati 


.do 


Pomeroy  to  Mason 


7 
»lc 


Point  Pleasant  to  Cairo 


.do 


Steamer  P.  K.  Smiley 

Steamer  Whispei 

Steamer  Mary  F.  Golden 
Steamer  New  Richmond 


Coney  Island  Co. 


Point  Pleasant  to  Louisville. 
Point  Pleasant  to  Carrollton  . 
Point  Pleasant  to  Cincinnati , 
Point  Pleasant  to  GallipoliB . , 
Point  Pleasant  to  Fairhaven 

Gallipolis  to  Huntington 

do 

Gallipolis  to  opposite  shore. . . 

Guyandotte  to  Louisville 

Guyandotte  to  Huntington... 
Guyandotte  to  ProctorviUe... 
Proctorville  to  Portsmouth... 

Huntington  to  Cincinnati 

Catlettsburg  to  Cincinnati ... 

Ashland  to  Coal  Grove 

Ashland  to  Ironton 

Ashland  to  Portsmouth 


Ironton  to  Russell 

Buena  vista  to  opposite  diore. 

Manchester  to  South  Man- 
chester. 

Ripley  to  South  Ripley 

Augusta  to  Bonds  Ferry 

Moscow  to  Addyston 

New  Richmond  to  South  New 
Richmond. 

Coney  Island  to  Cincinnati, 
and  excursions. 


Dis- 
tance. 


MUea. 
783 
468 

269 
269 
269 
184 
184 
171 
47 

3 

1 
22.6 

1 
22.6 

1 

6 

6 

1.6 
608 
878 
94 

94 
94 
47.5 
1 

34 
4 
1 

98 

1 

357 

46.5 

1 

163 

24 

349 

220 


220 

1 

701 

701 

334 

276.5 

204 

4.6 

1 

39 

39 

1 

294 

3 

1 

51 

160 

151 

1 

5 

33 

1 
1 
1 

1 

1 

41 

1 


In  com 
mis- 
sion. 


MonUis. 
8 
7 

12 
9 
8 

6.5 
2 
7 
6 

10 

8 

1 
11 

9 
11 
11 
11 
11 
10 
10 

8 

9 
6 

8.5 
12 

7 

12 
11 

9 
12 
12 

3 

11.5 
12 


7 
12 


7 
10 

8 

10 

7 

6 
12 

11.5 
12 
11 

9 
12 
12 

6 
U 

7 

5 

8 


12 
12 

12 

9 

12 

12 

12 

6 

12 

4.5 


Freight. 


Tons. 
18,500 
50,107 

1,832 

13,122 

12,800 

52,025 

4,000 

8,200 


635 

360 

6,675 
19,800 
70,423 
11,875 

81.040 
70,600 
10,600 

25,000 
6,300 
5,075 


8,243 


75 

11,200 

48,180 

12,200 

1,440 

9,000 

410,000 

7,800 

255,600 

104,082 


700 

5,400 

114,750 

179,600 

337.996 

99, 799 

367,960 

7,200 


28,640 

12,000 

4,360 

400,000 

462 

16,600 

U,800 

*    9,000 

15,000 


468,620 
57,130 

12,922 

4,000 

18,090 

7,200 

872 

12,730 

4,160 

741 


Passen- 
gers. 


22,485 

1,479 

U,746 

11,240 

5,415 

2,000 

3,600 

89,437 

896,112 

82,179 

483 

16,988 

8,847 

37,000 


60,000 
70,000 


27,864 
4,890 


20,000 
846,776 

6,666 
40,600 
26,000 

5,662 
62,460 


100,000 

"s.'ooo 

'*39,*88i 


35,000 


11,978 

15,000 

19,854 

8,000 

9,125 


27 

24,760 

21,800 

6,525 

950 

127,760 


96,386 

"i8,*4i4 

16,408 

87,580 

86 

18,000 

707,584 
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Henernl  i^ulel  i-'imnurre  oj  Obiu  Rker  in  190J— Continued. 


NHniiM.n.Mlciri-uiiii.my. 

TennlUBl  polnla. 

Dto- 

(ODCC. 

°£" 

Freight. 

"■iL. 

23,400 
lfi.000 
lS,)iM 

IW.CfiO 

Pawn- 

? 

497 

1 

73 
IIJ 

WT 
367 

JVuntti. 
> 

1 

12 

S.1U 

4.an 

2.7W 

MT.UI 

SO 

Ilfi.M» 

11: 1« 

IHirtBtlon  (^1. 
RtnimiT  i;lly  of  Kn.ixvillc 

»;is;ii..N.«„i 

Ho 

Cincinnati  to  Padurah 

Cincinnati  to  Loiiltn'mlT..... 
(UnclnnalitoCarrollton 

ComiUlon  to  Lvavenwuitb... 
Carrullum  to  Louisville 

s,ia 

Kt'iiliiiky  anil  Inilliinn  Pi-rry 

iMira 

10 
1:2 

11 

B 
IS 

U 

la 

2ft, aoQ 
41:000 

l,4S2,0<» 

i3»,m 

SSir----- 

LinilHvllleanil  Evan-rillo  Mull 

I^imlmillPlo  Now  Albany.... 

i 

13b 

CO 

IIC! 

6G 

•L 
h 

M,W 

li 

sos,a« 

ti 

Nuwbnct!  t<>  liTaniiTiUc 

..nss". 

Crwmi  K'l 

ts 

kSSSS-omo.  .m  a„.,, 

12.000 
4.000 

kviiiiwiWiii,-:::;;: 

Niwhiilli'aiiilKvitnin-illcI-iu-k- 

ii 

'gss 

4,B12 

.AS 

2.000 

*il.-iim..rAirniill,Owuil 

.™r:l'!".'':™T.'r"™": 

11. MI 

rr^:-'::^;: .;.::;,  ,;;:;; 

asSSESS'."::::::: 

aS 

mionUHni  to  IMiuvh 

asaSlS::':;: 

(iiilciniilu  loHlTTl'  Fl-ITV 

]HrI-vllk-(..l1..luca!i 

KlmmiTWutcrloii 

,ii!i 

KtcwmiT  MKRioBplic 

Snnl,lnn*lt..I^'intnh 

pu^ki-t  r<>. 

p,„i«™h»,™. 
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SUUeTnerd  of  coal  transported  by  the  MonongaJiela  River  Consolidated  Ooal  and  Coke 

Company  for  the  calendar  year  1901. 


Name  of  boat. 


Acorn 

Adelle 

B.D.Wood 

Belle  McGowan . . 

Charlie  Clarke 

Cruiser 

Clifton 

Dick  Fulton 

Dave  Wood 

Ed  Roberts 

Enterprise 

Exporter 

PaUie 

Fred  Wilson 

Hornet  No.  2 

Ironsides 

I,  N.  Bun  ton  No.  2 

Josh  Cook 

Jim  Wood 

John  Morcn 

Joseph  Walton  . . . 

J.C.Risher 

JohnW.  Ailcs 

Mariner 

Nellie  Walton  . . . . 

Pacific  No.  2 

Sam  Brown 

Sailor 

Tornado 

TomReesNo.2... 
Tom  Dodsworth-. 

Valiant 

Volunteer 

Bertha 

Charley  Hook 

Jim  Brown 

Maggie 

Robert  Jenkins. . . 
Robert  McKinley. 

Stella  Moren 

Voyager 

Alice  Brown 

Boaz 

Coal  City 

Charles  Brown  . . . 

Defender 

Iron  Age 

John  A.  Wood 

J.B.Finley 

Jos.  B.Williams... 

James  Moren 

Harry  Brown 

Raymond  Horner 

Sam  Clarke 

W.W.O'Neil 


Totiil 


Between  what  points  on  the  Ohio 
River. 


Pittsburg-Louisville 

do 

do 

do 

do 

do 

do 

do 

do 

do.'. 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

.....do 

do 

do 

do 

do 

do 

do 

do 

Pittsburg-Bellaire. . . 

do 

do 

do 

do 

do 

do 

do 

Pittsburg-Cairo 

do 


.do 

.do 

.do 

.do 

.do 

.do 

.do 

.do 

.do, 

.do 

.do 

.do 


Months 
in 
com- 
mis- 
sion. 


Tons 
towed. 


8 
3 
6 
6 
9 
8 
9 
6 
G 
8 
6 
6 
9 
8 
7 
8 

10 

8 

8 

9 

8 

7 

9 

6 

G 

8 

8 

6 

10 

8 

7 

8 

8 

10 

10 

11 

11 

11 


11 
11 

8 
G 
8 
9 
G 
7 
9 
9 
9 
8 
8 
8 
8 
8 


50 

35 

62 

45 

88 

78 

54 

80, 

99 

119 

71 

63 

6G 

129 

88 

61 

36 

99 

113 

107 

64 

72 

80 

70 

fiO 

104 

118 

40 

83 

106 

112 

70 

58 

86 

70 

24 

85 

27 

41 

63 

23 

163 

104 

149 

124 

138 

96 

159 

228 

227 

159 

131 

203 

118 

111 


,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
.000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 


1.089,000 


Note.— This  statement  represents  the  tonnage  moved  by  each  of  the  boats  named,  but  not  the  vol- 
ume of  commerce,  as  the  same  commodity  might  be  moved  by  four  or  five  different  steamers  between 
Pittsburg  and  Cairo. 

Respectfully  submitted. 

The  Monongahela  River  Consolidated  Coal  &  Coke  Co., 
Hugh  Moren, 

Transportation  DeparlmetH. 
Pittsburg,  Pa.,  April  ^9 ^  1902, 


1854      REPOBT  or  THG  CHIEF  UF  ENGIHEEBS,  0,  8, 
Coal  nhipmenln  from  PillKburg,  i^ 
[Pumiehal  b)-  Mr.  J.  Pnak  TlIlBy.] 


To  ClnclnnBti. 

To  Louisville. 

Month. 

Tri,«. 

CosI 

Coal 

t™. 

Trips. 

Coiil 

Coal 

TOIK 

leoi. 

17 
IS 

176 

180 

IS 
42 

98 

2B 
S2 
6 

1 

V 

i 

317 

71,018 

n 

|« 

iS^SS 

9CO,B20 

i«.|   i,aa9;    i,«2 

1WS,M<I 

Towl  iimoUQt  ol  ™«I  Hhlppert  trom  I 
NOTI.— No  iihhimcnM  from  Flttxliiim 
bnncn  on  co*lL  bnalji  of  9.10  t 
'  MltKhlirg  coal  se 
ban'ly  hoWIng  ih 


The  r 
m-ar.|,j 


m-arl)v  m 
clnnatl,  ii 


(1  uid  LouIitUIc  S,14I,1M>  ton*. 


be  annually  inrieaiine  to  polnta  In  th«  bu  Bonth.  vUk 
n  or  falling  behind.    Part  of  the  coal  contlgned  to  Cln- 

_.. !_._■.._  ._  T  — .._iii_  I •"'iHllHliBOO*'- 


TiMe  xhowing  coal  ehipmentt  fro 


o  LoufBTltle  for  ihlpiriait  BoaUk. 
I  PiiMnirg  during  1901. 


Loulavlllu  %att.>» 

Total  a,Ut,lH 


'  ASHIBTim'    BNOINEKR,  ON    BUBTEV  OP  OHIO   WVIK, 

United  Btatbs  EtromXB  Ofpicb, 

(Hndnnati,  Ohio,  June  30,  190S. 

Gai/)NBL:  I  have  the  honor  to  Rubmit  herewith  &  report  on  survey  of  Ohio  River, 
from  Marietta  to  mouth  of  Bif;  Miana  Hiver^  for  thotlecal  yearendinR  Joce  SO,  190S. 

Tlic  final  rc|>ort  on  thin  uurvey  was  Riibiiiitted  January  14,  1902,  and  was  printed 
aa  Kouse  Doc.  No.  'i3Q,  Fifty-eeventh  Congress,  first  semon. 

The  work  done  in  previous  seasons  sini-e  the  beirinning  of  the  survey  is  stated  in 
annual  reports  for  1900,  page  3092,  anil  1901,  page  2608. 

Operations  during  the  fiscal  year  conRixtcd  of  soundinga  and  topography,  Tcmmed 
on  July  20  by  a  party  of  26  men,  where  tmspendetl  the  previous  season,  vonlinning 
until  Soptemoer  23,  wiien  all  field  work  was  completed.  1'he  sections  covered 
{!Xtonde<I  from  382  to  425  miles,  and  from  441  to  454  miles  below  Pittsbatg,  and  wen 
i»rts  of  the  survey  omitted  in  order  to  fully  complete  tlie  section  near  CnllnoiB 
Ripiile  for  the  report  required  on  proposed  0am  at  that  locality. 

The  final  field  work  was  under  the  immediate  supervision  of  Mr.  C.  B.  Harris 
who  carried  it  out  to  a  promjit  and  sUL-ceeafiil  conclusion. 

8ince  the  sabraJN'ion  of  the  report  a  sjnall  force  baa  l)een  employed  in  pbtling 
the  lanre  dotiul  map  of  the  flur\ey.  This  wort  has  now  been  completed,  both  the 
original  drawings  and  the  trvciiiga  from  same,  the  drawings  b^ng  platted  to  a  scale 
of  aOOfeettO  1  inch. 

A  summary  of  the  work  performed  during  the  seasons  of  1899, 1900,  and  1901, 
respectively,  is  given  herewith: 


MaritUa  to  Big  Jfiomi. 

„„.,.,„.,. 

Main  channel.       | 

Bach  channcL 

Total. 

Mile-. 

MimdingB. 

Mllw. 

Sonndlng^ 

una. 

Soamllnia 

74.2! 

M,596| 
100,281 

■a.  21 
■i'.fm 

H.n8 
],IH 

n.At 

'SS 

821.S2 

197, 4«  1 

W>.68 

' 
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Since  the  be^ning  of  the  survey  on  the  upper  portion  of  the  Ohio  (from  Marietta 
to  Pittsburg  in  1896),  there  has  been  an  increasing  demand  for  copies  of  the  map. 

Owing  to  the  relatively  large  scale  to  which  the  map  has  been  platted,  in  order  to 
permit  of  close  study  for  location  of  the  locks  and  dams,  it  is  not  convenient  or 
economical  to  furnish  copies  for  the  use  of  outside  parties.  A  reduced  copy  of  map 
made,  Bay,  to  a  scale  of  about  800  feet  to  1  inch,  would  enable  this  office  to  more 
readily  fill  the  demands  from  outside  parties  interested  in  various  business  enter- 
prises along  the  Ohio  River.  Such  reduced  copy  by  being  lithographed  might  be 
supplied  at  small  cost  in  the  same  manner  as  other  prioted  documents  of  the 
Government. 

Respectfully  submitted. 

R.  R.  J0NE8,  Chief  Assistant  Engineer. 

Col.  G.  J.  Lydbcker, 

.   Corps  of  Engineers. 


BBFOST    OP  MK.  R.    R.    JONES,   CHIEF   ASSISTANT   ENGINEER,   ON   REMOVING    ROCK   BAR   AT 
MOUTH    OF    LICKING     RIVER,     KENTUCKY    (468.4     MILES    BELOW     PnTSBURG*,     SURVEYS 

1896-1900). 

United  States  Engineer  Office, 

Cincinnati,  Ohio,  June  SO,  190£. 

Colonel:  I  have  the  honor  to  submit  the  following  report  of  operations  in  remov- 
ing rock  bar  at  mouth  of  Licking  River  for  the  fiscal  year  ending  June  30,  1902: 

This  work  has  been  fully  described  in  past  annual  reports,  and  in  particular  the 
condition  of  bar  and  the  methods  employed  for  its  removal  are  stated  in  Reports  of 
the  Chief  of  Engineers,  Appendix  D  D,  Part  III,  1894,  pages  1845-1848;  Appendix 
C  C.  Part  III,  1895,  page  2339;  Appendix  C  C,  Part  IV,  1896,  pages  2079-2080. 

The  commerce  of  the  Licking  River  is  at  present  mostly  restricted  to  the  3  or  4 
miles  immediately  above  its  mouth,  where  its  course  lies  past  the  cities  of  Covin^n 
and  Ne^vport,  Ky.  During  low-water  stages  in  the  Ohio  access  to  the  Licking  River 
has  been  prevented  by  the  bar  of  loose  and  solid  rock  lying  in  the  Ohio  River  and 
extending  along  the  Kentucky  shore  above  and  below  the  mouth  of  the  Licking. 

The  present  project  contemplates  cutting  a  channel  through  this  rock  bar,  with  a 
depth  of  4  feet  at  extreme  low  water  and  an  average  width  of  200  feet. 

During  the  entire  progress  of  the  work  prior  to  1901  material  had  been  removed 

from  the  bar  as  follows: 

Cubic  yards. 

By  cofferdam,  fiscal  years  1888  and  1892 3,619.6 

By  submarine  blasting  and  dredging,  fiscal  years  ending  June  30, 1894-1896.  26, 245. 1 

Total 29,864.7 

During  the  calendar  year  1900  proposals  for  removing  the  rock  and  other  material 
which  compose  the  bar,  at  a  fixea  price  per^^ubic  yard,  were  twice  advertised  for. 

The  first  set  of  proposals  were  opened  July  19,  the  prices  ranging  from  $1.94  to 
$15  per  cubic  yard.  The  lowest  biader  having  failed  to  enter  into  contract  the  work 
was  leadvertised. 

The  second  set  of  proposals  were  opened  October  31,  when  it  was  found  that  the 
prices  ranged  from  $3.82  to  $6.45  per  cubic  yard.  Owing  to  the  great  discrepancy 
between  the  lowest  bids  received  under  the  two  separate  advertisements,  a  recom- 
mendation was  made  by  this  oflfice  that  the  work  be  carried  on  by  the  methods 
employed  during  the  fiscal  years  ending  June  30,  1894,  1895,  and  1896,  viz,  by  the 
use  of  the  Goverfament  drilling  scow  with  hire<l  labor,  and  by  a  dredging  plant  hired 
or  purchased  for  the  work.  This  was  approved  by  the  Chief  of  Engineers.  The 
drilling  plant  owned  by  the  United  States  was  repaired,  and  a  dredge,  towboat,  and 
flatboats  were  hired  under  10-day  proposals.     Explosives  and  other  supplies  were 

Surchased  in  the  same  manner,  while  the  necessary  labor  required  in  operating  the 
rilling  scow  and  in  unloading  the  dredged  material  was  employed  directly  by  the 
United  States. 

Repairs  to  the  drilling  scow,  which  had  lain  idle  for  about  six  years,  were  com- 
pleted so  that  operations  were  begun  early  in  October,  1901. 

The  work  was  continued  during  October,  November,  and  for  a  part  of  December, 
until  stopped  by  high  water.  The  season's  work,  although  short,  was  quite  satis- 
&K^ry  as  regards  cost. 
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The  toUil  quantity  of  solid  rock  blasted  during  the  liscal  year  ending  June  30, 1902, 
was  2,572  cul)ic  yards,  measured  in  place. 

While  the  drilling  scow  was  iirst  engaged  on  the  solid  rock  ledges,  the  dredge  was 
emnloyed  to  remove  some  rock  blasttnl  in  1895,  which  had  been  unavoidably  left 
undredged  at  that  time.  A  large  amount  of  loose  rock  and  gravel  overlying  the 
solid  nK'k  ledge  was  also  dredgtMl,  and  later  the  rock,  freshly  blasted,  was  removed. 
The  material  dredged  was  loaded  on  flatlx)ats,  towed  down'to  Cullums  Ripple,  aD(i 
unloaded  at  a  point  immediately  Ix^low  and  l:)ehind  the  dike.  The  quantity  thus 
removed  and  disposed  of  during  the  fiscal  year  ending  June  30,  1902,  waa  10,184 
cubic  yards,  l)arge  mea<'urement. 

The'coj^t  of  the  work,  exclusive  of  inspection,  office  expenses,  etc.,  was  $3.35  per 
cubic  yard.  A  comparison,  then,  of  the  projwsed  contract  price  and  the  cost  by  the 
methrxl  pursutHl  shows  an  ft)llows: 

Ix>west  proi>osal  under  opening  of  October  31,  1900 z $3. 82 

Cost  during  8ea.«on  of  1901 3.35 

It  may  be  noted  in  i^assing  that  the  cost  of  the  work  by  open  cut  in  cofferdam,  in 
years  1888  and  1892,  ranged  from  $12.50  to  $13  i>er  cubic  yard. 

J II  determining  the  cost  of  the  work,  the  extraordinary  repairs  to  drilling  scow  were 
added  by  dividing  the  total  cost  of  such  re])airs  by  the  total  quantity  of  solid  rock  to 
be  removed.  The  proj>ortionate  amount  per  cubic  yard  thus  obtained  was  added  to 
the  other  items  of  cost  for  explosivej^,  supplier,  and  hired  labor. 

The  following  statement  shows  the  amount  of  solid  rock  blaste<l  by  the  use  of  steam 
drills  and  submarine  charges  since  this  method  was  first  aulopted: 

Fiscal  vear  ending  June  30 —  Cubic  yaids. 

1894 892.20 

1895 2,082.68 

189<) 2,736,00 

1^)02 2,572.00 

Total 8,282.88 

Th(^  total  material  (solid  rock,  loosi<  rock,  gravel,  and  sand)  removed  since  the 
work  was  first  undertaken  has  l)een  as  follows: 

Cubic  yard.^ 

By  onen  cut  in  cofferdam,  fiscal  years  ending  June  30,  1888  and  1892 3,819.6 

By  1  misting  soli<l  rock  and  by  dredging  the  rock,  gravel,  and  sand,  fiscal 

years  ending  June  30,  1894,  1895,  1896 26,245. 1 

Bv  blasting  solid  rock  an<l  bv  dredging  the  rock,  gravel,  and  sand,  fiscal 

Vear  ending  June  30,  1002..' 10,184.0 

Total 40,048.7 

Sum  man/  o/'///;/rx  drl/le<L  etc. 


Fiscal  year  I'lxIinK  .Itiiu'  30 — 


1S<M 
1895 
ISW 
IWVI 


Total, 


Number 

of  hOlCM 
drilled 

and 
blasted. 


Total 
depth. 


JFbrf. 

2,441.6 

4.859.9 

7,212.S 

6,020.0 


5,243  I    19.5S«.^ 


\'ari(ntfi  Items  nf  onul  for  fiHcnl  year  niiVnuj  June  SO,  190S, 


Dynamite 

No.  1 pounds. . 

No.  2 do 

ExploderH,  insulated number. . 

>f iiMlin  for  wmppew yaulH. . 

Twine  for  mnkln^  up  cartridjfos pounds. . 

Rubhor  t ubiuf?  for  in«<u1at in^  j«»inti* feet. . 

ConncctinK  and  leading  wire do 

Total  exploflives,  etc 


Quantity.       Value. 


876 
2.S00 
1,400 

1»9 
20 

250 
1.300 


) 


27B.H6 
11.  SI 

a.  40 
y.00 

7.60 


739.45 
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Various  items  of  cost  for  fiscal  year  ending  June  30^  1902 — Continued. 


Quantity. 


Fuel 
Repairs 


Supplies,  including  rope,  oils,  lumber,  etc 

Miscellaneous  expense,  including  printing  and  advertising,  travel  expense, 
telegrams,  towing,  etc 


Labor  and  inspection , 

Total 

Cost  per  cubic  yard  rock  drilled  and  blasted 


Value. 


$85.44 

1,190.06 

56().23 

515.96 
1,753.34 


4,840.48 


1.88 


Co8t  of  dredging^  including  towing  and  unloading. 

Dredge,  hired  under  proposals J2, 905. 93 

Flatboats,  hired  under  proposal? 2, 284. 00 

Towboat,  hired  under  proposals 1, 888. 71 

Labor,  unloading  dredged  material 1, 254. 36 

Inspection  and  miscellaneous  expenses 2, 654. 17 

Total 10,937.16 


Cost  per  cubic  yard  dredging,  etc 1. 07 

During  the  latter  part  of  the  present  fiscal  year  the  capacity  of  the  (Tovemment 
drilling  plant  has  been  increased  by  the  addition  of  a  third  steam  drill,  larger  and 
more  powerful  than  the  two  hitherto  in  use. 

It  is  now  proposed  to  resume  operations  about  July  1, 1902,  with  the  steam  drilUng 
plant,  togetner  with  dredee,  towboat,  and  flatboats  hiried  for  this  work.  The  pres- 
ent indications  point  to  along  and  successful  season's  work. 

During  the  season  of  1901  the  work  was  carried  on  under  the  immediate  suijer- 
vision  of  Mr.  C.  B.  Harris,  inspector,  who  has  shown  marked  fidelity  to  his  duties. 

Respectfully  submitted. 

R.  R.  Jones, 
Chief  Assistant  Engineer. 

Col.  G.  J.  Lydbckkr,  Cor})s  of  Engineers. 


report  of  mr.  r.  r.  jones,  chief  assistant   engineer,  on    dike  near   mouth   op 

tradewater  river. 

United  States  Engineer  Office, 

Cincinnati,  Ohio,  June  SO,  1902. 

Colonel:  I  have  the  honor  to  submit  herewith  a  report  of  operations  in  construc- 
tion of  a  dike  near  the  mouth  of  Tradewater  River,  below  Casey ville,  Ky.,  for  the 
fiscal  year  ending  June  30,  1902. 

This  work  is  described  in  Appendix  G  G,  Report  of  Chief  of  Engineers,  1901, 
Part  IV,  pages  2625-2627. 

Work  on  the  dike  was  resumeil  July  24,  1901,  and  was  carried  on  until  October  7, 
1901,  when  all  the  work  then  decided  on  had  been  completed  except  a  small  amount 
of  protection  work  on  the  downstream  side  of  the  dike  near  the  shore  end. 

The  dike  was  carried  up  to  its  full  height  (6  feet  above  low  water),  except  at  the 
opening  near  the  Illinois  shore,  which  was  purposely  left  for  a  width  of  200  feet  at 
an  elevation  4  feet  below  low  water. 

Observations  made  during  the  season  of  1901  lead  me  to  believe  that  this  opening 
should  now  be  closed  entirely,  as  an  extensive  scour  is  taking  place  immediately 
below  it,  and  it  is  believed  that  the  longer  the  closing  of  the  gap  be  delayed  the 
greater  will  be  the  cost  of  such  filling. 

The  material  placed  in  the  dike  during  the  fiscal  year  ending  June  30,  1902,  has 
been  as  follows:. 

Lumber feet  B.  M..      1,200 

Stone,  large  class cubic  yards. .  207 

Stone,  small  class do 5,390.4 

BNa  1902—117 
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The  total  material  placed  in  dike,  fiscal  years  ending  June  30,  1901  and  1902,  has 
been — 

Lumber feetB.  M..  12,426 

Piles number..       246 

Spikes,  kegs  of  150  pounds -..do....  2 

Excavation,  shore  end .cubic  yards. .    192. 5 

Stone,  large  class do 207 

Stone,  small  class do 13,9^3 

Total  cost  to  close  of  fiscal  year  ending  Jime  30,  1902,  $15,409.28. 

The  work  in  season  of  1901,  as  in  1900,  was  under  the  efficient  supervision  of  Mr. 
G.  Fred  Allen. 

The  effc(;t  of  the  dike,  as  far  as  could  be  observed  during  the  season  of  1901,  has 
been  to  straighten  and  improve  the  channel  in  its  immolate  vicinity.*  It  is  not 
unlikely,  however,  that  further  works  in  the  near  neighborhood  will  be  requirai 
before  the  desired  improvement  can  be  obtained. 

Respectfully  submitted. 

R.  R.  Jones, 
Chief  Assistant  Enginen. 

Col.  G.  J.  Lydbcker,  Corf)8  of  Engineers, 


report  of  mr.  e.  j.   carpenter,  assistant  engineer,  on  rbgonbtrucnon  of  offlo 

river  water  gauge  at  evansville,  indiana. 

I'nited  States  Engineeb  Office, 

Cincinnati^  OhiOf  March  24^  1902. 

Colonel:  I  have  the  honor  to  report  as  follows  on  reconstruction  of  the  Ohio 
River  water  gauge  at  Evansville,  Ind.,  referred  to  me  by  Major  Bixby's  letter  of 
Julv  10,  1901. 

l^he  Evansville  gauge,  located  on  the  public  wharf  at  the  foot  of  Main  street,  was 
built  under  the  direction  of  Col.  William  E.  Merrill,  Corps  of  Engineers.  U.  S. 
Army,  in  1873.  It  consisted  of  a  graduated  iron  strap,  one-naif  inch  by  4  inches, 
spiked  on  top  of  4-inch  by  12-inch  oak  timbers,  extending  along  the  surface  of  the 
wharf  from  low- water  mark  to  the  top  of  the  bank  at  Water  street;  the  longitudinal 
timbers  being  flush  with  the  wharf  paving,  and  supported  on  oak  trestles,  buried  in 
the  ground,  about  6  feet  apart. 

The  graduated  strap  had  for  several  years  past  frequently  become  loose  for  a  con- 
siderable part  of  its  length,  and  as  it  could  no  lon^r  be  held  in  place  by  spikes,  an 
examination  of  the  gauge  was  made  and  the  oak  timbers  found  to  have  rotted  and 
settled  down  to  an  extent  that  impaired  the  accuracy  of  the  graduations.  As  proper 
repair  involved  thorough  reconstruction,  new  plans  for  a  permanent  gauge  were  pre- 
pared, and  after  ten  days'  advertisement  a  contract  for  the  work  was  made  with 
Messrs.  Stinchfield  <fe  Saunders,  of  Evansville,  who  promptly  carried  it  to  comple- 
tion, beginning  on  November  2  and  flnishing  on  November  14. 

The  old  gauge  was  removed,  with  its  foundation  and  the  adjoining  wharf  pavinff, 
making  a  trench  2  feet  6  inches  wide  and  2  feet  3  inches  deep  for  the  entire  length, 
the  trench  being  then  filled  to  a  depth  of  9  inches  with  compactly  rammed  gravel, 
to  insure  proper  drainage. 

The  new  gauge  consists  of  T -rails  weighing  20  pounds  per  foot,  ih  30-foot  lengths, 
joined  bv  the  usual  standard  fish  plates,  making  it  continuous  for  the  entire  lensth 
of  278  feet. 

The  T-rails  are  laid  inverted  in  a  bed  of  concrete  18  inches  deep  and  24  inches 
wide,  built  in  10- foot  lengths  on  the  gravel  foundation.  The  concrete  was  made  of 
1  part  Portland  cement,  2  parts  of  clean,  coarse  sand,  and  4J  parts  clean  gravel,  for 
a  depth  of  16  inches;  the  remaining  2  inches)  being  finished  up  flush  to  the  top  sur- 
fa(!e  of  the  rail  with  a  dressing  made  of  1  part  cement  to  2  parts  of  sand,  pat  on 
before  the  concrete  had  set. 

Graduation  marks,  which  were  made  to  correspond  with  those  of  the  ori^nal 
gauge,  were  cut  in  the  exposed  surface  of  the  rail  at  each  one-tenth  foot,  from  eight- 
tentlis  foot  of  elevation  to  46f\j  feet.  Each  foot  was  marked  by  figures  1  inch  High 
cut  in  the  rail,  and  by  figures  4  inches  high  and  three-eighths  inch  deep  stamped 
in  the  top  dressing,  the  large  figures  being  afterward  filled  with  cement  tinted  red 
and  outlined  with  a  slight  depression,  making  all  easily  legible. 

The  gauge  follows  the  general  grade  of  the*  wharf,  but  below  eight-tonths  foot,  where 
the  T-rail  terminates,  it  is  finished  to  zero  with  a  4  by  12  inch  oi^  timber  3  feet  6 
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inches  long,  bedded  in  concrete  and  faced  with  an  iron  plate  one-half  inch  by  4 
inches. 

The  contract  price,  $2.47  per  linear  foot,  made  the  total  cost  $686.66;  which 
included  removal  of  the  old  gtructure,  building  the  new  one  complete,  and  renewing 
the  wharf  paving  on  each  side. 

Respectmlly  submitted. 

E.  J.  Carpenter,  AmMarU  Engineer. 

CJol-  G.  J.  Lydbcker,  Corps  of  Engineers, 


report  of  mr.  e.  j.  carpenter,  assistant  engineer,  on  work  of  the  ohio  river 

dredges  during  the  calendar  year  1901. 

United  States  Engineer  Office, 

Cincinnati^  Ohio,  March  24y  1902, 

Colonel:  I  have  the  honor  to  submit  the  annual  report  of  operations  of  United 
States  dredges  Ohio  and  OsvjegOy  for  the  calendar  year  1901,  with  tabular  statements 
showing  cost,  amount  of  excavation,  etc.,  at  the  various  places  where  dredging  was 
done. 

♦  ****** 

As  there  was  not  suflficient  money  available  for  general  work  on  the  river,  the  plan 
for  the  season's  dredging  necessarily  limited  operations  to  the  places  having  unex- 
pended special  allotments  for  such  work,  viz,  Evansville,  Ind. ;  Tradewater  Bar,  and 
Golconda,  Brooklyn,  and  Mound  Citv,  111. ;  and  as  all  these  are  on  the  lower  river, 
where  the  stage  or  water  was  too  high  for  work  early  in  the  season,  the  dredges  were 
obliged  to  remain  longer  than  usual  in  winter  quarters  at  Paducah,  Ky. 

Leaving  Paducah  on  July  7  the  plant  reached  Evansville  on  the  lOth,  and  was 
then  put  in  working  order,  ready  to  begin  operations  as  soon  as  the  river  fell  to  a 
suitable  stage. 

The  most  important  work  on  hand  was  the  completion  of  the  Mound  City  improve- 
ment, and  the  plant  was  therefore  employed  at  other  places  only  while  the  river 
remained  too  high  for  operations  there. 

EVANSVILLE,  IND.,   783   MILES   BELOW   PFTTSBURG. 

Under  the  project  approved  April  10,  1899,  for  expenditure  of  $20,000  diverted  by 
the  river  and  harbor  act  of  March  3,  1899,  from  the  unexpended  balance  of  the 
appropriation  of  June  3,  1896,  for  dredging  along  the  city  front  of  Evansville,  Ind., 
the  United  States  dredges  were  employed  from  July  25  to  August  6  to  widen  the 
channel  and  to  deej>en  the  approach  to  the  public  wharf  by  cutting  away  the  bar  in 
front  of  it,  continuing  the  work  begun  by  hired  dredge  plant  in  19S). 

Two  cute  were  made,  each  35  feet  wide  and  6  feet  l^low  low  water;  one  extending 
595  feet  along  the  water  line  at  the  principal  landing  at  the  wharf,  above  the  lower 
line  of  Vine  street;  and  the  other  cut,  305  feet  long,  widening  the  channel  near  the 
wharf  between  Vine  and  Division  streets.  The  excavated  material  was  dumped  on 
the  Kentucky  side  of  the  channel  below  Dike  No.  6. 

Excavation  made  July  25  to  August  5,  1901:  Mud,  sjmd,  and  gravel,  7,364  cubic 
yards. 

tradewater  bar,  862  miles  below  pittsburo. 

While  on  the  way  down  from  Evansville  to  Mound  City  the  dredges  stopped  at 
Tradewater  to  make  a  cut  through  the  sand  reef,  from  the  Kentucky  channel  above 
the  towhead  to  deep  water  on  the  Illinois  side.  One  cut  1,225  feet  long  was  inade, 
the  excavated  material  being  thrown  into  bank  on  the  downstream  side,  forming  a 
temporary  dike  to  increase  the  scour  by  confining  the  current  to  the  cut. 

With  the  Tradewater  gauge  reading  4.5  feet,  the  cut  was  made  9  feet  deep  for  a 
distance  of  about  600  feet,  after  which  it  was  found  necessary  to  shoal  up  to  7  feet, 
because  the  sand  reef,  working  down  with  the  river  current,  built  up  ahead  of  the 
dredge  to  such  extent  that  the  amount  of  light  sand  to  be  excavated  could  not  be 
made  to  stand  in  bank.  The  cut  extended  from  7  feet  depth  above  the  reef  to  5  feet 
depth  in  the  Illinois  channel. 

Excavation  made  An  gust  8  to  11^  1901. 

Sand cubic  yards. .  6, 152 

1  log  removed tons, .      2. 2 
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WESTON  BAR,  FOOT  OF  TRADEWATEB  RIPPLE,  864.  5  MILES  BELOW  PmBBUBO. 

On  completion  of  the  cut  above  Tradewater  towhead,  the  dredges  proceeded  to 
Mound  City,  as  the  river  had  fallen  to  the  limit  for  safe  travel  and  all  reports  indi- 
cateil  the  probability  of  a  continued  fall;  but  after  their  arrival  at  Mound  City  and 
l)efore  work  was  b€^un  reports  were  received  of  a  flood  in  the  Tennessee  and  Cum- 
berland which  would  prevent  work  below  those  rivers  for  several  weeks  at  least 
The  dredges  therefore  retume<l  up  the  river  as  far  as  Weston,  where  they  were  em- 
ployed to  clear  out  and  deepen  the  channel  along  the  Kentucky  shore  made  by  the 
new  Treadwater  dike,  then  nearly  completed. 

This  work  consisted  of  dredging  through  the  bar  along  the  Kentucky  phore  below 
Camp  Creek,  where  two  cuts  about  1,500  feet  long  were  made  to  increase  and  direct 
the  current  through  the  new  channel;  clearing  away  a  deposit  of  logs,  clav,  grav^ 
etc.,  washed  out  on  the  bar  by  the  creek,  ana  removing  a  point  composea  ofstone 
bedded  in  hard  clay,  which  projected  into  the  channel  from  the  Kentucky  shore 
above  the  creek. 

The  first  cut  through  the  bar  made  a  decided  improvement,  and  as  all  hard  material 
in  line  of  the  new  channel  was  dredged  out,  the  current  from  the  new  dike  scoured 
away  the  sand,  widening  and  deepening  the  channel  during  the  rest  of  the  season. 
The  total  length  of  the  dredged  area  is  2,500  feet,  the  depth  being  5  feet  below  low 
water  and  the  width  varying  from  70  to  150  feet. 

The  excavated  material  was  dumped  on  the  Illinois  shore  opposite  Weston,  where 
it  was  utilized  to  form  a  low  dike  extending  about  300  feet  out  Irom  shore. 

ExcaiHttion  made,  August  21  to  Septembtr  ;?/,  1901. 

Sand cubic  yards. .  28, 124 

Mud,  sand,  and  gravel do 7, 210 

Loose  rock do 2, 070 

Logs  and  snags  removed  (31 ) tons. .      42. 4 

Bocks  removed  (2) do 2. 3 

(iOLCONDA,  ILL.,  890   MILKS  BELOW   PITTSBURG. 

Under  the  project  approved  April  1,  1809,  for  expenditure  of  $10,000  for  dredsing 
the  harbor  at  Golconaa,  111.,  appropriated  by  the  river  and  harbor  act  of  March  3, 
1899,  the  United  States  dredges  continued  the  work  at  Golconda  began  by  the  hired 
dredges  in  1897  and  1899. 

During  the  higher  stage  of  river  the  boats  were  engaged  in  widening  the  channel 
on  the  Illinois  snore  at  the  Golconda  wharf;  but  as  soon  as  the  stage  of  water  would 
permit  they  began  improving  the  river  channel  and  the  approach  to  the  landing  by 
cutting  away  the  point  of  the  rocky  bar  on  right  of  the  channel  just  above  the  town. 

At  the  wharf  the  area  dredged,  6  feet  below  low  water,  was  1,250  feet  long,  35  feet 
wide  for  a  distance  of  1,070  feet,  and  70  feet  wide  for  the  remaining  180  feet.  At  tine 
rock  bar,  where  four  adjoining  cuts  were  made,  6.5  feet  below  low  water,  tiie  dredged 
area  has  an  extreme  length  of  600  feet,  the  width  being  140  feet  at  the  upper  end 
and  105  feet  at  the  foot 

The  excavated  material,  which  consisted  of  mud,  gravel,  and  logs  at  the  landins 
and  denselv  packed  stone  at  the  rock  bar,  was  dumped  on  the  left  of  the  cbann^ 
above  the  foot  of  Golconda  Island. 

Excavation  made  September  2S  to  October  10,  1901, 

Gravel,  mud,  and  logs cubic  jrards.  -  7, 490 

Loose  rock do. ...  6, 823 

Logs  and  snags  removed  (20) tons. .     21. 4 

Wreck  removed 1 

MOUND  CITY,  ILL.,  959  MILKS  BELOW  PITTBBUBG. 

Under  the  project  approved  April  3,  1899,  for  the  expenditure  of  $25,000^  appro- 

Sriated  b^  the  nver  and  harbor  act  of  March  3,  1899,  tor  dredging  and  dikins  at 
_  found  Citv,  111.,  dredging  at  this  place  was  resumed  on  October  14,  the  earlieet  date 
at  which  the  river  b^ame  low  enough  for  work  without  interruption  IhMn  high 
water. 

The  work  was  a  continuation  of  the  dredging  l)egun  in  1898  and  prosecuted  each 
year  since  whenever  the  stage  of  river  would  permit,  the  object  being  to  open  a 
channel  direct  to  the  Illinois  chute,  at  Mound  City  wharf,  from  midriver  opposite 
the  towhead,  and  thus  to  avoid  the  crooked  and  dangerous  route  of  the  old  low- 
water  channel  among  the  rocks  along  the  Kentucky  shore. 

For  the  past  three  seasons  the  dredging  has  been  applied  as  far  as  possible  to  the 
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removal  of  a  bar  of  cemented  gravel,  about  1,200  feet  long,  in  line  of. the  new  chan- 
nel. Thi?  material,  which  in  many  places  extends  up  to  the  low-water  level,  is  too 
hard  to  dredge  without  first  breaking  it  up  with  dynamite,  and  is  usually  covered 
with  a  layer  of  sand  which  must  be  scraped  off  with  the  dredge  dippers  before 
blasting. 

Previous  to  1901  a  width  of  170  feet  had  been  cut  through  the  hard  bar,  establish- 
ing the  low-water  channel  on  the  desired  new  line.  During  1901  three  additional 
cuts  were  carried  through,  increasing  the  clear  width  to  260  feet,  and  a  fourth  cut, 
making  the  total  width  290  feet,  had  been  completed  with  the  exception  of  100  linear 
feet  when  high  water  and  severely  cold  weather  compelled  a  suspension  of  opera- 
tions for  the  season.    All  excavation  was  made  6  feet  below  low  water. 

The  excavated  material  was  utilized,  as  far  as  possible,  to  close  the  abandoned 
Kentucky  channel  by  making  a  bank  of  dumps  across  its  upper  entrance,  above  the 
line  of  the  proposed  new  dike. 

ExcavalUyn  made  October  14  to  December  I4i  1901. 

Sand cubic  yards..  26,022 

Cemented  gravel do 22,169 

A  rapid  general  rise  of  the  river,  accompanied  by  stormy  and  extremely  cold 
weather,  stopped  operations  on  December  14,  and  as  there  was  no  prospect  of  condi- 
tions suitable  tor  further  work,  the  dredges  were  moved  to  winter  quarters  at  Paducah, 
Ky.  After  necessary  preparations  for  care  of  the  plant  were  made,  the  crews,  with 
the  exception  of  two  enginemen  left  in  charge  for  the  winter,  were  furloughed  with- 
out pay. 

Respectfully  submitted. 

E.  J.  Carpenter,  Assistant  Engineer, 

Col.  G.  J.  Lydeceer,  Corps  of  Engineers. 


OHIO   RIVER  DREDGING   STATEMENT  FOR   1901. 

Dredges  in  commission. 
TIME. 


Time  at  work. 


Dredging  sand 

Dredging  cemented  gravel 

Dredging  mud,  sand,  and  gravel 

Dredging  loose  rock 

Dredging  giavel,  mud,  and  logs . 

Remoilng  logs  and  snags 

Removing  rocks 

Removing  Tffiecks 

Total 


Days. 

27.8 

23.9 

7.2 

6.2 

4.4 

1 

0.1 

0.1 

69.7 

Time  lost. 


Sundays . . . 
Holiday's  . . 
Traveling  . 
High  water 
Low  water. 

Fog 

Coaling — 
Accidents  . 

Total . 


Days. 


18 

2 

8.4 
10.9 

1.5 

0.1 

2 
88.4 


76.8 


Total  in  commission,  116  days. 


WORK. 


Nature  of  work. 


Sand  excavated 

Cemented  gravel  excavated 

Mud,  sand,  and  gravel  excavate<l 

Loose  rock  excavated 

Oravel,  mad,  and  logs  excavated. 


Total  excavation  for  the  season 


Logs  and  mags  removed 

Rocks  removed 

Wrecks  removed 


Per  day 
of  work. 


Cu.  yds. 
2,169 

927.6 
2,024.2 
1,517.9 
1,702.3 


Number. 


52 
2 
1 


During 
the  sea- 
son. 


Cu.  yds. 

60,298 

22,169 

14,574 

7,893 

7,490 


112,424 


Tons. 


66 
2.3 
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COST. 

Equipment  for  the  season $1, 069. 10 

Towing  and  fuel  for  the  season 7, 417. 89 

Repairs  for  the  season 1,379.61 

Salaries  for  the  season 7, 376. 56 

Dynamite  for  use  at  Mound  City,  111 671. 21 

Total  for  the  season 17,914.37 

Dredger  out  of  eommistion. 

TIME. 

Days. 

In  ordinary 183 

Annual  repairs 36 

Total 219 

COST. 

Salaries  in  ordinary $2, 964. 61 

Total  inordinary $2,964.61 

Salaries  during  annual  repairs $1, 896. 54 

Annual  repairs  (shop  bills,  materials,  etc. ) 1, 162. 54 

Total  cost  of  repairs 3,058.08 

Total  out  of  commission 6, 022. 69 

Cost  per  day  in  ordinary  ( including  superintendent's  pay ) 16. 20 

Cost  of  warkj  induding  all  expenditures^  in  1901. 

Dredging  sand $9, 647. 34 

Dredging  cemented  gravel 8, 207. 96 

Dredging  mud,  sand,  and  gravel 2, 472. 70 

Dredging  loose  rock 1, 786. 85 

Dredging  gravel,  mud,  and  logs 1, 611. 10 

Removing  logs  and  snags 343. 43 

Removing  rocks 34. 34 

Removing  wrecks 34. 34 

Total  expenditure  in  1901 23,937.06 

Cost  per  unit. 
Per  cubic  yard  of  excavation |0. 213 

The  day  of  work  is  for  actual  operation  of  two  dredges  with  four  dump  scows  and 
one  towboat  for  tender,  making  good  every  hour  lost  by  accident  or  otherwise. 

The  towboat  Callierine  DaviSy  chartered  as  dredge  tender,  was  paid  $47  per  day, 
this  amount  covering  the  cost  of  the  boat,  with  outfit,  crew,  and  fuel  for  the  tow- 
boat  and  dredges,  except  that  all  cost  of  coal  in  excess  of  6  cents  per  bushel  was 
repaid  by  the  Government. 

The  ** total  expenditure,"  on  which  the  cost  of  work  is  based,  covers  all  outlay 
properly  applicable  to  the  season  of  1901,  including  the  cost  oi  superintendence, 
office  work,  etc. 
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Location  and  description  of  mork. 


Place. 


Date— 1901. 


Evansvllle,  Ind 

Tradewater  Bar . . . 

Do 

Weston,  Ky 

Do 

Do 

Do 

Do 

Golconda,  111 

Do 

Do 

Do 

Mound  City,  111.... 

Do 


Total 


July  25-Aug.  6 . . 

Aug.8-11 

Aug.  9 
Aug'.2l'4jept.'i9! 

Sept.  7-21 

Aug.  23-28 

Aug.23-Sept.21. 
Aug.28-Sept.l8. 
Sept.23-Oct.3... 
Sept.24-Oct.l0.. 

Sept.  24-28 

Oct.4 

Oct.  14-Dec.  13 . . 
Oct.  14-Dec.  14 . . 


Davs 

of 
work. 

3.8 

3.1 

.1 

11.2 

3.4 

1.1 

.6 

.1 

4.4 

4.1 

.3 

.1 

13.5 

23.9 

69.7 

Logs  and 
snags. 


Rocks. 


No. 


Tons.  ,  No.    Tons. 


2.2 


I        I 


31         42. 4 


2  I        2.3 


20         21.4  I, 


52 


66 


2 


2.3 


Wrecks. 

Excavation. 

Place. 

No. 

Sand. 

Cement- 
ed 
gravel. 

Mud, 

sand,  and 

gravel. 

Gravel,       y 
mud.  and     ^oose 

logs.          ^^*^' 

Perdny 
of  work. 

Cost  per 
cu.  yd. 

Evansville.  Ind  .... 

Cm.  yds. 

Cn.  yds. 

Cm.  yds. 
7,364 

Cm.  yds.     Cu.  yds. 

Cu.  yds. 
1,937.6 
1,984.6 
2,511.1 
2,120.6 
1,881.8 
1,702.3 
1,429.2 

SO.  177 

Tradewater  Bar. . . . 

6,152 
28,124 

.173 

Weston.  Ky 

i 

.137 

Do 

7,210 

.162 

Do 

2, 070 

.182 

Golconda.  Ill 

1 

7,490    

.202 

Do 

1 

'        5,823 

.242 

Do 

1 

1 

Mound  City.  Ill 

26.022 

1,927.6 
927.6 

'i78 

Do 

22, 169 

.370 

Total 

1 

60,298 

22, 169 

14,574 

7,490  ;        7,893 

1 

Expenditures. 

Place. 

Remov- 
ing logs 
and 
snags. 

Remov- 
ing 
rocks. 

Remov- 
wrecks. 

Dredging 
sand. 

Dredg- 
ing ce- 
mented 
gravel. 

Dredging 

mud, 

sand,  and 

gravel. 

Dredging 

gravel, 

mud,  and 

logs. 

Dredg- 
ing 
loose 
rock. 

Total  for 
1901. 

EvansvUle,  Ind. . 

§1,305.03 

$1,305.03 

Tradewater  Bar . 

$1, 064. 64 

1,064.64 
34.34 

Do 

134.34 

Weston,  Ky 

3,846.41 

3,846.41 

1,167.67 

377.78 

Do 

1, 167. 67 

Do 

: 

$377.78 

Do 

206.06 

j 

206.06 

Do 

934.34 

34  34 

Golconda,  111 ... . 

$1,511.10 

1,511.10 

1,408.07 

103.03 

Do 

' 

1,408.07 

Do 

103.03 

Do 

$34.34 

34.34 

Mound  City,  111.. 

4,636.29 

4.636.29 

Do 

$8,207.96 

8,207.96 



Total 

348.43 

34.34 

34.34 

9,547.34 

8,207.96 

2,472.70 

1,511.10 

1,785.85 

23,937.06 
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D  D  2. 

CONSTRUCTION  OF  IX>CK  AND  DAM  NO.  37,  OHIO  RIVER. 

The  river  and  harbor  act  approved  June  13,  1902,  contains  the  fol- 
lowing item: 

Improving  Ohio  River:  Continuing  improvement  by  the  construction  of  a  lock 
and  (lam  numbered  thirty-seven  at  Home  City,  between  Cullums  Ripple  and  Medoc 
Bar,  below  Cincinnati,  Ohio,  in  acoonlance  with  the  report  submitted  in  House 
Document  Numbered  Three  liundred  and  thirty-six.  Fifty-seventh  Congress,  first 
session,  one  hundred  thousand  dollars:  Provided^  That  a  contract  or  contracts  may  be 
entered  into  by  the  Secretary  of  War  for  such  materials  and  work  as  may  be  necessary 
to  complete  the  said  lock  and  dam,  to  be  paid  for  as  appropriations  may  from  time  to 
time  be  made  by  law,  not  to  exceed  in  the  aggre^te  nine  hundred  and  fifty  thousand 
dollars,  exclusive  of  the  amount  herein  appropriated. 

Operations  under  this  appropriation  will  be  commenced  as  soon  as 
the  river  falls  to  a  favorable  stage,  and  the  funds  now  available  will 
probabl}^  be  applied  to  (1)  surve3's,  borings,  etc.,  required  for  final 
selection  of  site  for  the  lock  and  dam,  (2)  purchase  of  necessary  lands, 
(3)  prepamtion  of  detailed  plans  and  specifications  adapted  to  the  site, 
and  (4r)  perhaps  the  work  of  actual  construction  may  be  commenced. 

The  amount  of  appropriation  that  will  be  required  annually  after 
con.struction  is  commenced  cun  not  be  very  closely  indicated  at  present, 
but  if  the  work  should  proceed  at  the  desired  rate  of  progress  an 
appropriation  of  $500,000  should  be  available  for  expenditure  during 
the  fiscal  year  ending  June  30,  1904. 

Money  stateinent. 

Amount  appropriated  by  river  and  liarbor  a(*t  approved  June  13, 1902 $100, 000. 00 

July  1,  1902,  balanwi  unexiKjndeil 100, 000. 00 

Amount  (c8timate<l)  required  for  completion  of  existing  project 950,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1904,  in  addition  to  the  balance  unexpended  Jul v  1,  1902 500, 000. 00 

Submittoil  in  compliance  with  reiiuiremeiits  of  sundry  civil  act  of  June  4, 

1897. 


DD3. 

OPERATING  SNA(i  BOATS  ON  OHIO  RIVER. 

The  act  of  Congress  of  September  19,  1890,  as  modified  by  that  of 
June  3,  1806,  provided  for  yearly  appropriations  of  $50,000  for  this 
work.  For  pnraseologv  of  these  acts  and  further  details  see  the 
Annual  Report  for  1896,  P&rt  IV,  page  2093. 

At  the  first  of  the  year  the  United  States  snag  boat  E.  A.  Woodnijjf 
was  at  Portsmouth,  Ohio,  355  miles  below  rittsburg,  enei^fed  in 
removing  a  portion  of  the  ice  pier,  the  two  outer  cribs  of  which  hid 
decayed  and  fallen  to  pieces,  thereby  obstructing  navigation.    This 
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work  was  suspended  on  July  12,  1901,  in  order  to  permit  a  general 
clearing  of  the  river  channels  while  the  stage  of  water  was  favorable 
for  that  purpose,  the  work  remaining  to  be  3one  on  the  ice  pier  being 
carried  on,  by  hired  labor,  as  a  part  of  the  general  improvement  of 
the  Ohio  Kiver. 

On  leaving  Portsmouth,  the  snag  boat  proceeded  up-river  to  Gal- 
lipolis  Island,  and  thence  downstream  to  Paducah,  K}-.,  thence  back  to 
Davis  Island  dam,  and  thence  to  Cincinnati,  where  she  arrived  on 
October  5.  After  remaining  there  for  necessary  repairs  until  October 
11,  operations  were  continued  until  October  26  ov^er  the  stretch  of 
river  246  miles  long,  commencing  at  Charleston  ])ar,  412  miles  below 
Pittsburg,  and  extending  to  Leavenworth,  1  nd.  The  depth  of  water  on 
barB  in  the  lower  river  having  by  that  time  fallen  to  nearly  3  feet, 
snagging  operations  by  the  Woodruff*  hecsnue  impracticable  and  were 
discontinued  until  December  11.  During  the  period  of  service  com- 
mencing July  1  and  ending  October  26,  1901,  the  Woodruff  in  addi- 
tion to  her  work  at  the  Portsmouth  ice  pier,  removed  856  obstructions 
to  navigation,  including  825  snags,  27  wrecks,  and  947  cubic  feet  of 
rocks. 

To  provide  for  low-water  snagging  while  the  Woodruff^  was  idle 
between  October  26  and  December  11,  work  was  continued  by  three 
hired  plants,  each  consisting  of  a  light-draft  steamboat  and  flatboat, 
manned  by  details  from  the  crew  of  the  snag  boat,  and  equipped  in 
part  from  her  outfit.  This  plant  worked  over  the  worst  portions  of 
the  river  from  Brush  Creek,  387  miles  below  Pittsburg,  to  the  mouth 
of  the  river  and  removed  425  obstructions  to  navigation,  including  408 
snags,  5  wrecks,  and  4,202  cubic  feet  of  rocks. 

Tne  river  having  now  regained  a  sufficiently  high  stage,  and  work 
by  the  hired  plants  at  an  end,  the  snag  boat  left  New  Albany  on  Decem- 
ber 11  for  Pittsburg,  but  stopped  at  Cincinnati  on  account  of  severe 
weather  and  danger  from  ice,  and  waited  for  better  conditions;  but 
they  continued  unfavorable,  and  on  the  31st  the  boat  was  placed  in 
winter  quarters.  In  the  meantime,  December  16-18,  the  boat  had 
removed  the  wreck  of  a  coal  barge  from  the  channel  adjoining  the 
lower  dike  at  Rising  Sun,  Ind.,  35  miles  below  Cincinnati. 

The  boat  was  again  put  in  temporary  commission  from  January  21 
to  February  4,  1902,  for  the  special  purpose  of  clearing  the  channel  at 
Rising  Sun  of  another  coal-barge  wreck  that  threatened  a  complete 
obstruction  of  navigation;  this  barge  was  removed  January  23,  and  on 
the  day  following  another  similar  wreck  was  removed  at  Hoagland  bar 
about  60  miles  farther  downstream.  Then,  en  route  back  to  Cincinnati, 
several  snags  and  the  wreck  of  a  steel  barge  were  removed.  The  boat 
again  went  in  winter  quarters  February  3,  and  crew  was  discharged, 
e]icept  those  required  for  proper  care  of  the  vessel  and  property. 

The  crew  was  again  put  on  board  May  1-5,  the  vessel  made  ready 
for  the  present  season's  work  by  May  20,  and  has  continued  in  active 
service  since  that  date,  the  general  itinerary  of  her  movements  to  June 
30  being  as  follows:  May  21  to  May  31,  inclusive,  Cincinnati  to  Cairo 
and  return;  June  2  to  eJune  28,  dincinnati  to  Wheeling  and  return, 
and  at  her  Cincinnati  berth  the  two  following  days  to  the  close  of  the 
fiscal  jear.  The  stage  of  water  was  generally  quite  unfavorable  for 
snagging  operations  during  this  period,  but  nevertheless  the  boat  did 
some  valuable  work  in  removing  94  snags,  1  steamboat  wreck  (the 
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Relief)^  9  coal  boats  and  barges,  and  3  steel  barges,  in  the  course  of 
2,111  miles  of  travel. 

The  total  record  of  obstructions  removed  by  the  TF^^ri^^  during 
the  fiscal  year  was:  Snags,  919;  rocks,  21,292  cubic  feet;  wrecks,  40 
(viz,  3  steamboats,  and  37  barges,  flats,  etc.).  The  total  distance  trav- 
eled in  connection  with  the  work  was  5,274  miles. 

Besides  the  work  above  reported,  several  wrecks,  scattered  rock,  etc., 
were  blown  up  arfd  removed  from  the  low-water  channel,  as  follows: 
A  sunken  coal  boat  at  mouth  of  Big  Sewickle}'^  Creek;  coal  barge 
opposite  Shousetown,  Pa.;  part  of  coal  barge  and  a  coal  boat  near 
Deadmans  Island;  2  coal  boats  near  Montgomery  Island,  and  a  sunken 
fuel  flat  and  coal  barge  at  Line  Island.  The  United  States  steam 
launch  Wenonah  was  utilized  for  this  work,  which  was  done  at  inter 
vals  from  December  12,  1901,  to  March  25,  1902,  by  a  small  force  of 
men  under  the  direction  of  Inspector  S.  H.  Fowler.  The  points  where 
work  was  done  are  in  the  upper  section  of  the  river  at  distances  rang- 
ing from  11  to  41  miles  below  Pittsburg.  Another  small  party,  under 
Suboverseer  George  W.  Gibson,  worked  downstream  on  a  quarter  boat 
with  a  small  flat  from  September  27  to  November  16,  inclusive,  remov- 
ing loose  rock  and  other  obstructions  from  the  channel  at  points 
between  Davis  Island  dam  and  the  foot  of  Raccoon  bar,  a  distance  of 
28i  miles.  In  this  way  391  cubic  yards  of  loose  rock  and  7  snags  were 
removed  and  low-water  navigation  in  that  part  of  the  river  much 
benefited. 

In  addition  to  obstructions  removed  from  the  channel,  29  snags,  piles, 
and  pieces  of  wrecks  found  lying  along  the  shore  were  destroyed  or 
broken  up  by  the  crew  of  the  sna^  boat,  thereby  providing  as  fer  as 
possible  against  a  chance  of  becoming  dangerous  to  navigation. 

While  the  snag  boat  was  in  winter  quarters  (February  8  to  May  20) 
miscellaneous  repairs  were  made  to  the  hull  and  machinery  as  follows: 
Minor  repairs  to  wood  work,  $21.80;  roof  and  deck  covering,  $165.73; 
painting,  lettering,  etc.,  $190.55;  electric  generating  machinery,  $35.50; 
electric  searchlight,  $234;  storage  batteries,  $175;  main  engines, 
$44.15;  capstan  engines,  $55.50;  boilers,  $121.07;  sparring  outfit, 
$181.44;  total,  $1,224.74. 

The  snag  boat  Woodruff  is  a  powerful  and  finely  equipped  vessel 
and  does  aamimble  service  during  moderate  stages  of  water,  but  can 
do  little  or  nothing  when  the  river  is  at  a  stage  of  less  than  3.5  feet, 
though  it  is  at  sucn  stages  that  snagging  operations  should  be  prose- 
cuted most  advantageously.  With  no  light  draft  snag  boat  available, 
it  becomes  necessary  at  low  stages  each  year  to  extemporize  several 
outfits  for  the  work,  and  this  causes  much  loss  in  time,  while  the  out- 
fits themselves  are  of  necessity  but  little  better  than  makeshifts; 
though  useful  results  are  thereby  obtained,  they  do  not  approximite 
what  could  be  gained  if  one  or  two  light-draft  boats,  property  equipped 
and  adapted  for  this  work,  formed  a  part  of  the  regular  plant  pertain- 
ing to  the  general  improvement  of  the  Ohio  River.  Sucn  boats  would 
also  be  most  useful  for  many  other  important  purposes  in  prosecuting 
the  work  of  improvement,  and,  in  my  opinion,  arrangements  shoold 
be  made  for  obtaining  them  as  soon  as  practicable. 
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Liftt  of  steamboat  VTecks,  hy  vainPy  removed  from  the  Ohio  River  (hiring  the  fiscal  year 

nidi)  I  (J  June  30,  1902. 


Name. 


!  Miles  be- 
I»oation.  low  Pitts- 

!     burg. 


Princess I  Beaver  Shoal 

City  of  Golconda i  Above  Paducah,  Ky 

Relief '  Rising  Sun,  Ind ... . 


26.5 
916 
502 


LIST  OF  CONTRACTS   IN    FORCE    DURING   THE    FISCAL    YEAR   EXDINO   JUNE   30,    1902. 

Congtrncting  one  steam  launch. — The  Charles  Hegewald  Company,  May  24,  1901; 
approved  June  8,  1901;  be  prepared  to  commence  twenty  days  after  receipt  of  notifi- 
cation of  approval  of  contract;  terminate  in  three  months;  extended  to  November 
16,  1901;  extended  to  December  10,  1901;  completed  December  10,  1901. 


Summary  of  expenditures  for  operating  snag  boats  on  Ohio  River  for  the  fiscal  year  ending 

'June  SO,  1902. 

OflSce  expenses  and  superintendence $3,018. 69 

Service 22,280.76 

Subsistence 5,328.79 

Hire  of  plant 2,772.05 

Fuel 2,978.33 

Explosives,  etc 373. 17 

General  supplies  and  expenses 3, 602. 89 

Care  and  repair  of  plant 1, 061. 66 

Additions  to  plant 587. 80 

Total 42,004.14 


D  D  4. 


FINAL  REPORT  ON  SURVEY  OF  OHIO  RIVER  FROM  MARIETTA  TO 

MOUTH  OF  THE  BIG  MIAMI. 

[Printed  in  House  Doc.  No.  336,  Fifty-seventh  Congress,  first  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  January  25^  1902, 

Sir:  The  river  and  harbor  act  of  March  3,  1899,  in  the  item  making 
appropriation  for  improvement  of  the  Ohio  River,  authorized  a  survey 
to  oe  made  of  the  river  from  Marietta,  Ohio,  to  the  mouth  of  the  Big 
Miami  River,  the  full  text  of  the  item  being  quoted  in  the  accompany- 
ing report. 

Preliminary  report  on  the  subject,  dated  April  17,  1900,  by  Maj. 
W.  H.  Bixby,  Corps  of  Engineers,  was  submitted  to  Congress  and  is 
printed  in  House  Doc.  No.  648,  Fifty -sixth  Congress,  first  session,  also 
in  tiie  Annual  Report  of  the  Chief  of  Engineers  for  1900,  page  3201 
et  seq. 
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I  have  now  the  honor  to  submit  herewith  a  copy  of  final  report,  dated 
January  14,  1902,  with  niaps,*upon  the  subject,  bv  Major  Bixby,  who 
presents  a  definite  plan  for  construction  within  the  limits  covered  by 
the  survey  of  20  movable  dams  with  locks,  Nos.  19-38,  inclusive,  at  an 
estimated  cost  ranging  from  $950,000  to  $1,100,000  each,  or  a  total  of 
$19,950,000,  the  object  of  the  proposed  improvement  being  to  provide 
a  navigable  depth  of  6  feet  at  low  water. 

Assuming  that  the  proposed  improvement  is  intended  to  extend 
down  to  the  mouth  of  the  Big  Miami,  the  suiTey  was  carried  below 
that  point  as  far  as  Petersburg,  Kv. 

The  estimate  inchides  the  sum  oi  $1,060,000  for  a  dam  in  the  vicinity 
of  CuUums  Ripple,  below  Cincinnati,  a  separate  estimate  for  which  was 
submitted  in  report  of  Februaiy  10,  1899  (printed  in  House  Doc.  No, 
265,  Fifty -fifth  Congress,  third  session,  and  m  the  Annual  Report  of  tiie 
Chief  of  Engineers  for  1899,  pp.  2367-2371). 

The  report  contains  suggestions  for  the  economical  prosecution  of 
the  work  and  recommendations  for  commencing  work  at  five  localities 
with  reference  to  their  commercial  importance,  as  follows: 

1.  Below  Cincinnati,  Ohio. 

2.  Helow  Point  Pleasant,  W.  Va.,  and  Gallipolis,  Ohio. 

3.  Below  Parkereburg,  W.  Va. 

4.  Below  Catlettaburg,  Kj^. 

5.  Below  Portsmouth,  Ohio. 

In  the  opinion  of  Major  Bixby,  improvement  of  the  river  in  the 
manner  and  to  the  extent  indicated  is  worthy  of  being  undertaken  by 
the  United  States,  and  his  views  are  concurred  in  by  Col.  G.  J. 
Ijydecker,  Coi-ps  of  Engineers,  Division  Engineer. 

A  report  on  survey  of  the  Ohio  River  from  Marietta  to  Pittsburg. 
required  by  the  terms  of  the  river  and  harbor  act  of  June  3, 1896,  ana 
containing  a  definite  project  for  the  construction  of  locks  and  dams  in 
that  j)ortion  of  the  river  between  the  existing  Dam  No.  6  and  a  point 
a  few  miles  below  Marietta,  with  a  view  to  providing  a  depth  of  6  feet 
at  low  water,  was  transmitted  to  Congress  in  1899  and  is  printed  in 
House  Doc.  No.  122,  Fifty-fifth  Congress,  third  session,  and  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1899,  on  pag^  2361-2366. 
The  river  and  harbor  act  of  March  3,  1899,  made  provision  for  carry- 
ing out  part  of  the  work  outlined  in  the  last-named  project,  and  oper- 
ations in  connection  therewith  are  now  in  progress. 
Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
Brig.  Geii.^  Chi^  of  Ei\mne€T%^ 

tj.  S.  Army, 

Hon.  Elihu  Root, 

Secretary  of  War. 


report  of  ma  j.  w.  h.  bixby,  corps  of  enoineebs. 

United  States  Engineer  Office, 

Oincinfiati^  Ohio^  January  H^  1909. 
General:  I  have  the  honor  to  submit  herewith  the  following  final 
report  on  a  survey  of  the  Ohio  River  from  Marietta,  Ohio,  to  the 
mouth  of  the  Big  Miami  River,  made  in  compliance  with  section  1, 

^Not  reprinted;  printed  in  House  Doc  No.  336,  FiftyHseventh  Congrees,  first 
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river  and  harbor  act  of  March  3,  1899,  and  pursuant  to  instructions 
of  tiie  Secretary  of  War  of  April  10,  1899,  and  of  your  office  of  April 
11,  1899.  This  repoii;  is  accompanied  by  22  drawings,  showing  the 
locations  of  the  proposed  dams  in  plan  as  well  as  in  profile. 

The  wording  of  the  act  of  March  3,  1899,  in  which  this  work  is  pro- 
vided for,  is  as  follows: 

Improving  Ohio  River  from  its  head  to  its  mouth:  Continuing  improvement. 
♦  *  *  of  which  amomit  the  Secretary  of  War  is  hereby  authorized  to  expend 
$35)000,  or  80  much  thereof  as  may  be  necessary,  upon  a  survey  of  said  Ohio  River 
from  Marietta,  Ohio,  to  the  mouth  of  the  Big  Miami  River,  with  a  view  to  the 
improvement  of  said  river  between  said  points  by  movable  dams  and  otherwise,  so 
as  to  provide  6  feet  of  water  in  said  river  at  low  water,  this  survey  to  include  a  report 
upon  the  location  of  the  necessary  dams  and  the  probable  cost  thereof. 

It  is  assumed  that  the  phraseology  of  the  act  looks  to  securing  the 
desired  6  feet  depth  down  to  the  mouth  of  the  Big  Miami,  to  do  which 
will  require  that  the  last  dam  be  placed  somewhere  below  the  last- 
named  point  and  not  inunediately  at  or  above  it. 

The  object  apparently  desired  by  those  interested  in  securing  this 
survey  is  the  continuation  of  the  similar  improvement  already  pro- 
vided for  on  this  river  above  Marietta  by  past  appropriations  and  the 
construction  of  dams  of  a  nature  much  similar  to  that  already  in  suc- 
cessful operation  at  Davis  Island,  near  Pittsburg,  at  the  head  of  the 
Ohio  River,  and  those  in  construction  or  under  approved  projects 
between  Davis  Island  and  Marietta. 

In  my  opinion,  the  improvement  of  the  above-named  portion  of  the 
Ohio  River  in  the  manner  and  to  the  extent  named  is  worthy  of  being 
undertaken  by  the  General  Government,  and  its  execution,  as  shown 
below,  will  require  the  construction  of  20  movable  dams,  at  a  total 
estimated  cost  of  $19,950,000. 

The  planning  for  a  system  of  dams  of  such  character  necessarily 
requires  that  the  preliminary  surveys  be  made  with  special  care  and 
accuracy.  The  nature  of  such  surveys,  the  conditions  which  dam 
locations  on  the  Ohio  River  must  fulfill,  the  extent  and  order  of  work 
necessary  to  secure  the  sites,  to  construct  the  dams,  to  complete 
the  channels  through  the  connecting  pools,  and  to  secure  a  satis- 
factory service  of  the  same  has  already  been  explained  in  consider- 
able detail  by  me  in  a  former  report,  dated  December  28,  1898,  upon 
the  similar  surveys  for  the  similar  system  of  dams  in  this  river  above 
Marietta  (see  House  Doc.  No.  122,  1  if ty -fifth  Congress,  third  session; 
reprinted  on  pages  2361-2366,  Annual  Report  of  the  Chief  of 
Engineers  for  1899),  which  report  has  already  received  the  favorable 
indorsement  of  Congress  in  the  shape  of  appropriations  for  Dams  Nos. 
13  and  18,  referred  to  therein.  The  general  descriptions  and  pro- 
visions of  the  report  of  December  28,  1898,  apply  equally  to  dams  on 
the  Ohio  River  between  Marietta  and  the  Big  Miami;  the  present 
report  supposes  their  continuance,  and  the  present  estimates  are  made 
under  such  supposition. 

The  method  of  such  work  is  brieflv  stated  as  follows: 

The  survey  is  commenced  with  a  traverse  (or  base)  line,  used  also  as 
a  line  of  precise  levels,  following  closely  the  bank  of  the  river  and 
reaching  irom  the  point  farthest  upstream  to  that  farthest  downstream 
.within  the  limits  of  the  survey.  This  traverse  line  and  precise-level 
work  serves  as  a  basis  of  the  entire  survey,  is  the  most  important  ele- 
ment in  determining  the  general  location  of  dams,  and  is  later  utilized 
by  the  Gtovemment  in  the  preparation  of  harbor-line  maps  along  pools 
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above  each  dam  and  by  town  and  city  and  county  engineers  along  the 
river  in  their  future  engineering  work.  For  the  immediate  necessities 
of  dam  locations,  as  well  as  for  the  reputation  of  the  Government,  such 
precise-level  work  must  be  done  with  great  accuracy.  It  is  therefore 
checked  by  two  independent  sets  of  observations,  and  is  rejected  and 
done  over  again  whenever  any  errors  are  detected  in  excess  of  0.01  foot 
per  mile.  At  the  few  points  where  possible  such  precise-level  line  is 
connected  with  the  existing  bench  marks  of  the  United  States  Coast 
and  Geodetic  Suitcv,  whose  work  is  thereby  utilized. 

In  connection  with  the  precise  leveling,  cross-section  levels  from  the 
water  surface  up  to  usually  above  freshet  line  are  also  made  at  inter- 
vals of  about  400  feet  up  and  down  stream,  such  levels  being  required 
to  be  accurate  within  0.02  foot  per  mile.  For  future  reference  during 
future  construction  work  metallic  monuments  are  buried  in  the  ground 
at  intervals  of  1  mile  up  and  down  stream  near  the  established  mile 
points.  The  elevation  of  these  metallic  monuments  and  of  all  points 
determined  by  the  survey  is  computed  and  recorded  to  show  their 
heights  above  mean  sea  level  at  Sandy  Hook,  N.  J.,  based  upon  com- 
parison with  the  bench  marks  of  a  former  level  line  run  by  the  United 
btates  Coast  and  Geodetic  Survey  from  Sandy  Hook,  N.  J.,  to  Parkers- 
burg,  W.  Va.,  and  known  as  one  of  the  transcontinental  lines  of  that 
Department.  The  precise-level  party  is  closely  followed  by  a  topo- 
graphic and  hydrographic  party,  oy  whom  soundings  are  made  across 
the  river  in  cross  sections,  spaced  at  intervals  of  about  400  feet  up  and 
down  stream  along  deep  pools  and  at  intervals  of  about  200  feet  along 
shoals  and  bars,  the  soundings  in  each  cross  section  being  spaced  at 
intervals  of  about  40  feet. 

In  order  to  determine  the  local  low  water  along  the  river,  special 
temporary  water  gauges  are  established  at  intervals  of  about  20  miles 
up  and  down  the  river,  and  such  water  gauges  are  read  two  or  more 
times  per  day  throughout  the  continuance  of  field  work.  Wherever 
possible  the  lowest  known  low  water  and  the  highest  freshet  in  the 
neighborhood  of  the  gauge  are  also  determined  and  recorded. 

After  the  end  of  field  work  the  results  of  topography  and  hydrog- 
raphy are  plotted  in  the  oflSce  on  maps  showing  the  same  in  plan  on 
a  scale  of  1  inch  to  200  feet  (1:2,400)  for  use  in  studying  the  general 
and  exact  locations  of  dams  and  for  future  general  reference.  As 
finished,  these  maps,  if  in  a  single  piece,  would  make  a  roll  about  3  feet 
wide  and  nearly  700  feet  in  lengtn.  The  size  of  this  roll  naturally 
forbids  its  reproduction  for  puluioation  or  general  distribution.  The 
detailed  locations  of  the  dams  are  made  on  the  detailed  maps,  but  for 
the  purposes  of  preliminary  study  and  of  this  final  report  special 
smaller  maps  (herewith  appended)  are  prepared  to  show  the  low-  water 
surface  and  the  channel  bottom  of  the  river  in  profile  on  a  scale  of 
1  inch  to  5,000  feet  (1:60,000)  horizontally  and  1  inch  to  4  feet  (1:48) 
vertically. 

Upon  both  sets  of  maps  all  points  of  the  low-water  surface,  bottom, 
and  banks  are  referenced  by  tneir  heights  above  mean  sea  level.  At 
places  where  it  is  desirable  to  know  the  existing  limits  of  low-¥Fater 
channels,  contour  lines  are  drawn  upon  the  hydrographic  maps  to 
show  depths  in  the  river  at  the  local  low  water  stage. 

Such  work  for  the  length  of  river  from  Marietta  to  Petei'sburg  (a  ' 
few  miles  below  the  Big  Miami)  has  now  been  completed,  and  the  loca- 
tion of  the  proposed  dams  has  been  based  thereon. 
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After  the  general  location  of  dams  has  been  determined  on  the  pro- 
file maps,  its  more  careful  location  is  studied  on  the  topographic  and 
hydrographic  maps,  so  as  to  render  it,  as  far  as  possible,  subject  to  the 
folio  wingconditions : 

First.  jCo  allow  room  in  the  river  for  a  navigable  pass  600  feet  wide 
above  Point  Pleasant  (the  mouth  of  the  Kanawha)  and  700  feet  below 
that  point,  with  its  center  nearly  in  line  with  the  existing  channel  at 
towboat  stages  of  water. 

Second.  To  allow  room  in  the  river  for  weirs  of  at  least  2iO  feet 
total  length. 

Third.  To  allow  room  in  the  river  for  the  passage  of  coal  tows 
around  each  half  of  the  dam  during  construction  of  the  other  half. 

Fourtih.  To  allow  of  the  sill  or  bottom  of  the  navigable  pass  being 

{)laced  at  least  slightly  above  the  present  bed  of  the  river  and  yet  at 
east  as  far  below  the  water  surface  as  are  the  channel  bars,  which,  at 
coal-boat  stages,  determine  the  available  depth  of  the  river  in  the  pools 
above  and  below. 

Fifth.  To  avoid  positions  where  coal  tows  must  be  flanked  or  placed 
obliquely  to  the  cnannel  line  by  reason  of  river  bends  or  oolique 
currents. 

Sixth.  To  allow  of  the  view  of  dams  by  approaching  boats  for 
distances  of  at  least  half  a  mile  both  up  and  clown  stream. 

Seventh.  To  avoid  positions  near  shifting  sand  or  gravel  bars  and 
mouths  of  sand-bearing  rivers,  creeks,  and  runs,  unless  such  bars  and 
streams  be  below  the  (&ms  on  the  weir  side. 

Eighth.  To  allow  of  positions  below  the  mouths  of  large  tributaries 
like  the  Little  Kanawna,  Kanawha,  Guyandot,  Big  Sandy,  Scioto, 
Licking,  and  Big  Miami,  near  enough  to  extend  navigation  properly 
to  the  nearest  dam  in  such  tributary,  but  yet  far  enough  below  the 
mouth  of  such  tributary  to  avoid  trouble  from  deposits  and  flood  over- 
flows and  to  allow  proper  handling  of  boats  entering  or  leaving  such 
tributaries. 

Ninth.  To  avoid  the  cutting  up  or  otherwise  injuring  the  existing 
harbors  of  large  cities,  especially  Parkersburg,  Pomeroy,  Point 
Pleasant  and  Gallipolis,  Huntington  and  Catlet&bur^,  Ashland  and 
Ironton,  Portsmouth  and  Cincinnati,  Newport  and  Covington. 

Tenth.  To  allow  of  good  pools  below  the  dams  probably  to  be  first 
constructed,  below  large  cities  and  streams,  into  which  coal  tows  can 
descend  and  assemble  while  waiting  for  higher  water  to  carry  them  to 
other  dams  farther  downstream. 

Eleventh.  To  allow  of  distance  from  dams  to  the  next  ripple  or 
sharp  bar  below  suflScient  to  permit  some  improvement  of  the  ripple 
by  future  dredging,  while  awaiting  the  building  of  the  next  dams,  with- 
out spoiling  the  then  existing  good  draft  of  water  over  the  sill  of  the 
dams  above  the  ripple. 

Twelfth.  To  allow,  as  commerce  develops  and  demands,  an  extra 
3-foot  depth  for  navigation,  of  dredging  a  9-foot-depth  channel  from 
the  lower  end  of  the  lock  to  a  9-foot  depth  in  the  pool  below,  without 
excessive  cost  and  delays. 

The  first,  second,  and  third  conditions  prevent  locations  in  narrow 
parts  of  the  river,  and  especially  at  islands  where  the  back  channel  is 
twire  at  low  water  and  of  insufficient  depth  at  coal-boat  stages.  The 
third  condition  prevents  location  within  a  half  mile  of  the  ends  of 
islands  or  high  mid-river  bars.  The  fifth  and  sixth  conditions  prevent 
locations  at  sharp  bends. 
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While  all  of  these  conditions  can  not  be  fulfilled  at  each  location, 
still  most  of  the  dams  have  been  successfully  so  located,  and  the  depar- 
tures from  these  conditions  hare  been  comparatively  and  remarkably 
slight. 

The  location  and  principal  data,  including  estimated  cost,  of  these- 
dams  thus  located  are  as  follows: 


Dam  So.    S'W 
biiffT. 

"Kk. 

"evo" 

Sill 

^bl'c 
pnw. 

„.. 

dS? 

!HllmBted 

LocatioD  as  U>  near  lowni 

!  JJ,V«. 

Fffl. 

FeO. 

hcl 

670;2 
662.4 

555.7 

550.0 

Si 

511.8 
496.8 

11 

4a3:8 

>42«.0 

Alnad;  l<xnl«]  ondei  pn- 

Tlou«  nirveys. 

' 

S.7 
7.4 

lii 

s 

29 

21 

S::::::: 

M.'.'.'.'.'.','. 
37 

■m.1 
zn'.e 

25B.T 
■27-1.0 

309.5 

^■i 

383.5 

39:2.8 
119.2 

m.3 

•  503.0 

....do... 

Ohlaf.:! 

W.Vtt... 

...-do  — 
Ohio.... 

olio"" 

567.  B 
BSLB 
Bie.B 

S', 

509.1 

m.o 

462.  S 

va.0 
ta.a 

MB.  7 
M4.0 

W5.8 

». 

490.8 

46fl:2 

460.8 

44S;5 
442.6 
434.1 

tBiiO.OOO 

1.000,000 

S5O.O0O 

iloeolooo 

1.000,000 

950,000 
960,000 
950,000 

>»,ooa 

S:!S 

1,000,000 

iS.Z 
iSS 

1,060,000 
1,060,000 

and  Little  Kanawha  River. 
Below   Hockiugpon.   Ohio, 

Below  Pomeroy,  Ohio,  and 
Scioto  Klrer. 

Below  ClDdnnad,  Ohio,  al 

CnUnDii  and  Modoc  ban. 
Below  Big  Hlaml  Riietand 
Aaroi»,Ind. 

19.9»,000 

.  dam.  No.  38.  are  necemarlly  only  appraxlmate,  andean  dm 

, jrgare  ordered  and  made  OTer  the  nver  trom  the  Btg  Mlul 

-.    The  InlormBtlon  already  on  file  in  the  Cincinnati  oDlre  iBBnOlcient  to  Indlcau  iDltA 

Clenrly  that  a  good  location  tor  Dun  No.  38  <:an  easily  bs  round  nwr  BIsIng  Sun  Bar  (about  U  miha 
below  the  Kle  mIhidI)  for  properly  connecting  Dam  No.  ST,  the  one  below  fflnclnnatl,  with  Ha  W,  the 
flnl  dam  of  the  future  Big  Mlaml-Loul>vlll«aeri«i^  and  alio  that  nicb  dam  can  beoomtenctedwttliln 
the  tl,050.000  allowed  for  above. 

Prior  to  and  during  the  actual  construction  of  dams  much  dredging 
must  be  done,  at,  above,  below,  and  between  dams,  to  straighten  the 
connecting  channel  ways,  to  remove  such  portions  of  bars  as  would 
prevent  the  paa'^agc  of  tows  around  dams  during  construction,  to 
remove  such  temporary  bars  as  are  always  caused,  to  a  greater  or  less 
degree,  by  temporary  works  of  construction,  and  to  also  remove  the 
channel  ends  of  old  spur  dikes  so  fur  as  they  may  be  obstructions  to 
the  improved  navt^tion.  Such  dredging  is  a  necessary  accompani- 
ment of  dam  construction  in  all  navigable  rivers.  Its  cost  should 
naturally  be  considered  a  part  of  such  construction,  and  such  ooBt  ia 
therefore  included  in  and  covered  by  the  estimates  of  this  report, 
esi>ecially  in  connection  with  Dams  Nos.  20  to  26,  inclusive,  and  Xiam 
Mo.  36. 
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Between  Marietta  and  the  lower  end  of  the  present  survey  below 
the  mouth  of  the  Big  Miami  the  majority  of  the  dams  will,  according 
to  the  information  so  far  secured,  be  necessarily  founded  on  gravel 
bottoms,  like  those  already  built  or  planned  above  Marietta.  Where 
good  rock  bottom  can  be  secured,  it  will  of  course  be  utilized  as  a 
means  of  adding  to  the  strength  of  the  dam;  but  the  existence  of  this 
rock  bottom  will  not  materially  affect  the  cost  of  the  completed  struc- 
ture, and  may,  therefore,  be  neglected  so  far  as  concerns  all  questions 
of  estimates  of  cost. 

After  appropriations  are  made  for  individual  dams  and  bef6re  the 
actual  construction  of  each  dam  is  commenced,  careful  local  surveys 
at  each  location  are  made,  for  which  about  $5,000  per  dam  should  be 
allowed,  to  determine  the  nature  of  the  subsoil  of  the  river  bed 
(affecting  foundations  and  dredging)  and  of  its  banks  (affecting  abut- 
ments), and  to  determine  many  other  questions  necessarily  pertaining 
to  the  purchase  of  the  needed  property  and  preliminary  to  the  making 
of  contracts  and  to  the  best  adiustment  of  details  concerning  the 
economv  of  final  construction.  These  local  surveys  may  require  some 
slight  changes  in  the  final  exact  location  of  the  dams;  but  past  expe- 
rience at  dams  above  Marietta  indicates  that  such  changes  will  diminish 
rather  than  increase  the  final  cost  of  the  dam,  should  best  be  made 
just  prior  to  actual  construction,  and  need  not  be  considered  as  mate- 
rially affecting  the  amount  of  appropriation  necessary  to  insure  the 
construction  and  completion  of  the  dam. 

After  these  detailed  local  surveys  shall  have  been  made  the  necessary 
property  is  sought  and  secured,  requiring  special  funds  immediately 
available.  The  cost  of  such  property  is  a  matter  of  much  uncertainty, 
and  will  vary  considerably  at  the  various  locations. 

From  past  experience  with  dams  in  the  river  above  Marietta,  the 
cost  of  work  below  Marietta  down  to  the  Big  Miami  is  estimated  as 
follows: 

For  an  average  lock  of  600  feet  len^h  and  110  feet  width,  with 
navigable  pass  of  600  feet  length,  and  with  weirs  of  240  feet  available 
openings,  all  arranged  to  provide  6  feet  navigable  depth  in  the  shoalest 
parts  of  the  improved  channel  of  the  pools,  with  an  average  lift  at  each 
dam  of  7.2  feet: 

Lock,  including  cofferdam,  excavations,  foundations,  masonry,  timber,  and 
ironwork  of  fixed  and  movable  parts,  power  plant,  machinery,  and 

accessories $350, 000 

Navigable  pass:  same  itemsas  above 150, 000 

Weirs,  piers,  abutments;  same  items  as  above 170, 000 

Miscellaneous,  including  local  surveys,  purchase  of  sites,  embanking,  re- 
taining, riprapping,  and  paving  of  banks,  lock  employees'  houses,  store- 
houses, other  buildings,  dredging  of  approaches  to  locks  and  passes, 
dredging  of  shoals  and  removal  of  obstructions  in  pools,  engineering  work 
of  location,  construction,  and  inspection,  oflice  work  of  engineering  and 
disbursements,  and  other  contingencies 200, 000 

Total 870,000 

But  the  extra  width  and  height  of  lock  esplanade  filling,  extra 
length  of  weirs,  and  extra  channel  dredging,  incident  to  the  inaividual 
locations  of  the  dams,  increase  the  above  estimates  to  final  totals  of 
from  $950,000  to  $1,100,000  at  the  individual  dams  as  given  in  the 
detailed  table  above. 

The  total  cost  for  the  entire  system  of  20  dams,  from  No.  19  (above 
Parkersburg)  down  to  No.  38  (below  Big  Miami),  inclusive,  is  there- 
fore estimated  at  $19,950,000. 
ENG  1902 118 
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Improved  methods  of  work,  such  as  may  arise  during  the  next  few 
years,  may  reduce  some  of  these  estimates  during  the  actual  progress 
of  work,  while,  on  the  other  hand,  unforeseen  contingencies  may  some- 
what increase  such  estimates;  but  the  above  estimates  are  made  witli 
the  expectation  that  extra  expenses  in  one  direction  will  and  may  be 
covered  by  the  saving  in  other  directions,  and  it  is  believed  that  these 
estimates  are  as  close  as  it  is  safe  to  depend  upon  at  the  present  day, 
and  they  are,  therefore,  herewith  submitted  as  a  sufficient  oasis  for  the 
appropriations  necessary  to  the  commencement  of  work,  as  well  as  for 
showing  the  probable  final  cost  of  the  completion  of  the  slack-water 
system  herewith  described. 

For  the  most  economical  prosecution  of  the  work,  appropriations 
should  be  so  made  that  $25,000  per  dam  near  ParkersDurg,  ^5,000 
per  dam  from  there  to  below  Portsmouth,  and  $50,000  near  Qncinnati, 
should  be  immediately  available  for  local  surveys  and  purchase  of 
sites  (the  unused  portions  to  be  later  available  for  work  oi  actual  con- 
struction), in  order  to  allow  the  necessary  preliminary^  work  on  each 
dam  being  done  considerably  in  advance  of  actual  contracts  and  actual 
construction  of  the  work.  Past  experience  shows  that  nearly  a  year 
is  needed  at  each  lock  for  local  surveys,  examination  of  titles,  and  other 
legal  work  connected  with  the  acquisition  of  sites;  and,  furthermore, 
that  the  price  of  property  near  any  selected  location  rises  very  rapidly 
as  soon  as  such  location  is  approximately  known.  For  such  reasons, 
the  progress  of  construction  of  these  dams  would  be  much  simplified 
and  nastened  if  a  first  appropriation  to  the  extent  of  $700,000  could 
be  made  immediately  available  for  the  purchase  of  all  the  sites  from 
Marietta  to  the  Big  Miami. 

The  most  economical  prosecution  of  the  work  further  requires  that 
after  the  sites  have  been  secured,  further  appropriations  should  tihen 
be  made  in  such  way  as  to  allow  the  progress  of  work  at  several  locations 
at  once,  in  order  to  reduce  to  as  few  years  as  possible  all  necessary  inter- 
ference with  the  regular  river  traffic.  Past  experience  has  shown  that 
the  construction  of  a  single  dam  requires  about  one  year  for  acquisi- 
tion of  site,  at  least  two  years  for  the  construction  of  the  lock,  at  least 
two  years  more  for  the  navigable  pass  and  weirs,  and  at  least  one  year 
more  for  the  installation  of  operating  machinery,  or  at  least  six  years 
in  all.  If  there  were  no  restrictions  to  such  progress  by  reason  of 
lack  of  funds,  all  locks  could  be  built  at  the  same  time,  after  which 
e^ich  navigable  pass  could  be  commenced  as  soon  as  each  lock  was  fin- 
ished, and  each  set  of  weirs  could  be  commenced  as  soon  as  each  navi- 
gable pass  was  finished.  Such  method  of  construction  would  allow  the 
completion  of  all  the  dams  in  the  time  now  required  to  complete  a 
single  dam. 

1  am  decidedly  of  the  opinion  that  specially  advantageous  results  to 
commerce,  obtained  with  special  quitutness,  will  follow  the  construc- 
tion of  dams  across  the  Ohio  River  whenever  these  dams  are  built  a 
short  distance  below  large  tributaries  and  large  cities,  partly  because 
the  large  harborages  thus  obtained  in  the  Ohio  River  will  afford  fine 
places  for  the  loading  and  unloading  of  coal  fleets  and  other  tows,  and 
for  the  stoppage  and  assemblage  of  such  fleets  and  tows  while  waiting 
favorable  stages  for  departure  up  and  down  both  the  main  river  and 
its  tributaries,  and  partly  because  such  increased  harborage  will  be 
most  advantageously  placed  by  being  at  the  already  established  centers 
of  population  and  freight  communications,  thus  giving  special  stimulus 
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to  commerce  and  related  business  interests.  Cincinnati,  Newport, 
and  Covington,  at  the  mouth  of  the  Licking,  fonn  together  the  largest 
center  of  commerce  on  the  portion  of  the  river  now  under  survey. 
The  Kanawha  River  has  already  been  slack  watered  from  its  mouth  to 
the  head  of  navigation.  The  Little  Kanawha  River  and  the  Big  Sandy 
River  have  already  been  partially  slack  watered. 

The  Scioto  River  is  tne  largest  of  the  remaining  tributaries.  I 
therefore  reconmiend  strongly  that  the  next  dam  to  be  built  in  the 
Ohio  River  be  built  below  Cincinnati,  the  next  one  below  Point 
Pleasant  and  Grallipolis  (mouth  of  the  Kanawha  River),  and  the  next 
three  below  Parkersburg  (mouth  of  Little  Kanawha),  Catlettsburg 
(mouth  of  the  Big  Sandy),  and  Portsmouth  (mouth  of  the  Scioto) 5 
after  which  the  rest  of  the  dams  between  Pittsburg  and  the  Big  Miami 
should  follow  in  the  order  which  may  at  that  time  appear  to '  the 
engineer  in  charge  as  the  most  useful  to  the  general  rivet  commerce. 
The  above  estimate  for  20  dams  allows  for  the  location  of  the  first  5 
at  the  points  above  named,  and  the  after  interpolation  of  the  remain- 
ing 16  dams  between  such  points  and  the  termini  of  the  present 
survey. 

A  report  under  date  of  February  10,  1899  (House  Doc.  No.  266, 
Fifty-fifth  Congress,  third  session*),  specially  called  for  by  Congress, 
has  already  been  submitted  as  regards  the  construction  of  a  dam  at  or 
near  CuUums  Ripple,  below  Cincinnati,  the  cost  of  such  dam  having 
been  estimated  at  $1,050,000,  of  which  $50,000  was  recommended  for 
immediate  use  for  local  surveys,  purchase  of  sites,  preparations  for 
contract  work,  and  commencement  of  actual  construction.  In  that 
report  I  assumed  that  the  object  of  the  inquiry  was  to  obtain  a  report 
upon  such  a  dam  as  would  secure  the  best  results  for  the  harbor  of 
Cmcinnati,  and  that  the  phraseology  "at  or  near  Cullums"  would 
allow  of  a  final  location  of  the  dam  as  far  below  CuUums  as  it  could  be 
placed  and  yet  secure  a  channel  depth  opposite  Cincinnati  of  not  less 
than  6  feet  at  low-water  stage.  The  fartner  downstream  such  dam  be 
placed,  under  such  conditions,  the  longer  will  be  the  available  harbor 
of  Cincinnati. 

The  present  survey  shows  an  excellent  location  near  Home  City, 
about  half  way  between  CuUums  Ripple  and  Medoc  Bar,  the  next  bar 
farther  downstream,  so  as  to  give  a  long  pool  above  the  dam,  and 
another  of  fair  length  immediately  below  it  for  assemblage  of  coal 
tows  after  passing  the  lock.  The  recommendations  of  the  report  of 
February  10, 1899,  are,  therefore^  herewith  repeated  to  the  eflFect  that 
the  construction  of  such  a  dam  is  advisable,  and  that  its  cost  is  esti- 
mated at  $1,050,000.  Whenever  such  appropriation  is  made  for  such  a 
dam,  the  dam  might  perhaps  be  best  designated  as  Dam  No.  87  of  this 
report,  or  as  the  "dam  in  the  Ohio  River  at  Home  City,  between  Cul- 
lums  Ripple  and  Medoc  Bar,  below  Cincinnati,  Ohio." 
Very  respectfully,  your  obedient  servant, 

W.    H.    BlXBT, 

Major,  Corps  of  Engineers. 
Brig.  Gen.  G.  L.  Gillespie^ 

Chief  of  Engineers^  U.  S.  A. 

(Through  the  Division  Engineer.) 

•See  pages  2367-2371,  Annual  Report  of  the  Chief  of  Engineers  for  1899. 
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[First  Indonement] 

Engineer  Office,  U.  S.  Army,  Central  Division, 

OincinnaHj  Ohio^  January  17 ^  1902, 

Respectfully  forwarded  to  the  Chief  of  Engineers,  United  States 
Army. 

I  concur  in  the  general  features  of  the  project  of  improvement  out- 
lined by  Major  Bixby,  and  also  in  his  opinion  that  it  is  worthy  of 
being  undertaken  by  the  General  Government. 

G.  J.  Lydecker, 
Colond^  Corps  of  JSngvneers^ 
IXivision  Engineer^  Oenti'oL  Division. 
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[The  rcfereuccH  in  roman  arc  to  part  (or  volume)  and  thtm'  in  arabic  to  pa^*'.    The  letter  "S" 

indieatcH  the  Kupplcment.] 

A. 

Abbey  ville,  La. ,  bridge  across  Bay  on  Vermilion i,  584 

Absecon  light,  N.  J.,  removal  of  wreck  off i,  190;  ii,  1062 

Academy  Creek,  Ga.  {see  Brunswick  Harbor) i,  261 ;  ii,  1 193 

Acts  of  Fifty-seventh  Congress,  first  session,  affecting  Corps  of  Engineers. . .  iv,  3079 

Acnshnet  River,  Mass.  (see  New  Bedford  Harl>or) i,  112, 896 

Adams  Island,  Hudson  River,  Troy,  N.  Y.,  harbor  lines i,  579, 961 

Agate  Bay,  Minn.,  improvement  of  harbor i,  429;  iii,  2003 

Afmapee  Harbor,  Wis.,  improvement  of i,  442;  iii,  2057 

Alabama  River,  Ala.,  improvement  of i,  291 ;  ix,  1272 

Alameda,  Cal.  (see  Oakland  Harbor) i,  527;  in,  2349 

Albemarle  and   Chesapeake   Canal,    N.    C,    improvement    of    waterway 

via I,  224;  ii,  1 122 

Albemarle  Sound,  N.  C. : 

Improvement  of  waterway  to  Norfolk,  Va.,  via  Currituck  Sound,  i,  224;  ii,  1122 
Improvement  of  waterway  to  Norfolk,  Va,,  via  Pasquotank  River,  i,  223;  ii,  1120 

Alexandria  Bay,  St.  Lawrence  River,  N.  Y.,  harbor  lines i,  579;  iii,  2338 

Alice  ( barge),  removal  of  wreck  of i,  342;  ii,  1390 

Allegan,  Mich. ,  bridge  across  Kalamazoo  River i,  585 

Allegheny  River,  Pa.: 

Construction  of  Locks  and  Dams  Nos.  1,  2,  and  3,  with  revised  estimate 

of  cost 1, 408;  in,  1900, 1901 

Improvement  by  open-channel  work i,  409;  in,  1910 

Improvement  of  Pittsburg  Harbor i,  405;  in,  1895 

Allouez  Bay,  Wis.  (see  Duluth  Harltx)r) i,  430;  in,  2005 

Alloway  Creek,  N.  J.,  improvement  of i,  182;  ii,  1050 

Alpena  Harbor,  Mich.,  improvement  of i,  477;  in,  2185 

Altamaha  River,  Ga.,  improvement  of i,  257;  n,  1188 

Alviso  Harbor,  Cal.,  improvement  of i,  525;  in,  2347 

Ambrose  Channel,  New  York  Harbor,  N.  Y.,  improvement  of i,  146, 969 

Amite  River,  La.,  improvement  of i,  311, 313;  n,  1321 

Anacostia  River,  D.  C. ,  improvement  of i,  206;  n,  1087 

Anclote  River,  Fla.,  improvement  of i,  278, 279;  n,  1223 

Andura  (Nandua)  Creek,  Va.,  improvement  of i,  207, 209;  n,  1119 

Ann,  Cape,  Mass: 

Construction  of  harbor  of  refuge i,  85, 854 

Improvement  of  Rockport  Harbor i,  87, 856 

Apalachicola  Bay  and  River,  Fla: 

Improvement  of  bay i,  283;  n,  1255 

Improvement  of  river,  including  tlie  Cut-off i,  284;  ii,  1257 

A ppomattox  River,  Va.,  improvement  of i,  222;  ii,  1117 

Apf)ona^ansett  River,  Mass. ,  bridge  at  South  Dartmouth i,  585 

Appoquininiink  River,  Del.,  improvement  of i,  186;  ii,  1055 

Appropriations: 

Fortifications i,  6, 38 

Rivers  and  harbors i,  61 

Works  ])rovid(Ml  for  by  jjcrmanent i,  61 

Aqueduct  Bridge,  Washington,  D.  C,  repair  of i,591;  iv,  2651 

Aqueduct,  Washington,  I).  C.     ^See  Washington. 

Aquia  Oeek,  Va.,  imi)rovement  of i,  207,  210 
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Aransas  Pass,  Tex.,  improvement  of i,  341 ;  ii,  1386 

Aransiias  Pass  HarV)()r  Company  (see  Aransas  Pass) i,  'Ml ;  ii,  1386 

Areata,  Cal.  (see  Humboldt  Harbor) i,  533;  iii,  2360 

Arch  Rock,  San  Francisco  Harbor,  Cal.,  removal  of i,  526;  in,  2348 

Arkansas  River: 

Gauging  {see  Mississippi  River  Connnission) i,  578;  S.,  3, 52 

Improvement  of . . . , i,  354;  ii,  1571 

Armament.     See  Vortilications. 
Arthur  Kill,  N.  Y.  and  N.  J. : 

Improvement  of i,  162;  ii,  1012 

Removal  of  wreck i,  177;  ii,  1038 

Arthur  Lake,  La.  {see  Mermentau  River) i,  323, 324;  ii,  1343 

Ashepoo  River,  S.  C,  waterway  via i,  249;  ii,  1171 

Ashland,  Ky.,  ice  harbor  {see  Ohio  River) i,  399;  ii,  1842 

Ashland  Harbor,  Wis.,  improvement  of i,  433;  in,  2027 

Ashley  River,  8.  C. ,  bridge  across ; i,  587 

Ashtabula  Harbor,  Ohio: 

Improvement  of i,  503;  in,  2283 

Removal  of  wreck i,  506;  in,  2293 

Water  levels i,602;  iv,  2763, 3032 

Assawaman  Bay,  Del. ,  waterway  via i,  188;  ii,  1060 

Assistants: 

Civilian,  to  engineer  officers i,38 

On  duty  in  Office  of  the  Chief  of  Engineers i,  612 

Astoria,  Oreg.  {see  Columbia  River  })elow  Tongue  Point) i,  556;  in,  2398 

Atchafalaya  River,  J^a.: 

CJaugmg  ( lice  MiHsissipj)i  River  Commission ) i,  578;  S. ,  3, 52 

Rectification  of  mouth  by  Mississippi  River  Commission i,  578;  8.,  3, 31 

Atlantic  Basin,  Buttermilk  Channel,  Brooklyn,  N.  Y.,  harbor  lines 1,579,983 

Atlantic  Coast  Line,  bridge  of i,  583 

Atlantic  Ocean,  removal  of  wreck  off  Alisecon  light,  N.  J i,  190;  ii,  1062 

Atlantic    (South)     States,    removal    of    water    hyacinths    from    Florida 

waters i,  272;  n,  1 215 

Augusta,  ( la. ,  bridge  across  Savannah  River  Inflow i,  591 

Aux  Bees  Scies  Lake,  Mich,  (.s^e  Frankfort  Harbor)   i,473;  in,  2176 

B. 

Back  Bav  of  Biloxi,  Miss,  {see  Biloxi  Harbor) i,  305;  n,  1312 

Back  Cove,  Portland,  ]Me.  ( see  Portland ) i,  76, 842 

Back  River,  Mass.     Sie  Weymouth  River. 

Bad  River,  Mich. ,  improvement  of 1, 478, 479 

Biigaduee  River,  ^le. ,  improvement  of i>  67, 833 

Bailev,  Electa  ( schooner),  removal  of  wreck  of i»  122, 911 

Haker,  W.  C,  bridge  of 1,688 

Ballard,  Wasli.  (xf'g  Puget  Sound-J^ke  Washington  waterway) .  i,  568;  in,  2417, 2419 
Baltimore  and  Potomac  Railroad  Comj)any: 

Bridge,  highway,  across  Potomac  liiver  at  Washington,  D.  C,  to  replace 

Long  15ridgo i,  592 

Bridge  of,  across  Potomac  River  at  Washington,  I).  C,  to  replace  Long 

iiridge 1,582 

Baltimore  Ilarbor,  Md.: 

Hri<lgo  across  Bear  Oeek  near  Sparrows  Point i,  588 

Defenses  of I,  7, 22, 699 

Improvement  at  S])ring  Garden i»  1^;  ii,  1071 

Improvement  of  channel  to i,  1^2;  ii,  1067 

Improvement  of  channel  to  Curtis  Bay i,  194;  n,  1070 

Bangor  I larbor.  Me.  {see  PenobvSi'ot  River) i, 68, 834 

Barge  No.  3,  removal  of  wreck  of,  in  Buffalo  Bayou,  Tex i,342;  n,  1391 

Bar  Harbor,  Me. : 

Construction  of  breakwater i»  64, 830 

Defenses  of i,  7, 14. 621 

Barkalow,  M.  P.  ( schooner),  removal  of  wreck  of i,  506;  in, 2293 

Barren  River,  Ky.,  operating  and  care  of  lock  and  dam i,  427;  in,  1988 

Bartholomew  Bayou,  I^.  and  Ark.: 

Bridge  near  Portland,  Ark i,  582 

Improvement  of i,  347;  ii,  1415 

Survey  of  (see  Ouachita  and  Black  rivers) i,  354;  ii,  1435 


Battalions o(  Engineera i,3S, 40, 42, 44,607,802,811,814,818;  iv,3054 

Batteries: 

Dynaraite t,  11 

Gun  and  mortar i.  6. 8. 38 

Bayonne,  N.  J.,  bridge  ai 

Bay  Ridge  Channel,  New  ... 

Bayside  Channel,  New  York  Harbor,  N.  Y.,  iniprovement  of i,  146,969 

Bear  Creek,  Md,,  bridge  near  Sparrows  Point  1,688 

Beanfort  County,  N.  C,  bridge  ot i,583 

Beaufort  Harbor,  N.  C. ; 

Improvement  of ',231;  ii,  1137 

Improvement  of  waterway  to  Newbera i.231;  u,  1138 

Improvement  of  waterway  to  New  Eiver i,  232;  ii,  1138 

Beaufort  Harbor  and  River,  S.  C. : 

DefenBee  of  Port  Royal  Sound i,  7, 26, 723 

Improvement  of  river i,250;  ii,  1172 

Improvement  of  waterway  to  Charleston,  S.  G i,  249;  ii,  1171 

Improvement  of  waterway  to  Savannah  («e  Savannah  Harbor) . .  i,  251;  ii,  1177 

Bemoval  of  logs  from  waterway  to  Charleeton,  B.  C i,  251 ;  ii,  1173 

Beaumont,  Tes.,   furaiehing  of  funds  by  citizens    of,   for  Sabine   Lake 

ihannel i,328;  ii,1347 

Beaver  (canal  ehunker),  removal  of  wreck  of i,  178;  ii,  1040 

Beaver  Dam,  N.  J.,  brid^  acrons  Oranoken  Creek i,586 

Bee<:hridge,  III.,  prevention  of  break  in  Miaaistiippi  River  at i,369;  ii,  1606 

Belle  River,  Mich.,  improvement  of i,484;  in,  2195 

Bellingham  Bay,  Wash.  (k«  New  Whatcom  Harbor) i,573;  iii,2429 

Benton  Harbor,  Mich.: 

Bridges  across  Pawpaw  River i,  590, 691 

Improvement  of  St.  Joseph  Harbor , i,  460;  iii,  2141 

Benton  Harbor  Canal,  Mich,  (we  St.  Joseph  Harbor)  i,460;  ill,  2141 

Bergen  Turnpike  Company,  bridges  of i,584 

Berkley,  Va.,  removal  of  wreck  m  Southern  Brantrh,  Elizabeth  River,   i,  226;  ii,  1126 

Beverly  Harbor,  Mass.,  improvement  of i,  90, 859 

Biddeford  Pool  ilarbor,  Me.,  removal  of  wreck 1,95,805 


Big  Assawainaii  Bay,  Del.,  waterway  v 
Big  Barren  River,  Ky.,  operating  and  < 
Big  Hocking  Kiver,  Ohio,  ice  harbor  in  Ohio  River  near  mouth  of ...  i,399;  ii,1842 


Big  Barren  River,  Ky.,  operating  and  <sre  of  louk  and  dam '.427;  ] 


Big  Sandy  Kiver,  W.  Va.  and  Ky.: 

Improvement  of,  indui ling  Tug  and  Levisa  forks i,  417;  ill,  1946 

Operating  and  tare  of  lock  and  dam 1,4I9,  in,  1952 

Big  Sarasota  Bay,  Fla.,  improvement  of i,276    il,  1218 

Big  Sioux  River,  8.  Dak.,  ice  harbor  at  Sioux  City,  Iowa i,385   jc,  1687 

Big  Stone  Lake,  Minn,,  survey  of i,3Sl    ii,1684 

Big  Sunflower  River,  Miss.,  improvement  of 1,351,353;  11,1433 

Bifoxi  Harbor,  Miss.,  improvement  of i,:i05   ii,1312 

Biscayne  Bay,  Fla.,  improvement  of i,271     ii,  1212 

Bismarck  Harlwr,  N.  Dak.  (*;« Missouri  Kiver) i,^H2:  ir  1687 

Black  Lake,  Mich.,  improvement  of  Holland  Harbor i,464:  in,  2152 

Black  River,  Ark.  and  Mo.,  improvement  of i,  361;  ii,  1585 

Black  River,  U.: 

,    Final  report  on.  survey 1,364;  n,  1435 

Improvement  of i,  346;  ii,  1410 

Black  River,  Mich.: 

Improvement  at  month i,  481 ;  in,  2191 

Improvement  at  Port  Huron i,483;  iii,2ie3 

[Hack  River,  Miss.,  bridge  near  Fishers  Ferry i,585 

Blai-k  Kiver,  N.  C,  improvement  of i,  233, 234;  ii,  1141 

Black  River,  Ohio,  improvement  of  I-orain  Harbor i,  499;  iii,  2264 

Black  River  Junction,  Wash.,  bridge  across  White  River i,584 

BlitckRock  Harbor,  Conn.  (»ee  Bridgeiwrt  Harbor) 1,133,937 

Black  Rock  Harbor,  N.  Y.; 

Imjirovementof  Buffalo  entrance  to i,511;  in,2313 

Improvement  of  Lake  Erie  entrance  to - i,6Il 

Black  Warrior  River,  Ala,: 

Improvement  above  Tuscaloosa i,295;  n,  1285 

Improvement  below  TuB<»looea i,296;  ii,  1288, 1290 

Operating  and  care  of  locks  and  damn,, i,  300;  ii,  1300 

Revised  eetimatee  of  cost  of  locks  and  dams  above  and  below  Tusca- 
loosa   111,1288,1293 
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Block  iRland,  R.  I. : 

Construction  of  harbor  of  refuge i,  120, 908 

Improvement  of  Great  Salt  Pond i,  121, 909 

Blood  River,  La.  («€^Tickfaw) 1,311,312;  ii,1319 

Blossom  Rock,  San  Francisco  Harbor,  Cal.,  removal  of i,  526;  in,  2348 

Blounts  Creek,  N.  C,  bridge  in  Beaufort  County i, 583 

Boards: 

For  highway  bridge  at  Washington,  D.  C i,  592;  iv,  2652 

Of  Ordnance  and  Fortification i,  6 

On  Fortifications  or  other  Defenses  ( Endicott  Board ) i,  6 

On  Torpedo  System i,6 

The  Board  of  Engineers i,  6,  7, 615 

Boat  railway,  Columbia  River,  Or^.  and  Wash i,  546;  in,  2376 

Boats: 

See  also  Dredge  and  Snag  boats,  and  Wrecks. 

Rules  govemmg  running  of  steamers  on  certain  streams i,  580 

Bceuf  River,  La.  and  Ark. : 

Bridge  near  Ray  ville.  La i,  582 

Improvement  of i,  347, 348;  ii,  1416 

Survey  of  (see  Ouachita  and  Black  rivers) i,  354;  ii,  1435 

Bogue  Chitto,  La.,  improvement  of i,  311;  ii,  1316 

Bogue  Falia,  La.,  improvement  of i,  311, 312;  ii,  1318 

Bogue  Sound,  N.  C. ,  improvement  of  waterway  via i,  232;  ii,  1138 

Boston  Harbor,  Mass. : 
See  also  Mystic  River. 

Bridge  across  Fort  Point  Channel  at  Broadway i,  587 

Bridge  across  Fort  Point  Channel  at  Cove  street i,  588 

Defenses  of i,  7, 16, 641 

Harbor  lines  at  Somerville i,  679, 887 

Improvement  of i,  98, 871 

Boston,  Revere  Beach  and  Lynn  Railroad  Company,  bridge  of i,  586 

Boulevards.     See  Roads. 

Bourne,  Mass.,  bridge  across  Buttermilk  Bay i,  588 

Bowery  Bay,  East  River,  N.  Y. ,  harbor  lines  at  Stein  way i,  579, 964 

Brandy  wine  Creek  or  River,  Del. : 

Bridge  at  Wilmington i,  587 

Improvement  of  Wilmington  Harbor i,"185;  ii,  1053 

Brandy  wine  Railway  Company,  bridge  of i,  587 

Branford  Harbor,  Conn.,  improvement  of i,  128, 929 

Brazos  River,  Tex. : 

Improvement  between  Richmond  and  Old  Washington i,  339;  ii,  1385 

Improvement  between  Velasco  and  Richmond i,  337, 339;  ii,  1379, 1385 

Improvement  of  mouth i,  340;  n,  1386 

Brazos  River  Channel  and  Dock  Company  (see  Brazos  River) i,  340;  ii,  1386 

Brazos  Santiago  Harbor,  Tex. ,  improvement  of i,  342;  ii,  1390 

Breton  Bay,  Md. ,  improvement  of i,  206;  ii,  1088 

Bridge  Creek  Landing,  Va.,  wharf  at i,  596;  iv,  2717 

Bridgeport  Harbor,  Conn. ,  improvement  of i,  133, 937 

Bridges: 

Alteration  of,  obstructing  navigation i,  589, 590 

Aqueduct  Bridge,  Washington,  D.  C,  repair  of i,  591;  iv,  2651 

Constniction  of,  across  navigable  waters i,  581, 583 

Highway  bridge,  Washington,  D.  C,  to  replace  Long  Bridge  ...  i, 592;  iv, 2652 

In  military  divisions  and  departments i,  605;  iv,  3049 

Memorial  Bridge,  Washington,  D.  C i,  691 ;  iv,  2652 

Railroad  bridge,  Washington,  D.  C,  to  replace  Lcmg  Bridge i,  582 

Rules  governing  opening  of  draws i,  581 

Stone  Bridge,  Sakonnet  River,  R.  I.,  alteration  of i,  113, 898 

Yellowstone  National  Park,  constniction,  etc.,  of i, 604;  iv, 3033 

Bridgeton  and  Mill  ville  Traction  Company,  bridge  of i,  586 

Broad  Creek,  Va.,  bridge  across i, 587 

Broad  Oeek  River,  Del,,  improvement  of i,  202;  ii,  1079 

Broad  Sound,  Boston  Harbor,  Mass.,  improvement  of i,  98, 871 

Bronx  River,  N.  Y. : 

Improvement  of i,  154;  u,  998 

Removal  of  wreck i,  178;  ii,  1039 
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Brooklyn,  N.  Y. : 

See  also  New  York  Harbor. 

Harbor  linen  at  C^b  Dock,  navy-yard,  East  River i,  579, 966 

Harbor  lines  in  Buttermilk  Channel  at  Atlantic  Basin i,  579, 983 

Brooklyn  Heights  Railroad  Company,  bridge  of i,  590 

Broossard,  D.  O.,  bridge  over  Bayou  Vermilion,  La.,  at  crossing  of i,  584 

Browns  Creek,  N.  Y.,  improvement  of i,  159;  ii,  1008 

Brown  segmental  wire-wound  rapid-fire  guns i,  10 

BninswicK  Harbor,  Ga.,  improvement  of i,  261;  ii,  1193 

Bucksport  Harbor,  Me.,  improvement  of i,  70, 836 

Budd  Inlet,  Wash.  («ee  Olympia  Harbor) i,567;  iii,2416 

Buffalo  Bayou,  Tex. : 

Improvement  of i,  334;  ii,  1374 

Removal  of  wrecks i,  342;  ii,  1391 

Buffalo  Fork,  Snake  River,  Wyo. ,  road  to  Fort  Washakie i,  612;  i v,  3075 

Buffalo  Fork,  White  River,  Ark. ,  improvement  of i,  359;  ii,  1583 

Buffalo  Harbor,  N.  Y.: 

Improvement  of i,  509;  iii,  2300 

Improvement  of  Buffalo  entrance  to  Erie  Basin  and  Black  Rock  Har- 
bor   1, 511 ;  III,  2313 

Improvement  of  channels  in  waters  connecting  Great  Lakes i,  485;  iii,  2197 

Improvement  of  Lake  Erie  entrance  to  Erie  Basin  and  Black  Rock  Har- 

hoT 1, 511 

Buildings  and  grounds,  public,  District  of  Columbia i,  596;  i v,  2717 

Bulkhead  lines.     See  Harbor  lines. 

Bureau  County,  111.,  bridge  across  Illinois  and  Mississippi  Canal i,  585 

Burlington  Harbor,  Vt.,  improvement  of i,  91, 860 

Buttermilk  Bay,  Mass. ,  bridge  across i,  583 

Buttermilk  Channel,  New  York  Harbor,  N.  Y.: 

Harbor  lines  at  Atlantic  Basin,  Brooklyn i,  579, 983 

Improvement  of i,  149, 976 

Byram  River,  N.  Y.  («c€  Port  Chester  Harbor) i,  152;  ii,994 

C. 

Cable  tanks i,  13 

Cache  River,  Ark. ,  improvement  of i,  360;  ii,  1584 

Cache  River,  111.,  prevention  of  Mississippi  River  from  breaking  into,  i,  369;  it,  1606 

Caddo  ( Fairy )  Lake,  Tex.  and  La.  {see  Cypress  Bayou) i,  346;  ii,  1409 

Cairo,  111.,  prevention  of  break  in  Mississippi  River  near i,  369;  ii,  1606 

Calaveras  River,  Cal.  (see  Stockton  and  Mormon  channels) i,  529 

Calcasieu  River,  La.,  improvement  of  mouth  and  passes i,  325;  ii,  1345 

California  Debris  Commission i,  577;  iii,  2443 

California,  department  of,  reconnaissances  and  explorations i,  605, 606;  iv,  3050 

Caloosahatchee  River,  Fla. : 

Examination  of i,282;  ii,  1225 

Improvement  of i,  274;  ii,  1218 

Calumet  Harbor,  Wis.  («e6  Fox  River) i,449;  iii,2077 

Calumet  Harbor  and  River,  111.  and  Ind. : 

Improvement  of  harbor i,  453;  iii,  2101 

Improvement  of  river i,  453;  iii,  2107 

Cambridge  Harbor,  Md. : 

Improvement  of i,  195, 196;  ii,  1073 

Removal  of  wrecks i,  203;  ii,  1080 

Camden,  Me.,  improvement  of  harbor  at i,  70, 836 

Cain  den,  N.  J.: 

Bridge  across  Cooper  Creek  at  Baird  avenue i,  587 

Defenses  of  Delaware  River if  7, 21, 694 

Improvement  of  Cooper  Creek i,  180;  ii,  1048 

Improvement  of  Delaware  River  at i,  172;  ii,  1025 

Camden  County,  N.  J.,  bridge  of i,  587 

Campbell,  Lavinia  (schooner) ,  removal  of  wreck  of i,  178;  ii,  1040 

Canadian  t^anal,  8t.  Marys  River,  Ontario,  commerce  through...  1,488,489;  in, 2217 
Canals,  etc.  {see  aho  Waterways) : 

A Ibeinarle  and  Chesapeake  Canal,  N.  C,  waterway  via i,  224;  ii,  1122 

Allegheny  River,  Pa.,  locks  and  dams i,  408;  iii,  1900, 1901 

Ashepoo  River  to  South  Edisto  River,  S.  C.  {see  Charleston-Beaufort 
waterway) i,  249;  ii,  1171 
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Canair*,  etc. — Continued. 

Barren  River,  Ky.,  lock  and  dam i,  427;  in,  1?>S8 

Bee  Tree  Shoala  Canal,  Ala i,393;  ii,1712 

Benton  JIarlx)r  Canal,  Mich.  (s^^St.  Joseph  Harbor) i,  460;  in,  2141 

Bi^  Barren  River,  Ky.,  lock  and  dam i,  427;  iii,  1988 

Bij^  Sandy  River,  AV.  Va.  and  Ky.,  locks  and  dams  ...  1,417,419;  iii,  1946, 1952 

Big  Stone  Lake,  Minn. ,  reservoir  dam i,  381 ;  ii,  1684 

Black  River,  I^.,  locks  and  dams i,  346, 354;  ii,  1410, 14:i5 

Black  Warrior  River,  locks  and  dams . .  i,  295, 300;  ii,  1285, 1288, 1289, 1293, 13lH) 

Calaveras  River,  Cal.,  to  Mormon  (ihannel,  San  Joaquin  River i,  529 

Canadian  canal,  St.  Marys  River,  Ontario,  commerce i,  488;  in,  2217 

Cape  Fear  River  sbove  Wilmington,  N.  C,  locks  and  dams. .  i,  233, 234;  ii,  1142 

Cas(«des  Canal,  Columbia  River,  Oreg i,  547, 549;  in,  2377, 2378 

Chicago  Drainage  Canal,  111 i,  580 

Clubfoot  and  Harlowe  Canal,  N.  C,  waterwav  via i,  231 ;  ii,  1136 

Colbert  Shoals  Canal,  Ala ". i,393;  ii,1712 

Columbia  River,  Cascades  C'anal i,  547, 549;  in,  2377, 2378 

Columbia  River,  The  Dalles  Rapids  to  Celilo  Falls,  locks  and  dams,  i,  546;  in,  2376 

Congaree  River,  S.  C,  lock  and  dam i,  245;  ii,  1163 

Coosa  River,  (ia.  and  Ala.,  locks  and  dams. . .  i,  291, 292,  293;  n,  1274, 1276, 1277 

Courtableau  Bayou,  I^.,  lock  and  dam i,  322;  ii,  1340 

( 'Umlx^rland  River,  Tenn.  and  Ky.,  locks  and  dams i,  388, 390;  ii,  1695, 1699 

Davis  Island  dam,  Ohio  River,  Pa i,  407;  in,  1897 

Des  ^loines  Rapids  Canal,  Mississippi  River i,  371 ;  ii,  1651 

Dismal  Swamp  Canal,  Va.  and  N.  C,  \vat^»rway  via i,  223;  n,  1120 

Duluth  Canal,  Minn.,  improvement  of i,  430;  in,  2005 

Edisto,  South,  River  to  Ashepoo  River,  S.  C.  {see  Charleston-Beaufort 

waterwav ) i,  249;  ii,  1 171 

Estherville-Minim  Creek  Canal,  S.  C.  (.««^e  Santee  River) i,242;  ii,1160 

Fox  River,  Wis. ,  locks  and  dams i,  449, 451 ;  in,  2077, 2080 

Galena  River,  111.,  lock  and  dam i,  372;  ii,  1658 

Galveston  and  Brazos  Canal,  Tex. ,  purchase  of i,  337 ;  ii,  1379 

(lowanus  Canal,  New  York  Harbor,  N.  Y.  {hcc  Gowanus  Bay) i,  148,974 

( jrand  Rapids,  Wabash  River,  lock  and  dam i,  425, 426;  in,  198^^,  1985 

Great  Kanawha  River,  W.  \^a.,  locks  and  dams i,  413, 414;  in,  1927, 192S 

(ireen  River,  K v.,  locks  and  dams i,  427;  in,  1988 

HerrWand,  Allegheny  River,  Pa.,  lock  and  dam i,408;  ni,  1900, 1901 

Illinois  and  Mississippi  Canal,  111.,  bridge  across i,  585 

Illinois  and  Mississippi  Canal,  111.,  construction  of i,455;  in,  2118, 2121 

Illinois  and  Mississippi  Canal,  111.,  operating  and  care i,  372;  ii,  1656 

Illinois  River,  111.,  hjcks  and  dams 1,454,455;  in,  2113, 2115 

Kampsville  lock  and  dam,  Illinois  River,  111 i,455;  iii,  2113, 2115 

Kanawha  River,  W.  Va.,  locks  and  dams i,  413, 414;  in,  1927, 1928 

Kentucky  River,  Ky.,  locks  and  dams i,  419, 421;  in,  1953, 1955 

Keweenaw  Point,  Mich.,  canals  across i,  435, 43i5;  in,  2030 

Lagrange  lock  and  dam,  Illinois  River,  111 i,  455;  iii,  2113, 2115 

Levisa  Fork,  Big  Sandy  River,  Ky.,  locks  and  dams i,  417;  in,  1946 

Little  Kanawha  River,  W\  Va.,  lock  and  dam i,  413;  in,  1925, 1926 

Louisvilleand  Portland  Canal, improvementand  care.  1,421,424;  in,  1961, 1964, 1976 
Michigan  I^ke  to  Sturgeon  Bav,  improvement  and  care,  i,  441, 442;  in,  2049, 2054 

Minim  Creek-Estherville  Canal,  S.  C.  (.w  Santee  River) i,242;  ii,  1160 

Mississippi  River,  Des  Moines  Rapids  Canal i,  371;  ii,  1651 

^lissi.'^sippi  River  to  Illinois  River,  bridge  across i,  585 

Mississippi  River  to  Illinois  River,  construction  of i,  455;  in,  2118, 2121 

Mississippi  River  to  Illinois  River,  operating  and  care i,  372;  ii,  1656 

Missiasippi  River,  reservoirs,  construction  of i,  374;  ii,  1672 

Mississippi  River,  reservoirs,  operating  and  care i,  376;  n,  1675 

Mississippi  River,  St.  Paul  to  Minneapolis,  locks  and  dams..  i,373;  ii,  1662, 1664 

Monongahela  River,  locks  and  dams.. 1,401,402,404;  in,  1877, 1883, 1884 

Morgan  Canal,  Tex.,  improvement  of  (/»^€ Galveston  shipchannel).  i,  334;  ii,  1374 

Morgan  Canal,  Tex.,  operating  and  care i,  336;  ii,  1377 

Mormon  channel,  San  Joaquin  River,  Cal.,  to  Calaveras  River i, 529 

Mosquito  Creek  Canal,  S.  C.  (»€e  Santee  River) i,  242;  ii,  1160 

Muscle  Shoals  Canal,  Ala 1,393,395;  11,1712,1726 

Muskingum  River,  Ohio,  locks  and  dams i,  415, 416;  in,  1935, 1936 

Navigation  of,  rules  governing i,  580 

North  Carolina  Cut,  N.  C,  improvement  of  w^aterway  via i,  224;  ii,  1 122 

North  Menominee  Canal,  Milw^aukee,  Wis. .  bridge  across i,  588 
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Ohio  River,  Davis  Island  dam,  Pa i,  407;  in,  1897 

Ohio  River,  Lock  and  Dam  87 i,399;  ii,  1864 

Ohio    River,    Ixjuisville    and     Portland     Canal,    improvement     and 

C2i^ 1,421  424*  III  1961  1964  1976 

Ohio  River,  Marietta  to  Big  Miami  River,  kK-ks  and  dams.'  i,  399, 400;  ii,'  1864,'  1867 

Ohio  River,  movable  dams i,  410;  in,  1919 

Osage  River,  Mo.,  lock  and  dam i,  579;  S.,  181, 212 

Otter  Tail  Lake  and  River,  Minn.,  reservoir  dam i,  380;  ii,  1683 

Ouachita  River,  Ark.  and  La.,  locks  and  dams i,  346, 354;  ii,  1410, 1435 

Plaquemine  Bayou,  La.,  lock i,  319;  ii,  1334 

Portage  Lake  arid  LakeSuperior  canals  (see  Keweenaw  Point) .  i,  435, 436;  iir,  2030 

Port  Arthur  Canal,  Tex.,  connection  with  Sabine  Lake i,  328;  ii,  1347 

Puget  Sound  to  lakes  Union  and  Washington,  bridge  at  Fremont,  Wash .        i,  588 
Puget  Sound  to  lakes  Union  and  W^ashing^n,  bridge  at  Fremont  avenue, 

Seattle,  Waah i ,  589 

Puget  Sound  to  lakes  Union  and  W^ashington,  improvement  of  water- 
way    1,568;  111,2417,2419 

Red  Lake  and  Red  Lake  River,  Minn.,  reservoir  dam i,  380;  ii,  1683 

Regulations  governing  navigation  of i,  580 

Rock  River,  111.,  construction  of  canal  around i,  455;  in,  2118 

Rock  River,  111. ,  operating  and  care  of  canal  around i,  372;  n,  1656 

Rough  River,  Ky.,  lock  and  dam  i,  428;  in,  1998, 1999 

Rules  governing  navigation  of i,  580 

St.  Clair  Flats  Canal,  Mich.,  improvement  and  care...  1,491,492;  in,  2233, 2234 
St.  Marys  Falls  Canal,  Mich.,  improvement  and  care. .  i,  487, 488;  in,  2201, 2215 

St.  Marys  Falls  canals,  Mich,  and  Ontario,  commerce i,  488;  in,  2217 

Salmon  Bay,  W^ash. ,  waterway  via i,  568;  in,  2417, 2419 

Sanitary  District  of  Chicago,  111.,  canal  of i,  580 

Seattle  Canal,  Wash. ,  bridge  at  Fremont i,  588 

Seattle  Canal,  Wash. ,  bridge  at  Fremont  avenue,  Seattle i,  589 

Seattle  Canal,  Wash.,  improvement  of i,  568;  in,  2417, 2419 

Shilshole  Bay.  Wash.,  waterway  via i,  568;  in,  2417, 2419 

Six-mile  Island,  Allegheny  River,  Pa.,  lock  and  dam i,  408;  in,  1900, 1901 

South  Edisto  River  to  Ashepoo  River,  S.  C.  {see  Charleston-Beaufort 

waterway) i,  249;  n,  1 171 

Springdale,  Pa.,  lock  and  dam  in  Allegheny  River i,  408;  in,  1900, 1901 

Sturgeon      Bav    and      Lake    Michigan    Canal,      improvement     and 

care ...'. 1,441,442;  in,  2049,  2054 

Superior  Lake  to  Keweenaw  Bav,  watorwav i,  435, 436;  iii,|2030 

Tennessee  River,  canals,  locks,  and  dams  "...  i, :«3, 395;  n,  1711, 1713, 1726, 1743 

Tombigl)ee  River,  locks  and  dams i,  296, 297, 298;  n,  1290, 1296, 1297 

Traverse  Lake,  Minn.,  reservoir  dam i,  381 ;  ii,  1684 

Trinity  River,  Tex.,  locks  and  dams i,  336;  ii,  1378 

Tug  Fork,  Big  Sandy  River,  W.  Va.  and  Ky.,  locks  and  dams  . ..  i, 417;  in,  1946 

Turners  Cut,  K.  C,  improvement  of  waterwav  via i,  223;  n,  1120 

Turners  Cut,  N.  C,  wreck  in 1 1 i,226;  ii,  1126 

Union  Lake,  Wash.,  waterway  via i,  568;  in,  2417, 2419 

Wabash  River,  Grand  Rapids  lock  and  dam i,  425, 426;  in,  1984, 1985 

Warrior  River,  locks  and  dams i,  296;  n,  1285, 1288, 1289, 1293, 1300 

Washington  I^ke  to  Puget  Sound,  bridge  at  Fremont,  Wash i,  588 

Washington  Lake  to  Puget  Sound,  bridge  at  Fremont  avenue,  Seattle, 

Wash 1,589 

Washington  LaketoPugetSound,  improvement  of  waterway .  i,  568;  in,  2417, 2419 
Washita  (Ouachita)  River,  Ark.  and  La.,  locks  and  dams.  1,346,354;  n,  1410, 1435 

White  River,  Ark.,  locks  and  dams i,359;  n,  1580 

Yamhill  River,  Oreg.,  lock  and  dam i,  552, 554;  in,  2388,  2390 

( 'anal  A\'aterway,  Seattle,  Wash. ,  bridge  across i,  584 

Canarsie  Bay,  N.  Y.,  improvement  of i,  156, 159;  ii,  1007 

('ape  Ann,  Mass.: 

Construction  of  harbor  of  refuge  in  Sandy  Bay i,  85, 854 

Improvement  of  Rockport  Harbor i,  87, 856 

CaT)e  Charles  City  Harbor,  Va. ,  improvement  of i,  222;  ii,  1 118 

Cape  Fear  River,  N.  C. : 

Defenses  of  Wilmington i,  7, 24,  720 

Improvement  above  Wilmington i,  233, 234;  ii,  1 142 

Improvement  at  and  below  Wilmington i,  235;  n,  1144 

Improve*   3nt  of  Northea.«t  Braiu^h i,  233;  n,  1 140 

Removal  of  wreck  in  Northeast  Bmnch i,  237 
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Capo  I  lonry,  Va. ,  defences  at i,  7 

Cape  Pori>oiKe  Ilarlx)r,  Me.,  iiiiproveinent  of i,  79,  846 

Cape  Vincent  1  Iarltx)r,  N.  Y.,  improvement  of i,  518;  in,  2332 

Capitol,  Washington,  I).  C,  telegraph  line  to  conncu't  Executive  Depart- 

menUs  and i,  596;  iv,  2717 

Carleton,  P.  J.  (barge),  removal  of  wreitk  of i,  151, 982 

Carquines  Strait,  Cal.,  channel  to  the  Golden  (iate  (iwe  San  Pablo  Bay) i, 527 

C^arrabelle  bar  and  harbor,  Fla. ,  impi-ovement  of i,  282;  ii,  1253 

Carriages,  gun  and  mortar i,  8, 9 

Carters  Creek,  Va. : 

Improvement  of i,  207, 210 

Removal  of  wreck i,  218;  ii,  1108 

Caruthersville  Harbor,  Mo.  (.s^e  Mississippi  River  Commission) i,578;  S.,3, 31 

Carvers  Harbor,  Me.,  improvement  of i,  72, 839 

Cascades  Canal,  Columbia  River,  Oreg. : 

Construction  of i,  547;  in,  2377 

Operating  and  care i,  549;  in,  2378 

Casemates,  mining i,  8, 13 

Cellar  Bayou,  Tex.,  improvement  of i,  337, 338;  ii,  1379, 1383 

Centennial  (barge),  removal  of  wreck  of i,  226;  ii,  1126 

Centennial  Lake,  Miss,  (see  VMcksburg  Harbor)  i,  350;  ii,  1420 

Central  Railroad  Company  of  New  Jersey,  britlge  of i,  589 

Ceres  (bark),  removal  of  wreck  of i,  273;  ii,  1216 

Champlain  I^ke,  N.  Y.  and  Vt. : 

Burlington  Harbor,  V t. ,  improvement  of i,  ^1 ,  860 

Defenses  of i,  7, 33, 759 

Narrows,  improvement  of i,  94, 864 

Plattsburg  Harbor,  N.  Y.,  improvement  of i,  93, 863 

Channels.    See  Rivers  and  harbors. 

Charleroi  and  Monessen  Bridge  Company,  bridge  of i,  582 

Charles  River,  Mass.  {see  Boston  Harlx)r ) if  Q8, 871 

Charleston  and  Western  Carolina  Railway  Company,  bridge  of i,  591 

Charleston  Harbor,  S.  C. : 

Defenses  of 1,7,25,723 

Improvement  of ^ i»247;  ii,  116(i 

Improvement  of  waterway  to  Beaufort,  S.  C i,  249;  ii,  1 171 

Improvement  of  waterway  to  McrClellanville i,  246;  ii,  1166 

Removal  of  logs  from  waterway  to  Beaufort,  S.  C i,  251 ;  ii,  1173 

Charleston  (S.  C.) ,  Mining  and  Manufacturing  Company,  bridge  of i,  587 

Charlevoix  Harlx>r,  Mich.,  improvement  of i,  474;  in,  2178 

Charlotte  Harbor,  Fla. ,  improvement  of i,  274;  n,  1218 

Charlotte  Harbor,  N.  Y.: 

Improvement  of i,  515;  in,  2323 

Water  levels i,602;  iv,2763,3032 

Cm  '1  pf^  * 

M ilitary  and  other i,  605, 61 1 ;  iv,  3049 

Nortliern  and  North west+^rn  I^kes i,  598;  iv,  2763 

Chatham  Harbor,  Mass. : 

Improvement  of i,  107, 885 

Removal  of  wreck  on  Hardings  Beach i,  122, 911 

Chattahoochee  River,  Ga.  and  Ala.: 

Final  report  on  survey  t)etween  Westpoint  and  Franklin,  Ga i,  293 

Improvement  of,  below  Colmnbus,  Ga i,  286;  n,  1263 

Chaumont  Harbor  and  River,  N.  Y.,  alteration  of  bridge i,  590 

Cheboygan  Harl)or,  Mich.,  improvement  of i,  477;  in,  2183 

Chefuncte  River,  1-^.,  improvement  of 1,311,312;  n,  1318 

C'hehalis  River,  Wash.,  improvement  of 1,564,565;  ni,2413 

Chelsea  Creek,  Mass.  {see  Boston  I larbor) ii  98, 871 

Chequamegon  Bay,  Wis.  (see  Ashland  Harbor) i,  433;  in,  2027 

Chesapeake  Bay,  'Md.  ana  Va. : 

Defenses  at  entrance  at  Cape  Henry,  Va i,  7 

Defenses  of  Hampton  Roads,  Va i,  7, 23, 710 

Improvement  of  Caf)e  Charles  City  Harlior,  Va i,222;  n,  1118 

Improvement  of  Hampton  R()a<ls,  Va i,  220;  ii,  1114 

Removal  of  wrecks  in i,  203;  n,  1080 

Chester  River,  Md.,  improvement  ol i,  195, 197;  n,  1074 

Chester  River,  Pa.,  i-emoval  of  wreck i,  190;  n,  1063 
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Chicago  and  Northwestern  Railway  Company: 

Bridge  of,  acrosfi  Illinois  and  Mississippi  Canal,  III i,  585 

Bridge  of,  across  Merriinac  River,  Wis i,  585 

Chicago,  Burlington  and  Quin(!y  Railrf)a<l  C/ompany: 

Bridge  of,  at  Plattsmouth,  Nebr i,  586 

Bridge  of,  at  Quincy,  111 i,  583 

Chicago  Drainage  Canal,  111.,  connection  of  Chicago  River  with i,  580 

Chicago  Harbor  and  River,  111.: 

Bridge  across  South  Branch  of  river  at  Looinis  street i,  589 

Drainage  canal,  connection  with  river i,  580 

Harbor  lines  in  North  Branch i,  579;  iii,  2110 

Improvement  of  Calumet  ( South  Chicago)  Harbor i,  453;  iii,  2101 

Improvement  of  channels  in  waters  connecting  Great  Lakes i,  485;  in,  2197 

Improvement  of  outer  harbor ♦. i,  451 ;  in,  2093 

Improvement  of  river i,  452;  in,  2097 

Chicago,  Milwaukee  and  St.  Paul  Railway  Company: 

Bridge  of,  across  Fox  River,  Wis i,  588 

Bridge  of,  across  Wisconsin  River,  Wis i,  589 

Chickasahay  River,  Miss.: 

Bridge  at  Leakesville i,  588 

Improvement  of i,  303, 304:  ii,  1310 

Chief  of  Engineers,  officers  on  duty  in  Office  of  the i,  612 

Chincoteague  Bay,  Va.,  improvement  of  waterway  to  Delaware  Bay  _.i,  188;  n,  1060 
Chipola  River,  Fla. : 

Bridge  at  Peacock's  log  landing i,  586 

Improvement  of  lower  river i,  284;  ii,  1257 

Improvement  of  upper  river i,  285;  ii,  1258 

Chippewa  River,  Wis. : 

Bridge  at  Durand i,  586 

Improvement  of i,  376;  ii,  1677 

Chitto,  Bogue,  La.,  improvement  of i,  311 ;  n,  1316 

Choctaw hatchee  River,  Fla.  and  Ala.: 

Bridge  at  Geneva,  Ala i,  581 

Improvement  of i,  287;  n,  1265 

Choptank  River,  Md. : 

Improvement  of i,  195, 198;  ii,  1075 

Improvement  of  Cambridge  Harbor i,  195, 196;  ii,  1073 

Removal  of  wrecks  in  Cambridge  Harbor i,  203;  n,  1080 

Christiana  River,  Del.,  improvement  of  Wilmington  Harbor i,  185;  n,  1053 

Cincinnati,  Ohio: 

Construction  of  Lock  and  Dam  No.  37,  Ohio  River,  below i,  399;  n,  1864 

General  improvement  of  Ohio  River i,  398;  n,  1839 

City  limits,  corporate,  improvement  by  the  United  States  of  harbors,  etc., 

within 1,61,62;  iv,2567 

Civilian  assistants  to  engineer  officers i,  38 

Claiborne  Harbor,  Md.,  improvement  of i,  195, 196;  ii,  1073 

Clairton  Station,  Pa. ,  bridge  across  Monongahela  River i,  582 

Clark  Fork,  Columbia  River,  Wash,  (see  Pend  Oreille  River)  ..  i,574;  in,  2430, 2431 

Clatskanie  River,  Oreg.,  improvement  of i,  558;  in,  2403, 2407 

Clay  County,  W.Va.,  bridge  of i,587 

Clearwater  River,  Idaho,  improvement  of i,  550;  in,  2385 

Cleveland,  Cincinnati,  Chicago  and  St.  Louis  Railway  Company: 

Bridge  of,  near  Benton  Harbor,  Mich i,  590 

Bridge  of,  at  Indianapolis,  Ind i,  588 

Cleveland  Harbor,  Ohio: 

improvement  of i,  500;  in,  2269 

Rebuilding  of  Middle  Seneca  Street  Bridge i,  586 

Water  levels i,  602;  iv,  2763, 3032 

Clinch  River,  Ten n.,  improvement  of '. i,  396;  n,  1741 

Clinton  River,  Mich.,  improvement  of i,  485;  in,  2196 

Clubfoot  and  Harlowe  Canal,  N.  C,  improvement  of  waterway  via  . .  i,  231;  ii,  1136 

Clubfoot  Creek,  N.  C,  improvement  of  waterway  via i,  231 ;  n,  1136 

C'Oanjock  Bay,  N.  C,  improvement  of  waterway  via i,  224;  ii,  1122 

Coast  defenses.     See  Fortifications. 

Col)  Dock,  East  River,  Brooklyn,  N.  Y.,  harbor  lines i,  579, 966 

Cocheco  River,  N.  IL,  improvement  of i,  80, 848 

Cochrans  Ferry,  J^eaf  River,  Miss. ,  bridge  near i,  588 
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Cohasset  Harbor,  Mass.,  improveiiient  of i,  104,  880 

Cold  water  River,  Miss.,  bridge  in  (Quitman  CVmnty i,  585 

Collar,  B.  L.  (barge),  removal  of  wreck  of ". i,  178;  ii,  1039 

Colorado,  department  of  the,  reconnaissances  and  explorations. .  i,  605, 610;  iv,  306^^ 
Columbia  River,  Oreg.  and  Wash.: 

Cascades  C/anal,  construction  of i,  547;  iii,  2377 

Cascades  Canal,  operating  and  care i,  549;  iit,  237S 

Celilo,  Oreg.,  improvement  above i,  544;  iii,  2375 

Celilo  Falls  to  The  Dalles  Rapids,  boat  railway i,  546;  iii,  2376 

Celilo  Falls  to  The  Dalles  Rapids,  locks  and  dams i,  546;  iii,  2376 

Clark  Fork  {see  Pend  Oreille  River) i,  574;  in,  2430,  2431 

Dredge  for  tributaries  below  the  Willamette in,  2407 

Gauging 1,561;  iii,2408 

Mouth  of,  defenses  at » 7, 35, 781 

Mouth  of,  improvement  at i,  556;  in,  2400 

Mouth  of,  to  Willamette  River,  improvement  from i,  554;  in,  2393 

Three-mile  Rapids,  improvement  at i,  546;  in,  2376 

Tongue  Point,  Oreg. ,  improvement  below i,  556;  in,  2398 

Vancouver,  Wash.,  to  Willamette  River,  improvement  from i,  549;  in,  2383 

Comley,  Ida  E.  (schooner),  removal  of  wreck  of i,  203;  n,  1080 

Commencement  Bay,  Wash.: 

Harlx)r  lines  at  Tacoma i,  579;  in,  2432 

Improvement  of  Tacoma  Harbor i,  568;  in,  2417 

Commercial  statistici^,  Sault  Ste.  Marie  canals,  Mich i,  488;  in,  2217 

Compton  Creek,  N.  J. ,  improvement  of i,  165, 168;  n,  1021 

Conecuh  River,  Ala.,  improvement  of i,  290;  n,  1270 

Coney  Island  Creek,  N.  Y. ,  alteration  of  West  End  Bridge i,  590 

Congaree  River,  S.  C. : 

improvement  of i,  242, 244;  ii,  1163 

Improvement  between  Columbia  and  (iranby i,  245;  n,  1163 

Congress,  Fifty-seventh,  first  session,  laws  of.  affecting  Corps  of  Engineers,    iv,3079 

Conneaut  Harlx)r,  Ohio,  improvement  of i,  505;  in,  2290 

Connecticut  River,  ("onn.,  improvement  below  Hartford i,  126, 925 

Connecticut,  State  of,  <lefon8es  of  coast i,  7, 19, 670 

Contentnia  Creek,  N.  (\,  improvement  of i,  229;  n,  1132 

C/on tinning  contracts i,  11, 61 

All)emarle  Sound,  X.  ('.,  waterway  via i,  223;  ii,  1120 

Alleghenv  River,  Pa.,  locks  and  dams i,  408;  in,  1900 

Ambrose  Channel,  New  York  Harlwr,  N.  Y i,  146, 969 

Appomattox  River,  Va i,  222;  ii,  1117 

Arthur  Kill,  N.  Y.  and  X.  J i,  162;  ii,1012 

Ashtabula  Harbor,  Ohio i,  503;  in,  2283 

Back  Cove,  Portland,  Me 1,76,842 

Baltimore  Harbor,  Md.,  channel  to  Curtis  Bay i,  194;  ii,  1070 

Baltimore  Harbor,  Md.,  Patapsco  River  and  channel  to i,  192;  ii,  1067 

Baltimore  Harbor,  Md.,  at  Spring  (iarden ifl^;  ii,  1071 

Bav  Ridge  Channel,  New  York  1  larbor,  N.  Y i,  148, 974 

Bee  Tree  Shoals,  Tennessee  River,  Ala 1, 393;  ii,  1712 

Big  Sandv  River,  W.  Va.  and  Kv.,  including  the  forks i,  417;  ill,  1946 

BiscavneBav,  Fla .' i,271;  ii,  1212 

Black  River,*  La i,  346;  ii,  1410 

Black  River  (Ix^rain)  Harbor,  Ohio :..  i, 499,  in, 2264 

Black  Rock  1  larbor,  Buffalo,  N.  Y. ,  Lake  Erie  entrance i,  51 1 

I^lack  Warrior  River,  Ala.,  above  Tuscaloosa i, 295;  n,  1285 

Black  Warrior  River,  Ala.,  l)elow  Tuscaloosa i,  296;  n,  1289, 1290 

Boston  Harbor,  Mass i,  98,  871 

Bridgeport  Harbor,  ('onn 1, 133, 937 

Buffalo  Bavou,  Te.\ i,  334;  ii,  1374 

Buffalo  Harbor,  N.  Y i,509;  in,  2300 

Buffalo  Harbor,   N.  Y.,  I^ke  Erie  entrance  to  Erie  Basin  and  Black 

Rock  Harbor i,  511 

Cal nmet  Harbor,  111 i,  453;  in,  2101 

Cape  I*orpoise  Harbor,  Me i,  79, 846 

Charleston  HarlK>r,  S.  C i,247;  ii,1166 

Chicago  River,  111 i,  452;  in,  2097 

Christiana  River,  Del i,  185;  ii,  1053 

Cleveland  Harbor,  Ohio i,  600;  ill,  2289 
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Continuing  contracts — Continued. 

Colbert  ShoaLs,  Tennessee  River,  Ala i,  393;  ii,  1 712 

Columbia  Jttiver,  Oreg.  and  Wash.,  at  the  mouth i,  556;  iii,  2400 

Columbia    River,   Oreg.   and    Wash.,   The    Dalles    Rapids    to    Celilo 

Falls 1, 546;  iii,  2376 

Congaree  River,  S.  C,  between  Columbia  and  Granby i,  245;  ii,  1163 

Conneaut  Harbor,  Ohio i,  505;  iii,  2290 

Croatan  Sound,  N.  C,  waterway  via i,  223;  ii,  1120 

Cumberland  River  above  Nashville,  Tenn i,  390;  ii,  1699 

Cumberland  Sound,  Ga.  and  Fla i,  263;  ii,  1197 

Curtis  Bav,  Baltimore,  Md.,  channel  to i,  194;  ii,  1070 

Deep  Creek,  Va i,223;  ii,1120 

Delaware  Bay,  Del.,  harbor  of  refuge , i,  176;  ii,  1036 

Delaware  River,  N.  J.,  Pa.,  and  Del i,  172;  ii,  1025 

Detroit  River,  Mich i,492;  iii,2235 

Duluth  Harbor,  Minn i,  430;  iii,  2005 

East  ( Ambrose)  Channel,  New  York  Harbor,  N.  Y i,  146, 969 

Elizabeth  River,  Va.,  Hospital  Point,  Norfolk i,  219;  ii,  1111 

Elizabeth  River,  Va.,  waterway  to  sounds  of  North  Carolina i,  223;  ii,  1120 

Erie  Basin,  Buffalo,  N.  Y.,  Lake  Erie  entrance i,  511 

Everett  Harbor,  Wash i,  570;  in,  2426 

Fall  River  Harbor,  Mass i,  116, 903 

Falls  of  Ohio  River  at  Louisville,  Ky  i,  421 ;  in,  1961 

Fortification  works i,  11 

Galveston  Harbor,  Tex i,  332;  ii,  1356 

Galveston  Harbor,  Tex.,  inner  bar  to  Fifty-first  street i,  334;  ii,  1371 

( ialveston-Houston  waterway,  Tex i,  334 ;  ii,  1374 

Gloucester  Harbor,  Mass i,  88, 857 

Gowanus  Bay  channels,  New  York  Harbor,  N.  Y i,  148, 974 

Grays  Harbor  and  bar  entrance.  Wash i,  563;  in,  2410 

Great  I^kes,  channels  in  connecting  waters  of i,  485;  m,  2197 

Great  Pedee  River,  S.  C i,  239;  ii,  1152 

Gulfport,  Miss.,  channel  to  Ship  Island  Harbor i,  306;  it,  1312 

Hampton  Roads,  Va i,  220;  ii,  1114 

Hay  Lake  Channel,  St.  Marys  River,  Mich i,  489;  in,  2228 

Horn  Island  Harbor,  Miss i,  301 ;  ii,  1305 

Hospital  Point,  Norfolk  Harbor,  Va i,  219;  n,  1111 

Houston-Galveston  waterwav,  Tex i,  334;  n,  1374 

Hudson  River,  N.  Y \ 1,140,947 

Illinois  and  Mississippi  Canal,  111 i,  455;  in,  2118 

Indiana  Chute,  Falls  of  Ohio  River,  Louisville,  Ky i,  421 ;  in,  1961 

Kalamazoo  River,  Mich i,  462;  in,  2149 

Kennelx'c  River,  Me i,  74, 840 

Kentucky  River,  Ky i,  419;  in,  1953 

Keweenaw  Bay  to  Lake  Superior,  Mich.,  waterway i,  435;  in,  2030 

LevisaFork,  Big  Sandy  River,  Ky 1,417;  in,  1946 

Ix>rain  Harbor,  Ohio i,  499;  in,  2264 

Louisville  and  Portland  Canal,  Ky i,  421 ;  in,  1961 

Loutre,  Pass  a,  Mississippi  River,'sill  across i,  315;  n,  1323 

Ludington  Harbor,  Mich *. i,470;  in,  2168 

Marquette  Harbor,  Mich i,  436;  in,  2037 

Maumee  Bay  and  River,  Ohio  (see  Toledo  Harbor)   i,  494;  in,  2249 

Michigan  City  outer  harbor,  Ind i,  458;  in,  2137 

Michigan  I^ke-Sturgeon  Bay  canal,  including  harbor  of  refuge  .  i,441;  in,  2049 

Mississippi  River,  Head  of  Passes  to  Ohio  River i,  578;  S.,  3, 31 

Mississippi  River,  Ix^tween  Missouri  and  Ohio  rivers i,  366;  n,  1597 

Mississippi  River,  l)etween  Missouri  River  and  St.  Paul i,  370;  n,  1618 

M ississippi  River,  sill  across  Pass  a  Ix)utre i,  315;  ii,  1323 

Mississippi  River,  between  St.  Paul  and  Minneapolis i,  373;  ii,  1662 

Mississippi  River,  Southwest  Pass i,  315;  ii,  1173, 1323 

Mississippi  River,  Vickshurg  Harbor,  Miss i,  350;  ii,  1420 

Missouri  River,  bolow  Sioux  City,  Iowa i,  579;  S.,  175, 194 

Mobile  Harbor,  Ala i,  293;  ii,  1281 

Monongahela  River,  W.  Va.  andPa.... 1,401,402;  in,  1877, 1883 

Mormon  channel,  San  Joaquin  River,  Cal i,  529 

Narragansett  Bay,  R.  I i,  115, 900 

Neebish  channels,  St.  Marys  River,  Mich i,  489;  iii,  2228 
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Continuing  contracts — Continued. 

New  Haven  Harlmr,  Conn i,  128, 930 

New  London  Harbor,  Conn i,  124, 923 

New  York  Harbor,  N.  Y.,  Ambrose  Channel i,  146, 969 

New  York  Harbor,  N.  Y.,  Gowanus  Bay  channeln i,  148, 974 

Norfolk  Harbor,  Va.,  Hospital  Point i,  219;  ii,  1111 

Norfolk  Harbor,  Va.,  waterway  to  sounds  of  North  Carolina i,  223;  ii,  1120 

Northern  and  Northwestern  Lakes,  channels  connecting r,  485;  in,  2197 

Oakland  Harbor,  Cal i,  527;  in,  2349 

Ocmulgee  River,  Ga i,  259;  ii,  1191 

Ohio  River,  Dams  Nos.  2-5,  Band  11 i,410;  iii,  1919 

Ohio  River,  Dam  No.  37 i,399;  ii,  1864 

OlTio  River,  Falls  of,  at  Louisville,  Ky i,  421 :  iii,  1961 

Ouachita  River,  Ark.  and  I^a i,  346;  ii,  1410 

Pamlico  Sound,  N.  C,  waterway  to  Norfolk  Harbor,  Va i,  223;  ii,  1120 

Pascagoula  River,  Miss. ,  below  mouth  of  Dog  River i,  301 ;  ii,  1305 

Pasquotank  River,  N.  C. ,  wat^jrway  via i,  223;  ii,  1120 

Passaic  River,  N.  J... i,  161;  ii,  1010 

Pass  a  Loutre,  Mississippi  River,  sill  across i,  315;  ii,  1323 

Patapsco  River,  Md.,  and  channel  to  Baltimore i,  192;  ii,  1067 

Patapsco  River,  Md. ,  channel  to  Curtis  Bay i,  194;  ii,  1070 

Patai)Sco   River,  Md.,  harbor  of  Southwest  Baltimore   (Spring  Gar- 
den)   1,194;  11,1071 

Pedee  River,  S.  C i,239;  ii,  1152 

Plaquemine  Bayou,  I^ i,  319;  ii,  Ki34 

Portage  Lake,  Manistee  County,  Mich.,  harbor  of  refuge i,  472;  in,  2174 

Portland  Harbor,  Me. ,  including  Back  Cove i,  76, 842 

Potomac  River  below  Washington,  D.  C i,  205;  ii,  1085 

Providence  River,  R.  I ij  115, 900 

Red  Hook  Channel,  New  York  Harbor,  N.  Y i,  148, 974 

Rockland  Harbor,  Me i,  71, 837 

Sacramento  River,  Cal i,  530;  in,  2355 

St.  Johns  River,  Fla. ,  Jacksonville  to  the  ocean i,  265;  ii,  1201 

St.  Joseph  Harbor,  Mich i,  460;  in,  2141 

St.  Marys  River,  Mich.,  at  the  falls i,  487;  in,  2201 

St.  Marys  River,  Mich.,  Hay  Lake  and  Neebish  channels i,  489;  in,  2228 

Sandbeach  harbor  of  refuge,  Mich i,  480;  in,  2189 

San  Diego  Harbor,  Cal i,521;  in,  2341 

San  Francisco  Harbor,  Cal i,  526;  in,  2348 

San  Joaquin  River,  Cal.,  Stockton  and  Mormon  channels i,  529 

San  Pablo  Bav,  Cal i,527 

San  Pedro  Bav,  Cal i,522;  in,  2342 

Saugatuck  Harbor,  Mich i,462;  iii,2149 

Savannah  Harbor,  Ga i,  251 ;  n,  1177 

Savannah  River,  Ga.,  between  Augusta  and  Savannah i,  253;  n,  1182 

Seacoast  defenses i,  11 

Ship  channel  connecting  waters  of  the  Great  Lakes i,  485;  in,  2197 

Ship  Island  Harbor,  Miss.,  channel  to  Gulfport i, 306;  ii,  1312 

South  Chicago  Harbor,  111.  {see  Calumet  Harbor) i,  453;  in,  2101 

Southwest  Baltimore  Harbor,  ISRl.,  at  Spring  Garden i,  194;  n,  1071 

Southwest  Pass,  Mississippi  River i,  315;  n,  1173, 1323 

Spring  (Tarden,  Southwest  Baltimore  Harbor,  Md i,  194;  ii,  1071 

Stateu  Island  Sound,  N.  Y.  and  N.  J i,  162;  n,  1012 

Stockton  channel,  San  Joac^uin  River,  Cal i,  529 

Sturgeon  I^ay  Canal,  Wis.,  including  harbor  of  refuge i»441;  in,  2049 

Superior  Harlx)r,  Wis i,  430;  in,  2005 

Superior  Lake  to  Keweenaw  Bay,  Mich. ,  waterway i,  435;  in,  2030 

Taconia  Harbor,  Wash 1, 568;  in,  2417 

Tennessee  River,  Ala.,  Colbert  and  Bee  Tree  shoals i,  393;  n,  1712 

Tampa  Bav,  Fla i,  275;  n,  1219 

Toledo  Harlwr,  Ohio i,494;  iii,2249 

Tombigbee  River,  Ala.,  at  Demopolis i,  295, 296;  n,  1289, 1290 

Trinity  River,  Tex. ,  locks  an<l  dams i,  336;  n,  1378 

Tug  Fork,  Big  Sandy  River,  \V.  Va.  and  Ky i,417;  in,  1946 

Turners  ('ut,  N.  C,  waterway  via i,223;  n,  1120 

Union  River,  Me 1,66,831 

Vicksburg  Harbor,  Miss i,  350;  n,  1420 
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Continuing  contracts— Continued. 

Warrior  River,  Ala.,  above  Tuscaloosa i,  295;  ii,  1285 

Warrior  River,  Ala.,  below  Tuscaloosa i,  296;  ii,  1289, 1290 

Washita  (Ouachita)  River,  Ark.  and  I^ : .  i,  346;  ii,  1410 

Waukegan  Harbor,  III i,  449;  in,  2075 

White  River,  Ark.,  locks  and  dams  on  upper  portion i,  359;  ii,  1580 

Wilmington,  Cal.,  outer  harbor i,  522;  in,  2342 

Wilmington,  Del.,  harbor  at i,  185;  ii,  1053 

Winyah  Bay,  S.  C i,241;  ii,  1154 

Yazoo  River,  Miss.,  at  the  mouth i,  350;  ii,  1420 

Contracts,  continuing.     See  Continuing  contracts. 
Cooper  Creek,  N.  J. : 

Bridge  at  Baird  avenue,  Camden i,  587 

Improvement  of i,  180;  ii,  1048 

Coosa  River,  Ga.  and  Ala: 

Improvement  above  East  Tenn.,  Va.  and  Ga.  R.  R.  bridge i,  291;  ii,  1274 

Improvement  below  East  Tenn.,  Va.  and  Ga.  R.  R.  bridge..  1,291,292;  ii,  1276 

Operating  and  care  of  locks  and  dams i,  293;  ii,  1277 

Coosawattee  River,  Ga.,  improvement  of. i,  291 

Coos  Bay,  Harbor,  and  River,  Oreg. : 

Improvement  of  entrance  to  bay  and  harbor i,  538;  in,  2366 

Improvement  of  river i,  539;  in,  2368 

Copper  Range  Railway  Company,  reconstruction  of  bridge  across  Portage 

Lake,  Mich i,582 

Coquille  River,  Oreg. : 

General  improvement i,  535;  in,  2363 

Improvement  between  Coquille  and  Myrtle  Point i,  536;  in,  2365 

Comey  Bayou,  La. ,  improvement  of i,  347, 350 

Corporate    city    limits,    improvement    by    the    U.    S.    of    harbors,    etc., 

within 1,61,62;  iv,2567 

Corporations,  private,  improvement  of  navigable  waters  by i,  61 ;  iv,  2567 

Corps  of  Engineers: 

Battalions  of  Engineers i,  38, 40, 42, 44, 607, 802,  811,  814, 818;  iv,  3054 

Changes  in  personnel i,  3 

Engineer  equipment  of    troops    and    civilian    assistants    to    engineer 

officers 1,38,44,811,814,818 

Laws  of  57th  Congress,  1st  session,  affecting  the iv,  3079 

Number  and  distribution  of  officers i,  3 

Officers  on  duty  in  Office  of  the  Chief  of  Engineers i,  612 

Service  of  officers  abroad  and  in  the  field,  with  troops i,  45 

Coscob  Harl)or,  Conn. ,  improvement  of i,  139, 945 

Courtableau  Bayou,  La. ,  improvement  of i,  322;  n,  1340 

Cowlitz  River,  Wash.,  improvement  of i,  559;  in,  2404, 2407 

Craft,  water: 

See  aUo  Dredge  and  Snag  boats,  and  Wrecks. 

Rules  governing  running  of  steamboats  on  certain  streams i,  580 

Craig,  Pete  (steamer) ,  removal  of  wreck  of i,  264;  n,  1200 

Crawford,  Irene  A.  B.  (schooner),  removal  of  wreck  of i,  190;  ii,  1063 

Croatan  Sound,  N.  C,  improvement  of  waterway  via i,  223;  n,  1120 

Crooked  (Carrabelle)  River,  Fla.  (see  Carrabelle  bar  and  harbor) i,  282;  ii,  1253 

Cross  Creek  Railroad  Company,  bridge  of i,  582 

Crystal  Cove,  Winthrop,  Mass.,  bridge  at i,  586 

Crystal  River,  Fla.,  improvement  of i,  278;  n,  1223 

CuUana,  John  (schooner),  removal  of  wreck  of i,  122, 911 

Cumberland  County,  N.  J.,  bridge  of i,  591 

Cumberland  River,  Tenn.  and  Ky. : 

Ganging  (see  Mississippi  River  Commission) i,  578;  S.,  3, 52 

Improvement  above  Nashville,  Tenn i,  390;  ii,  1699 

Improvement  below  Nashville,  Tenn i,  388;  ii,  1695 

Removal  of  wreck  at  Dover  Island i,  392;  ii,  1706 

Cumberland  Sound,  Ga.  and  Fla.: 

Defenses  of i,  26, 727 

Improvement  of i,  26i^;  ii,  1197 

Improvement  of  waterway  l)etween  Savannah  and  Fernandina..  i,  262;  ii,  1196 

Cumberland  (steamer),  removal  of  wreck  of i,  342;  ii,  1390 

Cupolas 1, 8 

Current  River,  Ark.  and  Mo. : 

Construction  of  bridge  in  Arkansas r,  582 

Improvement  of i,  362;  n,  1587 
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Currituck  County,  N.  C,  bridge  of i,  590 

Currituck  Sound,  N.  C,  improvement  of  waterway  via i,  224;  ii,  1122 

Curtis  Bay,  Baltimore,  Md.,  improvement  of  channel  to i,  194;  ii,  1070 

Cut-off,  Apalachicola  River,  Fla.,  improvement  of i,  284;  ii,  1257 

Cuyahoga  River,  Ohio: 

'  Improvement  of  Cleveland  Harbor i,  500;  iii,  2269 

Rebuilding  of  Middle  Seneca  Street  Bridge  at  Cleveland i,  586 

Cypress  Bavou,  Tex.  and  La.,  improvement  of i,  346;  ii,  1409 

Cypress  T^ke,  Fla  {see  Kissimmee  River) i,  274, 282;  ii,  1217, 1225, 1239 

D. 

Daisy  ( bugeye) ,  removal  of  wreck  of.  Carters  Creek,  Va i,  218;  ii,  1108 

Daisy  (HatlK)at),  removal  of  wreck  of,  Buffalo  Bayou,  Tex i)342;  ii,  1391 

DalcHarlia  Reservoir,  AVashington  Aqueduct,  D.  C i, 593;  iv, 2691 

Dams.     /SVv  Canals  and  Waterways. 
D'Arbenne  Bayou,  La.: 

Improvement  of i,  347, 350 

Survey  of  (see  Ouachita  and  Black  rivers) i,  354;  ii,  1435 

Darien  Harbor,  Cia.,  improvement  of i,  256;  ii,  1185 

Dartmouth,  Mass.,  bridge  of  city  of i, 585 

Davis  Island  dam,  Ohio  River,  Pa.,  operating  and  care i,  407;  in,  1897 

Debris,  mining,  in  California , i,  577;  in,  2443 

Deep  Creek   Branch,    Elizabeth   River,    Va.,    improvement    of    waterway 

via 1, 223;  ii,  1120 

Defenses,  seacoast.     See  Fortifications. 
Delaware  Bav  and  River,  N.  J.,  Pa.,  and  Del.: 

Defenses'of i,  7, 21, 694 

Delaware  breakwater,  Del.,  maintenance  and  repair  of i,  176;  ii,  1035 

Harbor  of  refuge  in  bay,  construction  of i,  176;  ii,  1036 

Improvement  of  river i,  172;  n,  1025 

League  Island  navy-yard,  harbor  lines  at i,  579;  n,  1041 

Lewes,  Del.,  iron  pier  near,  maintenance  and  repair  of i,  175;  n,  1035 

Marcushook,  Pa.,  improvement  of  ice  harbor i,  178;  ii,  1045 

Waterway  to  C'hincoteague  Bav,  Va.,  improvement  of i,  188;  ii,  lOiK) 

Wrecks,  removal  of '. i,  178;  n,  1039, 1040 

Delaware  Breakwater  Harbor,  Del.: 

Maintenance  and  repair  of  ])reakwater i,  176;  ii,  1035 

Removal  of  wreck i,  178;  n,  1039 

Delray,  Mich. ,  bridge  across  Rouge  River i,  589 

Delta  Point,  La.  {}<ee  Mississippi  River  Commission) i,  578;  S.,  3, 31 

Dennis  Creek,  N.  J. ,  removal  of  wreck i,  190;  ii,  1063 

Dei)artments,  Executive,  AVashingtcm,  D.  C. ,  telegraph  line  connecting,  i,  596;  iv,  2717 

Departments,  militarv,  reconnaissances  an(l  explorations i,  605;  iv,  3049 

Depot,  Engineer....! 1,41,42,807,817 

Derelicts.     See  Wrecks. 

Des  Moines  Rapids  Canal  and  <lrv  dock,  Mississippi  River,  operating  and 

care ' i,  371;  n,  1651 

Detiiils,  technical,  of  engineering  methods.     See  Technical  details. 
Detroit  River.  Mich. : 

Defenses  jof 1,33,759 

Improvement  of i,  492;  in,  2235 

Improvement  of  channels  in  waters  connecting  Great  Lakes i,  485;  iii,  2197 

Survey  from  Detroit  to  Lake  Erie,  final  report  on i,  494 

Survevs.  etc.  {xee  Northern  and  Northwestern  I^kes) i,  598;  iv,  2763 

Disaj)iK'arlng  carriages 1,8,9 

Discharge  measurements.     See  (lauging. 

Dismal  Swamp  Canal,  Va.  and  N.  C,  improvement  of  waterway  via  .  i,  223;  ii,  1120 

District  of  ('olumbia.     See  Washington. 

Dividing  Creek  ( La  Trappe  River),  Md.,  improvement  of i,  200;  n,  1078 

Dividing  Creek,  N.  J. ,  bridge  across,  at  town  of  Dividing  Creek i,  591 

Division,  engineers i,  62 

Divisions,  engineer i,62 

Divisions,  militarv,  reconnaissances  and  explorations i,  605;  iv,  3049 

Doboy  Bar,  Ga. ,  improvement  of i,  256;  ii,  1186 

Dock  lines.     See  Harbor  lines. 

Double  Bayou,  Tex.,  improvement  of i,  337;  ii,  1379 
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Dover  Island,  Cumberland  River,  removal  of  wreck i,  392;  ii,  1706 

Drawbridges: 

See  also  Bridges. 

Rules  for  opening  of i,  581 

Drawings.     See  Maps. 

Dredge  Doats  re(;ently  authorized  by  Congress: 

Arkansas  River i,  354;  ii,  1571 

Ashtabula  Harbor,  Ohio i,503;  in, 2283 

Cleveland  Harbor,  Ohio i,500;  in,  2269 

-     Columbia    River,    Oreg.    and     Wash.,    from    mouth    to    Willamette 

River i,  554 ;  ni,  2393 

Conneaut  Harbor,  Ohio i,  505;  in,  2290 

Cumberiand  Sound,  Ga.  and  Fla i,  263;  n,  1174, 1197 

Fairport  Harbor,  Ohio i,  502;  in,  2279 

Florida,  works  in i,  265, 273,  288;  ii,  1201, 1216, 1267 

Fox  River,  Wis i,  449;  in,  2077 

Grand  River,  Mich i,  466;  ni,  2159 

Mississippi  River,  Head  of  Passes  to  Ohio  River i,  578;  S.,  3, 31 

Mississippi  River,  passes  of i,  315;  n,  1173, 1323 

Pensacola  Harbor,  Fla i,  288;  ii,  1267 

St.  Johns  River,  Fla.,  Jacksonville  to  the  ocean i,  265;  n,  1201 

Sandusky  Harbor,  Ohio i,  496;  in,  2257 

San  Petlro  ( Wilmington),  Cal.,  inner  harbor i,  523;  in,  2344 

Tennessee  River  below  Riverton,  Ala i,  395;  n,  1715 

Texas  coast i,  337;  n,  1379 

Toledo  Harbor,  Ohio i,  494;  in,  2249 

Willamette  River,  Oreg. ,  below  Portland i,  554;  in,  2393 

Wilmington,  Cal.,  inner  harbor i,  523;  in,  2344 

Dredge  No.  3,  removal  of  wreck  of,  in  Galveston  Bay,  Tex i,  342;  n,  1391 

Dublin,  Ga. ,  bridge  across  Oconee  River i,  584 

Duck  Creek  (Smyrna  River),  Del.: 

Improvement  of i,  188;  n,  1059 

Removal  of  wreck i,  190;  ii,  1062 

Duck  Island  Harbor,  Conn.,  construction  of  harbor  of  refuge i,  128, 929 

Duluth  Canal  and  Harbor,  Minn. : 

Improvement  of i,  430;  in,  2005 

Improvement  of  channels  in  waters  connecting  Great  Lakes i,  485;  in,  2197 

Removal  of  wrecks i,  438;  in,  2042 

Dundalk,  Sparrows  Point  and  North  Point  Railway  Company,  bridge  of i,  588 

Dunkirk  Harbor,  N.  Y. ,  improvement  of i,  508;  in,  2298 

Durand,  Wis. ,  bridge  of  town  of i,  586 

Dutch  Kills  Creek,  New  York  Harbor,  N.  Y.,  bridge  across i,  587 

Duwamish  River,  Wash. : 

Bridge  of  Seattle-Tacoma  Interurban  Railway,  in  King  County i,  584 

Bridge  of  King  County  across i,  585 

Bridge  at  Seattle  across  waterway  to  Elliott  Bay i,  590 

Bridge  of  Seattle  Electric  Company,  near  Seattle i,  584 

Improvement  of  {see  Puget  Sound) i,  565;  in,  2414 

Duxbury  Harbor,  Mass.,  improvement  of i,  105,  881 

Dynamite  batteries i,  11 

E. 

East  (Ambrose)  Channel,  New  York  Harbor,  N.  Y.,  improvement  of 1,146,969 

East  Chester  Creek,  N.  Y.,  improvement  of i,  154, 155;  n,  999 

ICast,  department  of  the,  reconnaissances  and  explorations i,  605, 610;  iv,  3062 

Eaf^tem  Branch,  Elizabeth  River,  Va.  {»ef  Norfolk  Harbor) i,  219;  ii,  1111 

Eastern  Branch,  Potomac  River,  D.  C. ,  improvement  of i,  206;  n,  1087 

East  Grand  Forks,  Minn. ,  bridge  across  Red  Lake  River i,  588 

East  New  Market  (barge),  removal  of  wreck  of i,  226;  n,  1126 

East  Pearl  River,  Miss.,  rules  governing  running  of  loose  logs,  steamboats, 

and  rafts i,  580 

East  River,  Ga.  (see  Brunswick  Harbor) i,  261 ;  n,  1193 

East  River,  N.  Y.: 

Harbor  lines  at  Cob  Dock,  Brooklyn  navy-yard i,  579, 966 

Harbor  lines  in  Bowery  Bay  at  Steinway i,  579, 964 

Improvement  of i,  143, 957 

East  Waterway,  Seattle,  Wash. ,  bridge  across i,  590 
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Echo  Bay  Harbor,  N.  Y.,  improvement  of i,  146 

Edenton  Bay,  N.  C,  improvement  of i,  225;  ii,  1124 

Ed^ewater,  N.  J.,  removal  of  wreck  to i,  151, 982 

Edisto,  South,  River,  S.  C. ,  waterway  via i,  249;  ii,  1171 

Eel  River,  Mass.  (sed  Plymouth  Harbor) 1,106,882 

Eighteeji-mile  Creek,  N.  Y.  (see  Olcott  Harbor) i,  514;  in,  2322 

Eldridge  (schooner),  removal  of  wreck  of i,  203;  ii,  1080 

Electrical  connections  at  fortifications i,  14, 38 

Elizabeth  City,  N.  ( •.,  harbor  lines  in  Pasquotank  River i,  579;  ii,  1127 

Elizabeth  Park  and  I^nd  Company,  bridge  of i,  587 

Elizabeth  port,  N.  J.,  bridge  across  Newark  Bay  to  Bayonne i,  589 

Elizabeth  River,  N.  J.,  improvement  of i,  165, 168;  ii,  1020 

Elizabeth  River,  Va. : 

Bridge  across  Western  Branch i,  587 

Improvement  of  Norfolk  Harbor  and  its  approaches i,  219;  ii,  1111 

Improvement    of    waterway    to    Albemarle    Sound,    via    Currituck 

Sound I,  224;  ii,  1 122 

Improvement  of  waterway  to  sounds  of  North  Carolina,  via  Pasquotank 

River i,223;  ii,1120 

Improvement  of  Western  Branch i,  220;  ii,  1 113 

Removal  of  wrecks  in  Southern  Branch i,  226;  ii,  1126 

Elkpoint,  S.  Dak.  (.w  Missouri  River) i,383;  ii,  1687 

Elk  River,  Md. ,  improvement  of i,  191 ;  ii,  1066 

Elk  River,  W.  Va.: 

Bridge  near  mouth  of  Big  Otter  Creek i,  587 

Improvement  of i,  415;  in,  1933 

Elliott  Bav,  Wash.,  bridge  across  waterway  l)etween  Duwamish  River  and .       i,  590 

Ellis  Island ,  New  York  Harbor,  N.  Y. ,  harbor  lines i,  579, 988 

Embankments i,  12, 38 

Emplacements i,  9, 10 

Employees  as  civilian  a.ssistants  to  engineer  officers i,  38 

Endicott  Board i,  6 

Engineer  Depot i,  41, 42.  807, 817 

Engineer  divisions i,  62 

Engineer  equipment  of  troops i,  38, 44, 811, 814, 818 

Engineering  methods,  technical  details  of.     See  Technical  details. 

Engineer  officers,  civilian  assistants  to i,  38 

Engineers,  Battalions  of i,  38, 40, 42, 44, 607, 802, 811, 814, 818,  iv,  3054 

Engineers,  Chief  of,  officers  on  duty  in  Office  of  the i,  612 

Engineer  School  of  Application,  U.  S.  Army i,  39, 796 

Engineers,  Corps  of: 

Battalions  of  Engineers i,  38,  10, 42, 44, 607, 802, 811, 814, 818;  iv,  3054 

Changes  in  personnel i,  3 

Engineer  equipment  of  troops  and  civilian  assistants  to  engineer  oflS- 

cers 1,38,44,811,814,818 

Laws  of  Fifty-seventh  Congress,  first  session,  affecting  the iv,  3079 

Number  and  distribution  of  oflScers i,3 

Officers  on  duty  in  Office  of  the  Chief  of  Engineers i,  612 

Service  of  officers  abroad  and  in  the  field,  with  troops i,  45 

Engineers,  division i,62 

Engineers,  The  Board  of i»  6, 7, 615 

Engineer  troops.     See  Troops. 

Equipment,  engineer,  of  troops 1,38,44,811,814,818 

Erie  Basin,  Buffalo,  N.  Y.: 

Improvement  of  Buffalo  entrance  to i,  511;  in,  2313 

Improvement  of  Lake  Erie  entrance  to l,  511 

Erie  Harbor,  Pa. : 

Improvement  of i,  507;  in,  2295 

Water  levels i,602;  iv,2763,3032 

Erie  I^ake: 

See  also  Northern  and  Northwestern  I^kes. 

Removal  of  wrecks i,  506;  in,  2293, 2294 

Water  levels i,602,  iv,27tt3,3032 

Esciimbia  River,  Fla.,  improvement  of i,  290;  ii,  1270 

R^canaba,  Mich.,  water  levels i,  602;  iv,  2763, d032 

Esopus  Creek,  N.  Y.  (nee  Saugerties  1  larbor) i,  141, 954 

Essex  County,  Mass.,  bridge  of 1,586 
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Essex  Harbor  and  River,  Mass. ,  reconstruction  of  t)ri<lge i,  589 

Esthervi lie-Minim  Creek  Canal,  8.  C.  {see  Santee  River) i,  242;  ii,  1  ItK) 

Estimates  of  appropriations  required: 

Fortifications i,  :I8 

Rivers  and  haryx)r8,  etc i,  Bl 

Eureka,  Cal.  (we  Humboldt  Harbor) i,5;W;  iii,2:i«0 

Kiireka  and  Fresh  Water  Railway  Company,  bridge  of i,  587 

Evansville,  Ind.  (we  Ohio  River) i,398;  ii,  1839 

Kverett  Harlxir,  Wiwh. : 

Hridpe  across  Snohomish  River i,  585 

Iinprovenicnt  of i,  570;  in,  242H 

Examinations,  preliminarv,  of  rivers  and  harlwrs,  required  to  Xye  made  l)y 

act  of  1902 .' 1 ,  62 

Executive    Dei)artment8,    Washington,    D.    C,    telegraph    line    connect- 
ing   1,596;  IV,  2717 

Executive  Mansion,  Washington,  D.  C i,  596;  iv,  2717 

Exeter  River,  N.  H.,  improvement  of ^ . .  i,  81, 849 

Explorations  and  reconnaissances,  military i,  605;  iv,  3049 

F. 

Fairhaven,  Mass.  (see  New  Bedford  Harbor) i,  112, 896 

Fairport  Harlx)r,  Ohio,  improvement  of i,  502;  in,  2279 

Fairy  Lake,  Tex.  and  La.  (see  Cypress  Bayou) i,  346;  ii,  1409 

Falia,  Bogue,  I^.,  improvement  of i,  311, 312;  ii,  1318 

Fall  River  Harbor,  Mass.,  improvement  of '» 116, 903 

Falls  of  Ohio  River,  Louisville,  Ky. : 

Improvement  of,  with  plan  for  completing  project i,  421 ;  in,  1961, 1964 

Operating  and  care  of  Louisville  ana  Portland  Canal i,  424;  in,  1976 

Feather  River,  Cal. : 

Improvement  of i,  530;  in,  2355 

Improvement  of,  by  California  Debris  Commission i,  577;  in,  2443 

Fell,  J .  G.  (schooner),  removal  of  wreck  of i,  122, 912 

Fernandina,  Fla. : 

Defenses  of  Cuml>erland  Sound i,  26, 727 

Improvement  of  Cumberland  Sound i,  263;  n,  1 197 

Improvement  of  waterway  to  Savannah,  Ga i,  262;  ii,  1196 

Ferry,  E.  P.  ( tng) ,  removal  of  wreck  of i,  438;  in,  2042 

Ferrv  ( Fairv )  I^ke,  Tex.  and  La.  (see  Cypress  Bayou) i,  346;  n,  1409 

Field: 

Military  work  in  the i,  6a5;  iv,  3049 

Services  of  officers  of  the  Corps  of  Engineers  in  the,  with  troops i,  45 

Filtration  plant,  Waj<hingt<m  Aqueduct,  1).  C i,  596;  iv,  271 2 

Finders,  range  and  positibn i,  1 1 ,  38 

Fire  Island  Inlet,  N.  Y.  (see  Patchogue  River) i,  160;  ii,  1009 

Fisher,  Minn.,  bridge  across  Red  I^ke  River i,  587 

Fishers  Ferry,  Black  River,  Miss.,  bridge  at i,  585 

Fishing  Creek,  N.  C,  improvement  of i,  227;  ii,  1130 

Fiske,  Alfred  W.  (schooner) ,  removal  of  wreck  of i,  122, 912 

Five-mile  River  Harbor,  Conn.,  improvement  of i,  137, 941 

Flag  River,  Wis.  («ee  Portwing  Harbor) i,432;  iii,2026 

Flathead  River,  Mont.,  improvement  of i,  576;  in,  2432 

Flat  Lake,  La.  («ee  Grand  River) .* i,319;  ii,1334 

Flint  River,  Ga. : 

Improvement  of i,  285;  ii,  1260 

Removal  of  wreck i,  293;  ii,  1280 

Flint  River,  Mich.,  improvement  of i,  478, 479 

Floating  of  loose  logs,  etc.,  on  certain  streams,  rules  governing i,  580 

Florida: 

Defenses  of  east  coast i,  7, 26, 728 

Defenses  of  Pensacola i,  7, 28, 735 

Defenses  of  Tampa  Bay i,  7, 28, 733 

Dredges  and  snag  boats  for  works  in i,  265, 273,  288;  ii,  1201 ,  1216, 1267 

Removal  of  water  hyacinths  from  waters  in i,  272;  n,  1215 

Florida    Coa.«t    Line    Canal    and    Transportation    Company    (see   Indian 

River) i,269;  ua*^^^ 
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Florida  Kast  Coast  liailway  Company,  construction  of  lyaain  at  Miaina,  Fla., 

by 1,271;  II,  1212 

Flushinj^  Bay,  N.  Y.,  improvement  of i,  156, 158;  ii,  1005 

Footbridge  across  Potomac  River  at  Washington,  D.  C,  to  replace  Long 

Bridge i,592;  iv,2652 

Foreign  possessions.    See  Insular  possessions. 
Fore  Iliver,  Mass.     See  Weymouth  River. 

Forked  Deer  River,  Tenn. ,  improvement  of i,  386, 387;  ii,  1693 

Fortifications  : 

See  aho  Technical  details. 

Appropriations  required  for  1903-4,  estimates  of i,38 

Board  of  Engineers,  The i,  6,  7, 615 

Board  of  Ordnance  and  Fortification i,6 

Board  on  Fortifications  or  other  Defenses  (Endicott  Board ) i,  6 

Board  on  Torpedo  System i,  6 

Carriages,  gun  and  mortar ii  8, 9 

Continuing  contracts i,  11 

Dynamite  oatteries i,  11 

General  statement,  and  progress  of  work i,  6 

( Jun  and  mortar  batteries i,  6, 8, 38 

Insular  possessions i,  7, 37, 791 

Preservation  and  repair  of i,  12, 38 

Projects 1, 7 

Range  and  position  finders i,  11, 38 

Searchlights  and  elec-tricAl  connections i,  14, 38 

Sea  walls  and  embankments i,  12, 38 

Sites 1,13,38 

Submarine  mines i,  13 

Supplies  for  sc^acoast  defenses i,  12, 38 

Fort  Pierre,  S.  Dak.  ( .w  Missouri  River) i,  382;  ii,  1687 

Fort  Point  Channel,  Boston,  Mass.: 

Improvement  of i,  98, 871 

Rebuilding  of  Broa<lway  Bridge i,  587 

Rebuilding  of  Cove  Street  Bridge i,  588 

Fort  Totten,  N.  Y.,  Engineer  Depot  and  engineer  troops i,  42, 802, 807, 817 

Fort  Washakie,  Wyo.,  road  to  Buffalo  Fork,  Snake  River i,  612;  iv,  3075 

Fourteen  Foot  Bank  light-house,  Delaware  Bay,  removal  of  wreck  near,  i,  178;  ii,  1040 

Fowler,  Lida  (schooner) ,  removal  of  wreck  of i,  178;  ii,  1040 

Fox  River,  Wis. : 

Bridge  at  (ireen  Bay i,  588 

I  mprovement  of i,  449;  iii,  2077 

Improvement  of  Green  Bay  Harlx)r i,  440;  in,  2047 

( )perating  and  care  of  locks  and  dams i,  451;  in,  2080 

Frankfort  Harbor,  Mich.,  improvement  of i,  473;  iii,  2176 

Fremont,  Wash.,  bridge  across  Puget  Sound-Lake  Washington  Canal i,  588 

French  Broad  River,  Tenn. ,  improvement  of i,  395;  ii,  1730 

Friend,  Lottie  K.  (schooner),  removal  of  w^reck  of i,  178;  ii,  1039 


G. 

(Jalena  Uivcr,  111.,  openiting  and  care  of  lock  and  dam i)372;  ii,  1658 

(Jallipolis,  Ohio,  ice  pier  («a'  Ohio  River) i,  399;  ii,  1842 

Galveston  an<l  Brazos  Canal,  Tex.,  purchase  of i,  337:  ii,  1379 

Galveston  Bay  and  Harbor,  Tex.: 

Defenses  \)i i,  7,  dO,  752 

Examination  and  survey  of  inner  harbor i,  343;  ii,  1392, 1395 

Improvement  of  Galveston-Texas  City  channel i,  334;  ii,  1372 

Improvement  of  harbor i,  332;  ii,  1356 

Improvement  of  liarbor  from  inner  bar  to  Fifty-first  street i,  334;  ii,  1371 

Improvement  of  waterwav  to  Houston -.  i,  334;  ii,  1374 

Improvement  of  West  Bay i,  337, 338;  ii,  1379, 1384 

Removal  of  wrecks i,  342;  ii,  1390, 1391 

(lasconade  River,  Mo. : 

Bridge  across i,  583 

Improvement  by  Missouri  River  Commission i,  579;  S.,  181, 213 
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Gauging: 

Columbia  River,  Oreg.  and  Wash i,  561 ;  iii,  2408 

Michigan  I^ke,  variations  in  surface  level  on  east  shore i,  457 

Mississippi  River  and  principal  tributaries i,  578;  S.,  8, 52 

Northern  and  Northwestern  Lakes i,  (501, 602;  iv,  2763 

Gauley  River,  W.  Va.,  improvement  of i,  415;  in,  1938 

Gedney  Channel,  New  York  Harbor,  N.  Y.,  improvement  of i,  146, 969 

Genesee  River,  N.  Y.  {see  Charlotte  Harbor) i,  515;  in,  2323 

(ieneva,  Ala. ,  bridge  across  Choctawhatchee  River i,  581 

George  Lake,  St.  Johns  River,  Fla.  {see  Volusia  Bar) i,  267;  ii,  1206 

Georges  River,  Me.,  improvement  of 1 i,  73, 840 

Georgetown,  D.  C.     See  Washington,  D.  C. 

Georgetown  Harbor,  S.  C.  {see  AVinyah  Bay) i,  241 ;  ii,  1154 

Georgia,  defenses  of  coast i>  7, 26, 727 

Gettysburg  Park,  Pa.,  tablet  to  Abraham  Lincoln i,  596;  iv,  271 7 

Glencove  Harbor,  N.  Y.,  improvement  of i,  156, 157;  ii,  1004 

Gloucester  Harl)or,  Mass. ,  improvement  of i,  88, 857 

Golconda,  111.  {see  Ohio  River) i,  398;  ii,  1839 

Golden  Gate,  Cal.,  channel  to  Karquines  Strait  {see  San  Pablo  Bay) i,  527 

Goshen  Creek,  N.  J.,  improvement  of i,  183;  ii,  1052 

Gosport  Harbor,  N.  H.  {see  Isles  of  Shoals  Harbor) i,  79, 847 

Gx)vernment  Printing  Office,  Washington,  D.  C. : 

Constniction  of  new  building  for i,  611 ;  iv,  3065 

Telegraph  Hue i,  596;  iv,  2717 

Government  telegrai)h  line,  Washington,  I).  C i,  596;  iv,  2717 

Governors  Island,  New  York  Harbor,  N.  Y. : 

Enlargement  of .-. i,  150, 978 

Removal  of  wreck i,  151, 982 

Gowanus  Bay,  Canal,  and  Creek,  N.  Y.: 

Bay  Rid^e  and  Red  Hook  channels,  improvement  of i,  148, 974 

Buttermilk  Ciiannel,  improvement  of i,  149, 976 

Gowanus  Canal  (s<?«'Gowanus  Bay) i,  148, 974 

Gowanus  Creek  channel,  improvement  of i,  150, 977 

Harbor  lines  in  Buttermilk  Channel  at  Atlantic  Basin i,  579, 983 

Red  Hook  Channel,  removal  of  wreck i,  151, 982 

Grand  Calumet  River,  111.  and  Ind.  {see  Calumet  River) i,  453;  in,  2107 

Grand  Haven  Harbor,  Mich.,  improvement  of i,  465;  in,  2155 

Grand  Marais,  Mich.,  improvement  of  harbor  of  refuge i,  438;  in,  2040 

Grand  Marais,  Minn. ,  improvement  of  harbor i,  429;  in,  2001 

Grand  Rapids,  Mich. : 

Bridge  across  Grand  River i,  590 

Improvement  of  Grand  River i,  466;  in,  2159 

Grand  Rapids,  AVabash  River,  operating  and  care  of  lock  and  dam. .  i,  426;  in,  1985 

Grand  River,  La. ,  improvement  of i,  319;  n,  1334 

Grand  River,  Mich.: 

Bridge  at  Grand  Rapids i,  590 

Improvement  of i,  466;  in,  2159 

Improvement  of  Grand  Haven  Harbor i,  465;  in,  2155 

Grand  River,  Ohio  {see  Fairport  Harbor) i,  502;  in,  2279 

Grant  memorial,  AVashington,  D.  C i,  596;  iv,  2717 

Grays  Harbor,  AVash. : 

Improvement  of,  between  Aberdeen  and  the  entrance i,  564;  iii,  2413 

Improvement  of,  including  bar  entrance i,  563;  in,  2410 

(irays  Point,  Mississippi  River,  Mo.,  bridge  to  Thebes,  III i,  582 

(ireat  Kanawha  River,  W.  A^a. : 

Improvement  of i,  413;  in,  1927 

Operating  and  care  of  locks  and  dams i,  414;  in,  1928 

(ireat  Lakes: 

Commercial  statistics,  Sault  Ste.  Marie  canals,  Mich i,  488;  in,  2217 

Defenses  of i,  7, 33,  759 

(leneral  remarks  applicable  to  harbors  on  east  shore  of  I-Ake  Michigan,  in,  2136 

Improvement  of  channels  in  w^aters  connecting i,  485;  in,  2197 

Survey  of  waters  connecting  lakes  Superior  and  Huron,  final  report  on  .       i,  494 

Surveys  and  charts i,  598;  iv,  2763 

AVater  levels 1,601,602;  iv,2763 

Water  levels  on  east  shore  of  Lake  Michigan,  variations  in i,  457 

Great  Pedee  River,  S.  C,  improvment  of ^ i,  239;  ii,  1152 
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Great  Salt  Pond,  Block  Islami,  R.  I. ,  iiiiproveineiit  of i,  121, 909 

Great  SckIus  Bay,  N.  Y.,  improvement  oi  harbor i,  616;  in,  2325 

Great  South  Bay,  N.  Y.  («^e  Patc'hogue  River) i,160;  ii,1009 

Green  Bay,  Mich. .  water  levels  at  Escanaba i,  602;  iv,  2763, 3032 

Green  Bay  Harbor,  Fox  River,  Wis. : 

Construction  of  bridge i,  588 

Improvement  of i,  440;  in,  2047 

Greene  O^unty,  Mit^s. : 

Bridge  of,  acrosH  Chickasahay  River i,588 

Bridge  of,  across  l^eaf  River i,588 

Green  Jacket  Shoal,  Providence  River,  R.  I.,  removal  of i,  115, 116,902 

Greenleaf  Bend,  Mississippi  River,  111.,  prevention  of  break  into  Cache 

River 1,369;  ii,ie06 

Green  River,  Ky. : 

Improvement  above  mouth  of  Big  Barren  River i,  427;  in,  1988 

Operating  and  care  of  locks  and  dams i,  427;  iii,  1988 

Greenville  Harlwr,  Miss,  (see  Mississippi  River  Commission) i,  578;  8.,  3, 31 

Greenwich  Harbor,  Conn. ,  improvement  of ." if  137, 139, 944 

Grounds,  public  buildings  ana,  District  of  Columbia i,  596;  iv,  2717 

(luam  Island,  defenses  of i,7 

Gulf,  Colorado  and  Santa  Fe  Railway  Company^  bridge  of •  i,  583 

Gulfport,  Miss.,  improvement  of  channel  to  Ship  Island  Harbor i,306;  ii,  1312 

Gulf  States: 

Removal  of  water  hyacinths  from  Florida  waters i,  272;  u,  1215 

Removal  of  waiter  hyacinths  from  Louisiana  waters i,  327;  ii,  1347 

Removal  of  water  hyacdnths  from  Texas  waters i,  272, 327 

Guns: 

Batteries i,  6, 8, 38 

Carriages i,8 

Guyandot  River,  W.  Va. ,  improvement  of i,  417;  iii,  1946 

H. 

Hackensack  River,  N.  J.,  bridge  at  Little  Ferrj' i,584 

Hallsville,  N.  C. ,  removal  of  wreck  in  Northeast  River i,  237 

Hanipton  Roads,  \^a. : 

Defenses  of 1,7,23,710 

Improvement  of i,  220;  ii,  1114 

Improvement  of  approaches  to  Norfolk  Harbor i,  219;  ii,  IHl 

Hancock,  Mich.,  bridge  across  Portage  Lake i, 582 

Harbor  lines,  establishment  of i,  579 

Adams  Island,  Hudson  River,  Troy,  N.  Y i,  679, 961 

Alexandria  Bay,  St.  I-awrence  River,  N.  Y i,  679;  in,  2338 

Atlantic  Basin,'  Buttermilk  Channel,  Brooklyn,  N.  Y" i,  679, 983 

Boston,  Mass 1,679,887 

Bowery  Bav,  F^t  River,  N.  Y 1,679,964 

Brooklyn,  K.  Y.,  Buttermilk  Channel  at  Atlantic  Basin 1,679,963 

Brooklyn,  N.  Y. ,  navy-yanl.  East  River  at  Cob  Dock i,  679, 966 

Buttermilk  Channel,  New  York  Harbor,  N.  Y i,  679, 983 

Chicago  River,  111.,  North  Branch,  at  Chii^o i,679;  in, 2110 

Cob  Dock,  Ea.st  River,  Brooklyn  navy-yard,  N.  Y i,  679, 966 

Commencement  Bay,  Wash i,  679;  lu,  2432 

Delaware  River,  Pa.,  at  League  Island  navy-yanl i,  679;  n,  1041 

Enat  Ri  ver,  N.  Y. ,  at  Cob  Dock,  Brookl y n  navy-yard i,  679, 966 

I*X**t  River,  N.  Y. ,  in  Bowery  Bay  at  Stein  way i,  579, 964 

Elizabeth  City,  N.  C i,679;  ii,ll?7 

Kllis  Island,  New  York  llarlwr,  N.  Y 1,679,988 

Gowanus  Bav,  N.  Y.,  Buttermilk  Channel i,  679, 983 

Homestead  ftridge.  Pa.,  to  McKeesport i,  579;  iii,  1912 

Hudson  River,  N.  Y.,  at  New  lialtimore 1,679,962 

Hudson  River,  N.  Y..  at  Troy 1,579,961 

Kansas  City,  Mo.  and  Kans i,579;  8.,  213 

Kill  van  Kull,  at  Shooters  Island 1,679,986 

lAvacaBay,  Tex t,57»;  ii,1402 

League  Island  navy-yard,  Delaware*  River,  Pa i,  579;  ii,  1041 

McKeesport,  Pa.,  to  Homestead  Bridget i,  679;  hk  1912 

Missouri  River,  Kansas  City,  Md.  and  Kans.* i,579;  4,213 
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Harbor  lines,  eBtablisliment  of — Continued. 

Monongahela  River,  Pa i,  579;  in,  1912 

Mystic  JRiver,  Mass.... 1,579,887 

New  Baltimore,  N.  Y i,  579, 962 

Newport  Harbor,  R.  I 1,579,912 

New  York  Harbor,  N.  Y.,  Buttermilk  Channel i,  579, 983 

New  York  Harbor,  N.  Y. ,  East  River  at  Cob  Dock,  Brooklyn  navv-yard .  i,  579, 966 

New  York  Harbor,  N.  Y.,  East  River  at  Stein  way , *. i,  579, 964 

New  York  Harbor,  N.  Y.,  Ellis  Island 1,579,988 

New  York  Harbor,  N.  Y.,  Shooters  Island 1,579,986 

North  Branch,  Chicago  River,  111 i,  579;  iii,  21 10 

North  River,  Ellis  Island,  N.  Y i, 579,988 

Pasquotank  River,  N.  C i,579;  ii,1127 

Philadelphia,  Pa.,  Delaware  River  at  League  Island  navy-yard  ..  i,  579;  ii,  1041 

Pittsburg  Harbor,  Monongahela  River,  Pa i,  579;  iii,  1912 

Port  Lavaca,  Tex i,  579 ;  ii,  1402 

St.  Lawrence  River,  N.  Y i,579;  iii,  2338 

Shooters  Island,  New  York  Harbor,  N.  Y i,  579, 986 

Somerville,  Mass 1,579,887 

Steinway,  N.  Y i,579,964 

Tacoma  Harbor,  Wash i,579;  iii,2432 

Troy,  N.  Y 1,579,961 

Harbors  and  rivers.    See  Rivers  and  harbors. 

Hardings  Beach,  Chatham,  Mass. ,  removal  of  wreck i,  122, 911 

Harlem  River,  N.  Y.,  improvement  of i,  144, 959 

Harlowe  Creek,  N.  C,  improvement  of  waterway  via i,  231 ;  ii,  1136 

Hartford  City,  W.  Va.,  ice  harbor  (see  Ohio  River) i,  399;  ii,  1842 

Hatcheneha  Lake,  Fla.  (8€6  Kissimmee  River) 1,274,282;  ii,  1217, 1225, 1239 

Hat  Slough,  Wash.  («ee  Puget  Sound) i,565;  iii,2414 

Havre  de  Grace,   Md.,   improvement  of  Susquehanna  River  above  and 

below 1,191;  ii,  1066 

Hawaiian  Islands: 

Defenses  of * i,  7 

Defenses  of  Honolulu  Harbor i,  7 

Defenses  of  Pearl  Harbor i,  7 

Improvement  of  Pearl  Harbor i,  534;  iii,  2361 

Hay  Lake  Channel,  St.  Marys  River,  Mich.: 

Final  report  on  survey i,  494 

Improvement  of i,  489;  iii,  2228 

Improvement  of  channels  in  waters  connecting  Great  Lakes i,  485;  in,  2197 

Haynes,  Douglas  (schooner),  removal  of  wreck  of i,  122, 912 

Helena  Harbor,  Ark.  {see  Mississippi  River  Commission) i,  578;  S.,  3, 31 

Hell  Gate,  East  River,  N.  Y.,  improvement  of i,  143, 957 

Hempstead,  N.  Y.  (see  Glencove  Harbor) i,  156, 157;  ii,  1004 

Henry,  Cape,  Va.,  defenses  at i,  7 

Herr  Island,  Allegheny  River,  Pa.,  construction  of  lock  and  dam,  with 

revised  estimate  of  cost i,  408;  iii,  1900, 1901 

Hevron,  John  (canal  boat),  removal  of  wreck  of i,  177;  ii,  1038 

Highway  bridge  across  Potomac  River  at  Washington,  D.  C,  to  replace 

Long  Bridge i,592;  iv,2652 

Hillsboro  Say  and  River,  Fla. : 

Improvement  of i,  277;  ii,  1222 

Removal  of  wreck  in  bay i,  281 ;  ii,  1225 

Hiwassee  River,  Tenn.,  improvement  of i,  396, 397;  ii,  1742 

Hockingport,  Ohio,  ice  harbor  in  Ohio  River  near  mouth  of  Big  Hocking 

River i,399;  ii,1842 

Holland  Harbor,  Mich. ,  improvement  of i,  464;  in,  2152 

Holmes  River,  Fla.,  improvement  of i,  288;  n,  1267 

Holston  River,  Va.  and  Tenn.,  improvement  of i,  396, 397;  n,  1743 

Home  City.  Ohio,  Lock  and  Dam  No.  37,  Ohio  River i,  399;  ii,  1864 

Homestead,  Pa.,  harbor  lines  in  Monongahela  River  to  McKeesport .  i,  579;  in,  1912 

Homochitto  River,  Miss.,  improvement  of i,  310;  n,  1317 

Honolulu  Harbor,  Hawaii,  oefenses  of i,  7 

Hook  Creek,  Long  Island,  N.  Y.,  bridge  across i,  588 

Hookton,CaL  («ee  Humboldt  Harbor)' i,533;  in,  2360 

Hoquarten  Slough,  Wash,  (see  Tillamook  Bay ) i,  543;  in,  2373 

Horn  Island  Harbor,  Miss.,  improvement  of i,  301 ;  n,  1305 
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Hospital  Point,  Norfolk  Harbor,  Va.,  removal  of i,  219;  ii,  1111 

Iloufjjhton  County,  Mich.,  bridge  of i,  582 

Houghton,  Midi.,  bridge  atToss  Portage  I^ke  to  Hancoi'k i, 582 

Housatonic  River,  Conn.,  improvement  of i,  132, 934 

Houston,  Tex. ,  improvement  of  waterway  to  ( ial veston i,  :J34;  ii,  1374 

Howard  University  Reservoir,  Washington,  D.  0 i,  594;  iv,  2706 

Hudscm  River,  N.  Y.: 

Improvement  of i,  140, 947 

New  Baltimore,  harbor  lines i,  579, 962 

Peekskill  Bay,  bridge  near  Peekskill i,  588 

Peekskill  Harbor,  improvement  of i,  141, 142, 956 

Rondout  Harbor,  improvement  of i,  141, 955 

Saugerties  Harbor,  improvement  of i,  141, 954 

Troy,  harbor  lines i,  579, 961 

Humboldt  Harbor  and  Bay,  Cal.,  improvement  of i,  533;  iii,*2360 

Huntington  Harbor,  N.  Y.,  improvement  of i,  156, 157;  ii,  1003 

Huron  llarbor,  Ohio,  improvement  of i,  498;  iii,  2260 

Huron  I^ke: 

See  aho  Northern  and  Northwestern  Lakes. 

Final  report  on  survey  of  waterway  to  I^ke  Superior i,  494 

Improvement  of  harbor  of  refuge  at  Sandl^each,  Mich i,  480;  iii,  2189 

Water  levels i,  602;  iv,  2763, 3032 

Hyacinths,  water: 

Removal  of,  from  Florida  waters i,  272;  ii,  1215 

Removal  of,  from  Ix>uisiana  waters i,  327;  ii,  1347 

Removal  of,  from  Texas  waters i,  272, 327 

Hyannis,  Mass. ,  improvement  of  harbor  of  refuge i,  108, 890 

Hydraulic  mining  in  California i,  577;  iii,  2443 

Hydraulics.      See  Gauging  and  Technical  details. 


I. 

Iberia  and  Vermilion  Railroad  Company,  bridge  across  Bayou  Vermilion, 

La 1,584 

Illinois  and  Mississippi  Canal,  111.: 

Bridge  in  Bureau  County i,  585 

Construction  of,  with  revised  extimate  of  cost  of  completion,  i,  455;  iii,  2118, 2121 

Operating  and  care  . i,  372;  ii,  1656 

Illinois  River,  111.: 

Improvement  of 1, 454;  in,  2113 

Oi)erating  and  care  of  locks  and  dams i,  455;  iii,  2115 

Index  ( schooner) ,  removal  of  wreck  of i,95, 865 

Indiana  Chute,  Falls  of  Ohio  River,  improvement  of,  with  plan  for  complet- 
ing project .... . 1,421;  111,1961,1964 

Indianapolis,  Ind.,  bridge  across  White  River i,  588 

Indian  River,  Fla.,  improvement  of i,  269;  ii,  1210 

Indian  River  Bay,  Del.,  waterway  via i,  188;  ii,  1060 

Indian  River  Inlet,  Fla.  (^e  Indian  River) i,  269;  ii,  1210 

India  Point,  Paw  tucket  River,  R.  I.,  bridge  at 1,587 

Individuals,  iniprovenient  of  navigable  waters  by if  61;  iv,  2567 

Inland  waterways.     See  Canals  and  Waterways. 
Irdet**.     See  Rivers  and  harbors. 
Inner  harbors.     See  Rivers  and  harbors. 
Inside  routes.     *SVt  Canals  and  Waterways. 
Insular  possessions: 

Defenses  of I,  7, 37, 791 

Improvement  of  Manila  Harbor  and  Pasig  River i,  608;  iv,  3055 

Improvement  of  Pearl  Harbor,  Hawaii i,  534;  in,  2361 

Reconnaissances  and  exjilorations  in i,  605;  iv,  3050, 3062 

Ironton,  Ohio,  ice  harbor  (nee  Ohio  River) i,  399;  ii,  1842 

Island  possessions.     See  Insular  possessions. 

Isle  of  Wight  Bay,  Md.,  improvement  of  waterway  via i,  188;  ii,1060 

Isles  of  Shoals,  Me.,  improvement  of  harbor  at i,  79, 847 

Istoki>oga  Creek,  Fla.  {see  Kissimmee  River) i,  274, 282;  n,  1217, 1225, 1239 
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Jackson,  Ky.,  bridge  acrosH  North  F'ork,  Kentucky  Kiver i,  5811 

Jackson  County,  Fla. ,  bridge  of i,  580 

James  River,  Va. : 

Improvement  of i,216;  ii,  1100 

Protection  of  Jamestown  Island i,  218;  ii,  1 105 

Jamestown  Island,  James  River,  Va.,  protection  of i,  218;  ii,  1105 

Jamigan  Slough,  Cal.,  bridge  at^Toss i,  587 

Jefferson,  Tex.,  waterway  to  Shreveport,  l^i.  {xee  Cyprej^s  Bayou)  ...  i,84();  ii,  1409 

Jekyl  Creek,  Ga.,  improvement  of  waterway  via i,  262;  ii,  1 196 

Johnsons  Bayou,  La.,  improvement  of i,  826;  ii,  1346 

Johnsons  Creek  or  River,  Conn,  {see  Bridgeport  Harbor) i,  138, 937 

Jolo,  department  of  Mindanao  and,  reconnai&sances  and  explorations  in .  i,  607;  iv,  3050 
Judith,  Point,  R.  I.: 

Construction  of  harbor  of  refuge i,  119, 906 

Improvement  of  pond  entrance i,  120, 907 

Removal  of  wreck  in  harbor  at i,  122, 912 

Jules  (barge),  removal  of  wreck  of i,  342;  ii,  1390 

Jupiter  Inlet,  Fla.  (see  Indian  River) i,  269;  ii,  1210 

K. 

Kalamazoo  River,  Mich.: 

Bridge  at  Allegan i,  585 

Improvement  of i,  462;  iii,  2149 

Kampsville  lock  and  dam,  Illinois  River,  111.,  oi)erating  and  care  ...   i,455;  in,  2115 
Kanawha  River,  W.  Va. : 

Improvement  of i,  413;  iii,  1927 

Operating  and  care  of  locks  and  dams i,  414;  in,  1928 

Kansas  City,  Mo.  and  Kans.,  harbor  lines  in  Mij^ouri  River i,  579;  8.,'213 

Karquines  Strait,  Cal.,  channel  to  the  Golden  Gate  (see  San  Pablo  Bay) i,  527 

Kaskaskia  River,  111. ,  bridge  in  Randolph  County i,  583 

Kate  (tug),  removal  of  wreck  of i,  342;  ii,  1390 

Kenduskeag  River,  Me.  (i,ee  Penobscot  River) i,  68, 834 

Kennebec  River,  Me. : 

Defenses  of i,  7, 14, 622 

Improvement  of i,  74, 840 

Kenosha  Harbor,  Wis.,  improvement  of i,  448;  iii,  2073 

Kent,  Wash. ,  bridge  across  White  River i,  584 

Kentucky  Lumber  and  Veneer  Company,  bridge  of i,  589 

Kentucky  River,  Ky. : 

Bridge  across  North  Fork  below^  Jackson i,  589 

Improvement  of i,  419;  in,  1953 

Operating  and  care  of  locks  and  damn i,  421 ;  in,  1955 

Kerrs  Run,  Ohio,  ice  harbor  in  Ohio  River i,  399;  n,  1842 

Kewaunee  Harbor,  Wis.,  improvement  of i,  443;  in,  2058 

Keweenaw  Bay  and  Point,  Mich.,  improvement  and  operating  and  care  of 

waterway  to  Lake  Superior i,  435, 436;  in,  2030 

Keyport  Harbor,  N.  J.,  improvement  of i,  165;  n,  1015 

Key  W^est  Harbor,  Fla. : 

Defenses  of i,  7, 26,  729 

Improvement  of i,  272;  n,  1213 

Removal  of  wreck i,  273;  ii,  1216 

Kilbourn  Citv,  Wis.,  bridge  across  Wisconsin  River i,  589 

Kill  van  Kull,  N.  Y.  and  N.  J.: 

Harbor  lines  at  Shooters  Island i,  579, 986 

Improvement  of  Staten  Island-New  Jersey  (jhannel i,  1()2;  n,  1012 

King  County,  Wash.: 

Bridge  of,  across  Duwamish  River i,  585 

Bridge  of,  across  Snoqualmie  River i,  588 

Bridge  of  Seattle-Tacoma  Interurban  Railway  across  Duwamish  Kiver  .       i,  584 

Kingston  ( barge),  removal  of  wreck  of i,  22();  n,  1 126 

Kingston  Bay,  Mass.  (see  Duxbury  Harbor) i,  105, 881 

Kingston,  R.  I.: 

Construction  of  Point  Judith  harbor  of  refuge i,  1 19, 906 

Improvement  of  entrance  to  I*oint  Judith  Pond i,  1 20, 907 

Removal  of  wreck  in  Point  Judith  Harbor i,  122, 912 
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Kingston  Station,  N.  Y. ,  bridge  across  Kondout  Creek i,  586 

Kinnifkiwnick  River,  Wis.  (see  Milwaukee  Harbor) i,  446;  in,  2067 

Kissinnnee  I^ke  and  River,  Fla. : 

Examination  and  survey i,  282;  ii,  1225, 1239 

Improvement  of i,  274;  ii,  1217 

Kissimmee  (steamer),  removal  of  wreck  of i,  281 ;  ii,  1225 

Knights  landing,  Sa<*ramento  River,  (^al.,  bridge  at i,  586 

Kootenai  River,  Idaho,  improvement  l>etween  Bonners  Ferry  and  interna- 
tional ])oundary i,  575;  iii,  2431 

I.. 

La  Crosse  Harbor,  Wis.,  improvement  of i,  372;  ii,  1660 

Laffrinier,  Ira  (schooner) ,  removal  of  wrei'k  of i,  108, 886 

Lafourche  Bayou,  La. ,  improvement  of i,  318;  ii,  1332 

Lagrange  Bayou,  Fla.,  improvement  of i,  288;  ii,  1267 

Lagrange  lock  and  dam,  Illinois  River,  111.,  operating  and  care i,  455;  in,  2115 

Lakes,  department  of  the,  reconnaissances  and  explorations i,  605, 606;  iv,  3049 

Lakes,  Great.     Sec  Great  Lakes. 

Lamprey  River,  N.  H.  [see  Cocheco  River) i,  80, 848 

L'Anguille  River,  Ark.,  improvement  of i,  363, 364;  ii,  1590 

Laporte  County,  Ind.,  bridge  of i,  584 

Larchmont  Harbor,  N.  Y.,  improvement  of i,  153;  ii,  996 

La  Trapi>e  River,  Md. ,  improvement  of i,  200;  ii,  1078 

Lavaca  Bay,  Tex. ,  harbor  lines  at  Port  Lavaca i,  579;  ii,  1402 

Laws  of  Fifty-seventh  Congress,  first  session,  affecting  Corps  of  Engineers . .  iv,  3079 
Leaf  River,  Miss.: 

Bridge  near  Atkinsons  Creek  or  Cochrans  Ferrv i,  588 

Improvement  of .' 1, 303, 305;  ii,  1311 

League  Island  navy-yard.  Pa.,  harbor  lines  in  Delaware  River i,  579;  ii,  1041 

Le'akesville,  Miss. ,  bridge  across  Chickasahay  River i,  588 

Leech  Lake,  Minn.: 

Construction  of  reservoir  dam i,  374;  ii,  1672 

Operating  and  care  of  reservoir  dam i,  375;  ii,  1675 

Legislation  of  Fifty-seventh  Congress,  first  session,  affecting  Corps  of  Engi- 
neers     IV,  3079 

Lehman,  R.  B.,  contract  with  State  of  Washington  (s^<?Tacoma  Harbor)  i,568;  in,  2417 

Tamuou  Creek,  N.  Y.  (nee  Staten  Island-New  Jersey  channel) i,  162;  ii,  1012 

I^'vels,  wat(  r.     Sec  Water-level  observations. 

Ivcvisa  Fork,  Big  Sandy  River,  Ky.,  improvement  of i,  417;  iii,  1946 

Ixjvvcs,  Del.: 

Imj)rovement  of  waterway  to  Chincoteague  Bay,  Va i,  188;  ii,  1060 

Iron  pier  in  Delaware  Bay  near,  maintenance  and  repair  of i,  175;  ii,  1035 

Lewis  River,  Wash.: 

Bridge  across i,  585 

Improvement  of i,  559, 560;  in,  2406, 2407 

Liberty  County,  Tex.,  bridge  across  Trinity  River  in i,  583 

Lichtenfels  Bros,  (barge),  removal  of  wreck  of 1,151,982 

Lighter  No.  33,  removal  of  wreck  of,  from  Schuylkill  River i,  190;  ii,  1063 

Lincoln,  Abraham,  bronze  tablet  to i,  596;  iv,  2717 

Little  Assawaman  Bay,  Del.,  waterway  via i,  188;  ii,  1060 

Little  D' Arbonne  Bavou,  La.  (sec  D' Arbonne) i,  350 

Little  Ferry,  N.  J.: 

P>ridge  across  I lackensack  River  at i,  584 

Bridge  across  Overpeck  Creek  at i,  687 

Littlci  Harbor,  N.  II.,  improvement  of  harbor  of  refuge >»  81, 850 

Little  Kanawlia  River,  W.  Va. : 

Improvement  of i,  413;  in,  1925 

( )j)erating  and  care  of  lock  and  dam i,  413;  in,  1926 

Little  Mud  River,  Ga.,  improvement  of  waterway  via i,  262;  n,  1196 

Little  Narragansett  Bay,  R.  I.  and  Conn,  (see  Pawcatuck  River) 1,123,921 

Little  Pedee  River,  S.  C,  improvement  of i,  237, 238;  n,  1151 

Little  Pigeon  River,  Tenn.,  improvement  of i,  395, 396;  n,  1739 

Little  River,  I^.  (wc  Red  River) t,343;  ii,  1-105 

Little  S(k1us  Bav,  N.  Y.,  improvement  of  harbor i,  516;  in,  2327 

Little  Tallahatc))ie  River,  Miss,  (see  Tallahat^^hie) i,  a52;  ii,  1432 

Ix>cks.     See  Canals  and  Waterways. 

Logs,  loose,  rules  governing  floating  of,  on  certain  stnxims i,  580 
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Lone  Tree  Point,  Cal.  (w^  8an  Pablo  Bay) i,527 

Ix)ng  Bridge,  Potomac  liiver,  Washington,  I).  C'. : 

Highway  bridge  to  replace i,  582;  iv,  2652 

Railroad  bridge  to  replace i,  582 

Long  Island  Sound,  N.  Y.,  defenst^s  of  eastern  entrants i»  7, 19, 670 

LongSauIt  Island,  St.  Lawrence  River,  N.  Y.,  iniprovementat  head  of.  i,  520;  in,  2337 

Long  Tom  River,  Greg.,  improvement  of i,  551 ;  in,  2387 

LoraiiuH arbor,  Ohio,  improvement  of i,  499;  iii,  2264 

Louisiana,  removal  of  water  hyacinths  from  waters  in i,  327;  ii,  1347 

Louisville  and  Nashville  Railroad  Company,  bridge  of i,  581 

Louisville  and  Portland  Canal,  Ky.: 

Enlargement  of,  with  plan  for  completing  project i,  421 ;  in,  1961, 1964 

Operating  and  care i,  424;  in,  1976 

Loutre,  Pass  a,  Mississippi  River,  La. : 

Closing  crevasse  in i,  314;  ii,  1322 

Constructing  sill  across i,  315;  n,  1323 

Lower  Machodoc  Creek,  Va.,  improvement  of i,  207,  209;  ii,  1091 

Lubec  Channel,  Me.,  improvement  of i,  62, 827 

Ludington  Harbor,  Mich. ,  improvement  of i,  470:  in,  2168 

Lumberton  Branch,  Rancocas  River,  N.  J.,  improvement  of i,  179;  ii,  1046 

Luzon,  Northern  and  Southern,  reconnaissances  and  explorations  in  depart- 
ments of 1,607;  IV,  3050 

Lynn  Harbor,  Mass.,  improvement  of i,  95, 867 

Lyttee,  Ephraim  (sloop),  removal  of  wreck  of i,  203;  ii,  1080 

M. 

McClellan  statue,  Washington,  D.  C i,596;  iv,2717 

McClellanville,  S.  C,  improvement  of  waterway  to  Charleston i,  246;  ii,  1166 

McKeesport,    Pa.,    harbor    lines    in    Monongahela    River  to  Homestead 

Bridge i,579;  in,  1912 

Mackinac  Straits,  Mich.,  removal  of  wreck  in i,  494;  in,  2244 

Ma^on  Bayou,  La. : 

Improvement  of i,  347, 349;  ii,  1418 

Survey  of  (see  Ouachita  and  Black  rivers) i,  354;  n,  1435 

Macon,  Dublin  and  Savannah  Railroad  Company,  bridge  of i,  584 

Maggie  (sloop),  removal  of  wreck  of i,  203;  ii,  1080 

MaK>n  River,  Del.,  removal  of  wreck i,  190;  n,  1063 

Maine,  defenses  of  coast i,  7, 14, 621 

Main  Ship  Channel,  New  York  Harbor,  N.  Y. : 

Improvement  of i,  146, 969 

Removal  of  wreck i,  151, 982 

Maiden  River,  Mass.,  improvement  of i,  96, 869 

Mall,  the,  Washington,  D.  C i,596;  iv,2717 

Mamaroneck  Harbor,  N.  Y.,  improvement  of i,  152;  ii,  995 

Manasquan  River,  N.  J.,  improvement  of i,  171 :  ii,  1024 

Manatee  River,  Fla.,  improvement  of i,  278, 279;  ii,  1223 

Manchac  Bayou,  La.,  improvement  of i,  31 1, 313;  n,  1321 

Manchester  Harbor,  Mass.,  improvement  of i,  90, 858 

Manila  Harbor,  Philippine  Islands: 

Defenses  of i,  7 

Improvement  of i,608;  iv,  3055 

Manistee  Harbor,  Mich.,  improvement  of i,  471 ;  in,  2171 

Manitowoc  Harbor,  Wis.,  improvement  of i,  444;  in,  2062 

Manokin  River,  Md.,  improvement  of i,  202;  n,  1079 

Mantua  Creek,  N.  J.,  improvement  of i,  1^1 ;  n,  1048 

Maps: 

Military  and  other i,6a5,611;  iv,3049 

Northern  and  Northwestern  Lakes i,  598;  iv,  2763 

Marblehead,  Ma«s.,  repair  of  sea  wall i,  91, 860 

ManiLshook,  Pa.,  improvement  of  ice  harbor i,  178;  n,  1045 

Marinette,  Wis.  (see  Menominee  River) i,  439;  in,  2043 

Marquette  Bay  and  Harbor,  Mich. : 

Construction  of  harbor  of  refuge  in  bay i,  437;  in,  2039 

Improvement  of  harbor i,  436;  in,  2037 

Water  levels i,602;  iv,  2763, 3032 

Marthas  Vineyard,  Mass.,  improvement  of  Vineyard  Haven  Harbor i,  110, 893 

Mascot  (steamer),  removal  of  wre(!k  of i,  293;  ii,  1280 
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MassiU'luisett«i,  State  of: 

Hridgo  of,  iutohs  Mystic  Kivor i,  5S9 

Defcnpes  of  f-oiithfajst  coant i,  7, 1 S,  658 

Matanzas  Kiver,  Fla.  {see  St.  Augustine  1  larlM^r) i,  269;  ii,  1208 

Matawan  ('reek,  N.  J.,  improvement  of i,  165, 166;  ii,  1016 

Mattaponi  River,  Va.,  improvement  of i,  214;  ii,  1098 

Mattituek  Harl)or,  N.  Y.,  improvement  of i,  155;  ii,  1000 

Maumee  Bay  and  River,  Ohio: 

Bridge  across  river  near  Tole<lo i,  588 

Improvement  of  Toledo  Harl)or i,  494;  iii,  2249 

Maumee  Railway  Bridge  Com  pan  v,  bridge  of i,  588 

May,  Ida  ( canal  boat ),  removal  of  wreck  of i,  190;  ii,  1063 

Medford,  Mass. ,  bridge  across  Mystic  River  to  Somerville i,  589 

Melvina  (schooner),  removal  of  wreck  of i,  190;  ii,  1063 

Memorials,  statues,  etc.: 

In  public  grounds,  Washington,  I).  (/ i,  596;  iv,  2717 

Memorial  Bridge,  Washington,  D.  C i,  591 ;  iv,  2652 

Tablet  to  Abraham  Lincoln,  (tettysburg  Park,  Pa i,  596;  iv,  2717 

Memphis  Harbor,  Tenn.  {i<ee  Mississipjn  River  Commission) i,  578;  S.,  3, 31 

Menekaunee,  Wis.  (sec  Menominee  River)  i,  439;  iii,  2043 

Menominee  Harbor  and  River,  Mich,  and  Wis.,  improvement  of i,439;  in,  2043 

Menominee  River,  Milwaukee,  Wis.  {ace  Milwaukee) i,  446;  in,  2067 

Mermentau  River,  La.,  improvement  of,  including  tributaries  ...   1,323,324;  ii,  1343 

Merrill,  Miss. ,  l)ri(l^e  across  Pascagoula  River i,  585 

Merrimac,  Wis. ,  bridge  across  Wisconsin  River i,  585 

Merrimac  River,  Mass: 

Bridge  between  Newburyport  and  Salisl)ury i,  586 

Improvement  of i,  84, 852 

Improvement  of  Newburyport  Harbor i,  82, 851 

Methoils,  engineering,  technical  details  of.     Sr  Technical  details. 
Mexico,  (Jult  of: 

Removal  of  water  hyacinths  from  Florida  tributaries i,  272;  ii,  1215 

Removal  of  water  hyacinths  from  Louisiana  trilmtaries i,  327;  ii,  1347 

Removal  of  water  hyacinths  from  Texas  tributaries i,  272, 327 

Miami,  Fla.  (Hve  Biscayne  Bay) i,  271 ;  ii,  1212 

Mianus  River,  Conn.,  improvement  of i,  139, 945 

Michigan  Central  Railroad  Company,  bridge  of i,  587 

Michigan  City,  Ind.: 

Bridge  of  Laporte  Comity  across  Trail  ( 'reek i,  584 

Bridge  of  Michigan  Central  Railroad  Company  across  Trail  Creek i,  587 

Improvement  of  inner  harbor i,  457;  in,  2137 

Improvement  of  outer  har])or i,  458;  in,  2137 

Michigan  Lake: 

See  a /so  Northern  and  Northwestern  I^kes. 

Canal  toSturgeon  Bay,imj)rovementof,  including harlior of  refuge.  i,441;  111,2049 

Canal  to  Sturareon  Bay,  o})erating  and  care i,  442;  in,  2054 

(leneral  remarks  applicable  to  harbors  on  ea.st  shore in,  2135 

Water  levels i,  602;  iv,  2763, 3032 

Water  levels  on  east  shore,  variations  in i,  457 

Middleboro,  Wareham  and  Buzzards  Bay  Street  Rail  way  (yomjmny,  bridgewof .       i,  583 
Miildle  Neebish  Channel,  St.  ^larys  River,  Mich.,  improvement  of . .  i,  489;  in,  2228 

Middleport,  Ohio,  ice  j>ier  {see  Ohio  River) i,  399;  n,  1842 

Middlesex  (Vuinty,  N.  J.: 

Bridge  of,  across  Raritan  River i,  589 

Bridge  of,  across  Woodbridge  Creek i,  583 

Milan,  111.: 

Construction  of  ^'anal  around  Rock  River  at i,  455;  in,  21 18 

Oj)erating  and  care  of  canal  around  Rock  River  at i,  372;  n,  16o<) 

Milford  Harbor,  Conn.,  imj)rovement  of i,  131, 9:M 

Milford  I  laven,  Va.,  improvement  of  harbor  at i,  213;  n,  1096 

Milgendutt  (barge) ,  removal  of  wreck  of i,  203;  n,  1080 

Military  reconnaissances  and  explomtions i,  605;  iv,  1^9 

Miller  Bay,  Lake  Winnebago,  Wis.  {see  Fox  River) i,  449;  in, 2077 

Mill  River,  New  Haven,  Conn.,  improvement  of i,  128, 930 

Mill  River,  Stamford,  Conn,  {aee  Stamford ) i,  137, 138, 943 

Milwaukee  Bay,  Harbor,  and  River,  Wis.: 

Bridge  ac^ross  North  Menominee  Canal  at  Muskego  avenue i,  588 

Bridge  at  Grand  avenue. 1, 585 

Improvement  of i,  446;  iii,  2067 
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Milwaukee  Bay,  Harl)or,  and  River,  Wis. — Continued. 

Survey  of  l)av  (wr  Northern  anil  Northwestern  Lakes) " i,  603;  iv,  3032 

Water  levels'. i,  (K)2;  iv,  276:3,  3032 

Mindanao  and  Jolo,  reconnai.s«anceHand  explorations  in  department  of .   i,  (K)7;  iv,  3050 

Mines,  submarine i,  6,  7, 13, 38 

Mingo  Junction,  Ohio  Kiver,  bridge  at i,  582 

Minim  Creek- Esther vi lie  Canal,  S.  C.  (t^ee  Santee  River) i,  242;  ii,  1160 

Mining  casemates i,  8, 13 

Mining,  hydraulic,  in  ( 'alifornia i,  577;  iii,  2443 

Minnesota  River,  Minn.: 

Improvement  of i,  377;  ir,  1680 

Survey  of  Big  Stone  Lake  and  l^ke  Traverse  for  reservoir  dam  to  im- 
prove navigation  on i,  381 ;  ii,  1684 

Mispillion  River,  Del.,  improvement  of i,  186, 187;  ii,  1058 

Mississippi  River: 

Beecnridge,  111.,  prevention  of  break  at i,  369;  ii,  1606 

Brainerd  to  (irand  Rapids,  Minn.,  improvement  from i,  374;  ii,  1672 

Caruthersville,  Mo.  (see  Mississippi  River  Commission) i,  578;  S.,  3, 31 

Delta  Point,  Ijsl.  (see  Mississippi  River  Commission ) i,  578;  S.,  3, 31 

Des  Moines  Rapids  Canal  and  dry  dock,  operating  and  care i,  371;  ii,  1651 

Dredge  and  snag  boats  above  Missouri  River,  operation  of i,  370;  ii,  1609 

Dredge  and  snag  boats  l)elow  Missouri  River,  operation  of i,  366;  ii,  1593 

Dredge  boats  below  Cairo i,  578;  S.,  3, 31 

Dredge  boats  for  passes  of i,  315;  ii,  1173, 1323 

Gauging,  including  principal  tributaries i,  578;  S.,  3, 52 

Grand  Rapids  to  Brainerd,  Minn.,  improvement  from i,  374;  ii,  1672 

(irays  Point,  Mo.,  bridge  to  Thebes,  III i,  582 

Greenleaf  Bend,  111.,  prevention  of  l)reak  into  Cache  River i,  369;  ii,  1606 

Greenville,  Miss,  (see  Mississippi  River  Commission) i,  578;  S.,  3, 31 

Head  of  Pas-ses  to  headwaters,  surv^eys  from i,  578;  S. ,  3, 31 

Head  of  Passes  to  Ohio  River,  improvement,  dredges,  surveys,  etc  i,  578;  S.,  3, 31 

Helena,  Ark.  (see  Mississippi  River  Commission) i,  578;  S.,  3, 31 

Hopefield  Bend  (see  Mississippi  River  Commission ) i,  578;  S.,  3, 31 

Illinois  and  Missiasippi  Canal,   111.,  construction  of,  with  revised  esti- 
mate of  cost  of  completion i,  455;  iii,  2118,  2121 

Illinois  and  Mississippi  Canal,  111.,  operating  and  i  are i,  372;  ii,  1656 

La  Crosse  Harbor,  Wis. ,  improvement  of i,  372;  ii,  1660 

Loutre,  Pass  a,  La.,  closing  crevasse  in i,  314;  ii,  1322 

Loutre,  Pass  a,  La.,  constructing  sill  across i,  315;  ii,  1323 

Memphis,  Tenn.  (see  Miasissippi  River  Commission ) r,  578;  S.,  3, 31 

Minneapolis,  Minn.,  to  St.  Paul,  improvement  from i,  373;  ii,  1662 

Minneapolis,  Minn.,  to  St.  Paul,  revised  plan  and  estimate  for  locks  and 

dams II,  1664 

Missouri  River,  above,  operation  of  snag  and  dredge  boats i,  370;  ii,  1609 

Missouri  River,  below,  removal  of  snags  and  wrecks i,  366;  ii,  1593 

Missouri  River  to  Ohio  River,  improvement  from i,  366;  ii,  1597 

Missouri  River  to  St.  Paul,  Minn.,  improvement  from i,  370;  ii,  1618 

Natchez,  Miss,  (see  Mississippi  River  Commission ) i,  578;  S. ,  3,  31 

New  Orleans,  La.,  defenses  of i,  7, 30,  747 

New  Orleans,   I^.,    improvement   at,   bv  Mississippi    River   Commis- 
sion   '. 1, 578;  S.,  3, 31 

Ohio  River  to  Head  of  Passes,  improvement,  dredges,  surveys,  etc.  i,  578;  S.,  3, 31 

Ohio  River  to  Mis.-'ouri  River,  improvement  from i,  366;  ii,  1597 

Outlet,  improvement  of i,  315;  ii,  1173, 1323 

Pass  a  Loutre,  I^.,  closing  crevasse  in i,  314;  in,  1322 

Pass  a  Loutre,  La.,  constructing  sill  across i,  315;  ii,  1323 

Passes  of,  dredge  boats  for i,  315;  ii,  1173, 1323 

Plaquemine  Bayou,  I^.,  construction  of  lock i,  319;  ii,  1334 

Pokegama  Falls,  Minn.,  construction  of  reservoir  dam i,  374;  ii,  1672 

Pokegama  Falls,  Minn.,  operating  and  care  of  reservoir  dam i,  375;  ii,  1675 

Quincy ,  111.,  bridge  at i,  C83 

Quincy,  111.,  improvement  at i,  370;  ii,  1618 

Reservoir  dams  at  headwaters,  construction  of i,  374;  ii,  1672 

Reservoir  dams  at  headwaters,  operating  and  care i,  375;  ii,  1675 

St.  Louis  Harbor,  Mo.,  improvement  of i,  368;  ii,  1604 

St.  Paul,  Minn.,  to  Minneapolis,  improvement  from i,  373;  ii,  1()62 

St.  Paul,  Minn.,  to  Minneapolis,  revised  plan  and  estimate  for  locks  and 

dams ir,  1664 

St.  Paul,  Minn.,  to  Missouri  River,  improvement  from i,  370;  ii,  1618 
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Mississippi  River — Continued. 

8naj?  and  dre<ljre  boats  above  Missouri  River,  oiH»ration  of i,  370;  ii,  1609 

Snaps  and  wrecks  Inflow  Missouri  River,  removal  of i,  366;  ii,  1593 

South  Pass,  maintenance  of  channel i,  316;  ii,  1324 

Southwest  Piuss,  improvement  of i,  315;  ii,  1173, 1323 

Thel)es,  111.,  bridj?e  to  ( Jrays  Point,  ]Mo i,  582 

Vicksburg  IIarlx>r,  Miss.,  improvement  of i,  350;  ii,  1420 

Vidalia,  La.  {see  Mississippi  River  Commission ) i,  578;  S. ,  3, 31 

Water-level  oljservations  on,  including  tributaries i,  578;  S.,  3, 52 

Wrecks,  etc. ,  above  Missouri  River,  removal  of i,  370;  ii,  1609 

Wrecks,  etc.,  below  Missouri  River,  removal  of i, 366;  ii,  1593 

Mississippi  River  Commission i,  578;  S. ,  3, 31 

Mississippi  River,  Hamburg  and  Western  liailway  Company,  bridge  of i,582 

Mississippi  Souml,  Miss.: 

Defenses  of i,  29, 740 

Improvement  of  (Julfport-Ship  Island  Harbor  channel i,  306;  ii,  1312 

Improvement  of  Horn  Island  Harbor i,  301 ;  ii,  1305 

Improvement  of  Ship  Island  Pass i,  307 

Miasouri,  department  of  the,  reconnaissances  and  explorations..  1,605,609;  iv, 3060 
Missouri  River: 

Bridge  at  l*lattsmouth,  Nebr i,  586 

Harbor  lines  at  Kansas  City,  Mo.  and  Kans i,  579;  S.,  213 

Improvement  from  Stubbs  Ferry,  Mont.,  to  Sioux  City,  Iowa  ...  i, 381;  ii,  1687 

Improvement,  surveys,  etc.,  below  Sioux  City,  Iowa i, 579;  S.,  175, 194 

Snagging  upper  river i,  385;  ii,  1690 

Missouri  River  Commission i,  579;  S.,  175, 194 

Mobile  Harbor,  Ala.: 

Defenses  of 1,7,29,740 

Improvement  of i,  293;  ii,  1281 

Mobile,  Jackson  and  Kansas  City  Railroad  Company,  bridge  of i,  585 

Moccasin  River  (Contentnia  Creek),  N.  C,  improvement  of i,  229;  ii,  1132 

Mokelumne  River,  Cal. ,  improvement  of i,  529;  iii,  2354 

Mondego  (schooner),  removal  of  wreck  of i,  108, 886 

Monomoy  Hght,  Mass.,  removal  of  wreck  on  Stone  Horse  Shoal i,  122,911,912 

Monongahela  River,  W.  Va.  and  Pa. : 

Bridge  at  Clairton  Station i,  582 

Bridge  between  North  Charleroi  and  Rostraver  Township,  Pa i,  582 

Bridge  near  Ferry  street,  Pittsburg i,  581 

Bridge  at  Try  street,  Pittsburg i,  584 

Bridge  at  Port  Perry,  Pa i,  589 

Construction  of  locks  and  dams  l>etween  Monrantjwu  and  Fairmont, 

W.  Va 1,401;  iii,  1877 

Harbor  lines  from  Homestead  Bridge  to  McKeesport,  Pa i,  579;  iii,  1912 

Improvement  at  Locks  Nos.  3  and  6 i,  402;  iii,  1883 

Imi)rove»nent  of  Pittsburg  IIarlK)r i,  405;  in,  1895 

Oi)erating  and  care  of  locks  and  dams i,  404;  iii,  1884 

Monroe  Harl>or,  ^lich.: 

I mprovement  of i,  481, 482;  iii,  2247 

Removal  of  wreck i,  506;-  ill,  2294 

Mcmroe  Lake,  St.  Johns  River,  Fla.  (.tfc  Volusia  Bar) i»267;  ii,  1206 

Monuments,  statues,  etc.: 

In  j)u])lic  grounds,  Washington,  D.  C i, 696;  iv,  2717 

Memorial  Bridge,  Washington,  D.  C i,  591 ;  iv,  2652 

Tablet  to  Abraham  Lincoln,  Gettysburg  Park,  Pa i,596;  iv,2717 

Morgan  Canal,  Tex.: 

Improvement  of  {see  (ialveston  ship  channel ) i, 334;  ii,  1374 

Operating  an<l  care i,  336;  ii,  1377 

Mormon  channel,  San  Joaquin  River,  Cal.,  improvement  of i,  529 

Morris  and  Essex  Railroad  Company,  bridge  of i,  586 

Mortar  batteries 1, 6, 8, 38 

Mosijuito  Creek  Canal,  S.  (•.  (.s^e  San  tee  River) i,242;  ii,1160 

Mound  City,  111.  (.v<'<r  Ohio  River) i,398;  ii,  1839 

Mount  Desert,  Bar  I  Iarl)or,  Me. ,  construction  of  breakwater i,  64, 830 

Mount  Ho{>e  Bay,  Mass.  ( see  Fall  River  Harbor)   i,  116, 903 

Mount  Pleasant  shore,  Charleston,  S.  C,  improvement  at i,247;  ii,  1166 

Mud  I^ke,  La.  {see  Mermentau  River) i,  323, 324;  ii,  1343 

Mud  River,  Ga.,  improvement  of  waterway  via i,  262;  ii,  1196 

Mud  River,  S.  C.  {see  Savannah- Beaufort  channel ) i,  251 ;  ii,  1177 
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Manicipalities,  improvement  of  navigable  watera  by i,  61 ;  iv,  2567 

Muiderkill  River,  Del.,  improvement  of .» i,  186;  ii,  1057 

MuBcle  Shoals  Canal,  Tennessee  River,  Ala.: 

Construction  of i,  393;  ii,  1711 

Operating  and  care i,  395;  ir,  1726 

Muskegon  Harbor, ^Mich.,  improvement  of i,  467;  iii,  2162 

Muskingum  River,  Ohio: 

Improvement  of i,  'ilS;  in,  1935 

Operating  and  care  of  locks  and  dams i,  416;  iii,  1936 

Mystic  River,  Mass. : 

Bridge  between  Somerville  and  Me<lfor(l i,  589 

Hprbor  lines  at  Somerville i,  579, 887 

Improvement  of i,  96, 869 

Improvement  of,  below  mouth  of  Island  End  River i,  96, 97, 870 

Nandua  Creek,  Va.,  improvement  of i,  207, 209;  ii,  1119 

^ansemond  River,  Va.,  improvement  of i,  220;  ii,  1115 

Nanticoke  River,  Del.  and  Md.,  improvement  of i,  201 ;  ii,  1078 

Nantucket,  Mass. ,  construction  of  harbor  of  refuge i,  108, 109, 892 

Napa  Junction,  Cal.,  bridge  across  Napa  River i,  586 

Napa  River,  Cal.: 

Bridge  at  Napa  Junction i,  586 

Improvement  of i,  532;  in,  2359 

Narragansett  Bay,  R.  I. : 

Defenses  of i,  7, 18,661 

Improvement  of i,  115, 900 

Narraguagus  River,  Me.,  improvement  of i,  63, 829 

Narrows  of  Lake  Champlain,  N.  Y.  and  Vt. ,  improvement  of i,  94, 864 

Nasel  River,  Wash,  {see  Willapa  River) i,  562;  in,  2409 

Natalbany  River,  La.  (see  T\ckfa.\y) 1,311,312;  ii,  1319 

Natchez  Bay,  I^.  (see  Bayou  Plaquemine) i,  319;  ii,  1334 

Natchez  Harbor,  Miss,  (see  Mississippi  River  Commission) i,  578;  S.,  3, 31 

Nauset  Harbor,  Mass.,  removal  of  wreck i,  108, 886 

Navesink  River,  N.  J.  (see  Shrewsbury  River) i,  169;  n,  1022 

Navigable  waters.     See  Bridges,  Rivers  and  harbors,  and  Wrecks. 

Neches  River,  Tex.,  improvement  of i,  328;  ii,  1347 

Neebish  channels,  St.  Marys  River,  Mich.,  improvement  of i,  489;  in,  2228 

Negro  Cut,  Indian  River  Inlet,  Fla.  (see  Indian  River) i,  269;  ii,  1210 

Neuse  River,  N.  C. : 

Improvement  of , i,  229;  ii,  1 133 

Improvement  of  waterway  between  Newbern  and  Beaufort i,  231 ;  n,  1136 

Newark,  N.  J.,  bridge  across  rassaic  River i,  586 

Newark  Bay,  N.  J. : 

Bridge  between  Elizabeth  port  and  Bayonne i,  589 

Improvement  of  (see  Arthur  Kill) i,  162;  n,  1012 

Improvement  of  (see  Passaic  River) i,  161 ;  ii,  1010 

Removal  of  wreck i,  177;  n,  1038 

New  Baltimore,  N.  Y. : 

Harbor  lines  in  Hudson  River i,  579, 962 

Improvement  of  Hudson  River i,  140, 947 

New  Bedford  and  Onset  Street  Railway  Company,  bridge  of i,  583 

New  Bedford  Harbor,  Mass. : 

Defenses  of i,  7, 18, 658 

Improvement  of i,  112, 896 

Newbemi  N.  C. : 

Improvement  of  Neuse  River i,  229;  n,  1133 

Improvement  of  Trent  River i,  229, 230;  n,  1134 

Improvement  of  waterway  to  Beaufort,  N.  C i,  231 ;  ii,  1136 

New  Brunswick,  N.  J.,  removal  of  wreck  in  Raritan  River i,  177;  n,  1038 

Newburvport  Harbor,  Mass. : 

Bridge  across  Merrimac  River  to  Salisbury i,  586 

Improvement  of i,  82, 851 

New  Haven  Harbor,  Conn.: 

Construction  of  breakwaters i,  130, 932 

Improvement  of,  by  dredging i,  128, 930 


30  INDEX. 

New  Jersey-Staten  ThIhihI  channel: 

Improvement  of ^ i,  162;  ii,  1012 

Removal  of  wreek  in  Arthur  Kill i,  177;  ii,  1038 

New  London  Harbor,  Conn. : 

DefenseH  of i,  19, 670 

Improvement  of i,  124, 923 

New  Orleans  and  Northwestern  Railway  Company,  bridge  of i,  582 

New  Orleans  Harbor,  La.: 

Defenses  of i,  7, 30,  747 

Improvement  of  {see  Mississippi  River  Commission ) i,  578;  S.,  3, 31 

Newport  Harbor,  R.  I.: 

Defenses  of i,  7, 18, 658 

Harbor  lines i,  579, 912 

Improvement  of i»  1 17, 904 

Removal  of  wreck i,  122, 911 

Newport  River,  N.  C. : 

Improvement  of  Beaufort  Harbor i,  231 ;  ii,  1 137 

Improvement  of  waterway  between  Beaufort  and  New  River  ...  i, 232;  ii,  1138 
Improvement  of  waterway  between  Newbern  and  Beaufort i,  231;  ii,  1136 

New  River,  N.  C. : 

Improvement  of i,  233;  ii,  1139 

Improvement  of  waterway  to  Beaufort i,  232;  ii,  1138 

New  Rochelle,  N.  Y.  (see  Echo  Bay  Harbor) i,  146 

New  Shoreham,  Block  Island,  R.  I.: 

Construction  of  harlx>r  of  refuge i,  120, 908 

Improvement  of  (ireat  Salt  Lake  Pond i,  121, 909 

Newtown  Creek,  N.  Y. ,  improvement  of i,  145, 960 

New  Whatcom  Harbor,  Wash.,  improvement  of i,  573;  iii,  2429 

New  York  Central  and  Hudson  River  Railroad  Company: 

Bridge  of,  across  Chaumont  River,  N.  Y i,  590 

Bridge  of,  acToss  Overj)eck  Creek,  N.  J i,  587 

Bridge  of,  across  Peekskill  Bay,  N.  Y i,  588 

Bridge  of,  across  Rondout  ( -reek,  N.  Y : i,  586 

New  York  Harbor,  N.  Y.: 

Ambrose  Channel,  improvement  of i,  146, 969 

Arthur  Kill,  improvement  of i,  162;  ii,  1012 

Arthur  Kill,  removal  of  wreck i,  177;  ii,  101\S 

Atlantic  Basin,  Buttermilk  C'hannel,  Brooklyn,  harlx)r  lines i,  579, 983 

Bay  Rirlge  Channel,  imj)rovement  of i,  148, 974 

Bayside  Channel,  improvement  of i,  146, 969 

Bowery  Bay,  East  River  at  Stein  way,  harbor  lines i,  579, 964 

Bronx  River,  improvement  of i,  154;  ii,  998 

Bronx  River,  removal  of  wreck i,  178;  ii,  1039 

Brooklyn,  harbor  line4!i  in  Buttermilk  Channel  at  Atlantic  Basin i,  579, 983 

Brooklyn,  harbor  lines  at  Cob  Dock,  navy-yard,  P^t  River i,  579, 966 

Butteriiiilk  ('hannel,  harbor  lines  at  Atlantic  Basin i,  579, 983 

Buttermilk  Channel,  improvement  of i,  149,976 

Cob  Dock,  East  River,  Brooklyn,  harbor  lines i,  579, 966 

Conev  Island  Creek,  alteration  of  West  End  Bridge i,  590 

Defenses  of i,  7, 20, 679 

Dutch  Kills  ( -reek,  ])ri<lge  across 1,587 

East  (  Ambrose)  Channel,  improvement  of i,  146,969 

Kast  Chester  Creek,  improvement  of i,  154, 155;  ii,  999 

Kast  River,  har})()r  lines  in  Bowery  Bay  at  St<?inway i,  579, 964 

East  River,  harbor  hues  at  Cob  Dock,  Brooklyn  navy-yard i,  579, 966 

East  River,  imi)rovement  of i,  143, 957 

Ellis  Island,  harbor  lines !>  579, 988 

Flushing  Bay,  improvement  of ^ .  i,  156, 158;  ii,  1005 

Fort  Totten,  Engineer  Dei)Ot  and  engineer  troops i,  42, 802, 807, 817 

( Jedney  Channel,  improvement  of i,  146, 969 

( Jovernors  Island,  enlargen)ent  of i,  150, 978 

Governors  Island,  removal  of  wreck i,  151, 982 

Gowanus  Bay,  harbor  lines  in  Buttermilk  Channel  at  Atlantic  Bafiin.  1,579,983 

Gowanus  Bay,  removal  of  wreck  in  Red  Hook  Channel i,  151, 982 

Gowanus  Bay  and  Canal,  improvement  of i,  148, 974 

( iowanus  Creek  channel,  improvement  of i,  150, 977 

Harlem  River,  improvement  of i,  144, 959 

Hell  Gate,  t^t  River,  imnrovement  of i,  143, 957 
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Hudson  (North)  River,  N.  Y.,  harlxjr  lines  at  Ellis  Island 1,579,988 

Improvement  of i,  146, 969 

Kill  van  KuU,  harbor  lines  at  Shooters  Island i,  579, 986 

Kill  van  KuU,  improvement  of  Staten  Island-New  Jersey  channel,  i,  162;  ii,  1012 

Lemon  Creek  {i*ee  Staten  Island-New  Jersey  channel) i,  162;  ii,  1012 

Main  Ship  Channel,  improvement  of i,  146, 969 

Main  Ship  Channel,  removal  of  wreck i,  151, 982 

Newark  Bay,  bridge  between  Elizal:)ethport  and  Bayonne,  N.J i,  589 

Newark  Bay,  improvement  of  (see  Paasiac  River) i,  161 ;  ii,  1010 

New  Jersey-Statin  Island  channel,  improvement  of i,  162;  ii,  1012 

Newtown  Creek,  improvement  of i,  145, 960 

North  River,  harbor  lines  at  I^llis  Island i,  579, 988 

Rod  Hook  Channel,  improvement  of i,  148, 974 

Red  Hook  Channel,  removal  of  wreck i,  151, 982 

Sewaren,  N.  J.,  removal  of  wre(;k  near ,. .   i,  177;  ii,  1038 

Shooters  Island,  harbor  lines i,  579, 986 

Spuyten  Duyvil  Creek  [see  Harlem  River) i,  144, 959 

Staten  Island-New  Jersey  channel,  improvement  of i,  162;  ii,  1012 

Staten  Island  Sound  (Arthur  Kill),  improvement  of i,  162;  ii,  1012 

Staten  Island  Sound  (Arthur  Kill),  removal  of  wreck i,  177;  ii,  1088 

Steinway,  harbor  lines  in  Bowery  Bay,  East  River i,  579, 964 

Supervision  of i.  576;  in,  2435 

Totten,  Fort,  Engineer  Depot  and  engineer  troops i,  42, 802, 807, 817 

Willets  Point,  Engineer  Depot  and  engineer  troops i,  42,  802,807,  817 

New  York,  New  Haven  and  Hartford  Railroad  Company,  bridge  of i,  587 

Niagara  River,  N.  Y.: 

Buffalo  Harbor,  improvement  of i,  509;  in,  2300 

Erie  Basin  and   Black   Rock    Harbor,    improvement    of    Buffalo   en- 
trance    1,511;  111,2313 

Erie  Basin  and  Black  Rock  Harbor,  improvement  of  Lake  Erie  entrance.       i,  511 
North  Tonawanda  to  I^ke  Erie,  including  Tonawanda  Harbor,  improve- 
ment from 1, 512;  in,  2314 

Surveys,  eU*.  {see  Northern  and  Northwestern  Lakes) i,  598;  iv,  2763 

Tonawanda  to  Port  Day,  improvement  from i,  513;  in,  2316 

Nomini  Creek,  Va.,  improvement  of i,  210;  ii,  1092 

Nooksak  River,  Wash,  (see  Puget  Sound ) i,  565;  in,  2414 

Norfolk  and  Southern  Railroad  Company,  bridge  of i,  587 

Norfolk  County,  Mass.,  bridge  of i,  584 

Norfolk  Harbor,  Va. : 

Bridge  across  Western  Branch,  Elizabeth  River i,  587 

Defenses  of  Hampton  Roads i,  7,  23,  710 

Improvement  of,  and  its  approaches i,  219;  n,  1111 

Improvement    of    waterway     to    Alljemarle    Sound,     via    Currituck 

Sound • I,  224;  ii,  1122 

Improvement  of  waterwav  to  sounds  of  North  Carolina,  via  Pasquotank 

River ; i,  223;  n,  1120 

Improvement  of  Western  Branch,  Elizabeth  River i,  220;  n,  1113 

Removal  of  wrecks  in  Southern  Branch,  Elizabeth  River i,  226;  ii,  1126 

Norfolk,  Portsmouth  and  Newport  News  Railway  Company,  bridge  of i,  587 

North  Branch,  Chicago  River,  111.     See  Chicago  River. 

North  Carolina: 

Defenses  of  coast  of i,  7, 24,  720 

Improvement  of  waterway  from  Norfolk,  Va.,  to  soun<ls  of i,  223;  n,  1120 

North  Carolina  Cut,  N.  C,  improvement  of  waterway  via i,  224;  n,  1122 

North  Charleroi,  Pa.,  bridge  across  Monongahela  River i,  582 

Northeast  River,  N.  C. : 

Improvement  of i,  233;  n,  1140 

Removal  of  wreck i,  237 

Northern  and  Northwestern  Lakes: 

Commercial  statistics,  Saulte  Ste.  Marie  canals,  Mich i,  488;  in,  2217 

Defenses  of i,  7, 33,  759 

General  remarks  applicable  to  harbors  on  east  shore  of  I>ake  Michigan,  in,  2135 

Improvement  of  channels  in  waters  connecting i,  485;  in,  2197 

Survey  of  waters  connecting  lakes  Superior  and  lluron,  final  report  on.       i,  494 

Surveys  and  charts i,  598;  iv,  2763 

Water  levels i,  601, 602;  iv,  2763 

Water  levels  on  east  shore  of  Lake  Michigan,  variations  in v . . .       i,  457 
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North  Fork,  Kentucky  River,  Ky.,  bridge  )x*low  JackHon i,589 

North  Fork,  Skagit  River,  Wash,  (we  Paget  Sound) i,  565;  iii,  2414 

North  Landing  River,  Va.  and  N.  C,  improvement  of  waterway  via.  i,  224;  ii,  1122 

North  Menommee  Canal,  Milwaukee,  Wis.,  bridge  across i,  588 

North  (Toloinato)  River,  Fla.  {see  St.  Augustine  Harbor) i,269;  ii,  1208 

North  River,  N.  C,  improvement  of  waterway  via i,  224;  ii,  1122 

North  River,  Wa.«h.  (see  Willapa  River) i,  562;  in,  2409 

North  Tonawanda,  N.  Y.  (w^  Tonawanda) i, 512;  in, 2314 

Norwalk  HarlK)r,  C'onn.,  imj)rovement  of i,  137,  i>40 

Noxubee  River,  IVIiKs.,  improvement  of i,  301 ;  ii,  1304 

O. 

Oak  Creek,  Win.  (m' South  Milwaukee  Harbor) i,447;  in,  2070 

Oakland  Harbor,  Cal.: 

Defenses  of  Sa;i  Francisco i,  7, 34,  762 

Improvement  of i,  527;  in,  2349 

Oak  Orchard  Harlxjr,  N.  Y.,  improvement  of i,  513, 514;  in,  2321 

Obion  River,  Tenn.,  improvement  of i,  386;  ii,  1693 

Occo<iuan  Creek,  Va.,  improvement  of i,  207;  ii,  1090 

Ocmulgee  River,  ( Ja. ,  improvement  of i,  259;  ii,  1191 

Oconee  River,  Ga. : 

Bridge  at  Dublin i,  584 

Imi)rovement  of i,  258;  ii,  1 189 

Oconto  Harbor,  Wis. ,  improvement  of i, 439;  in, 2046 

Ocracoke  Inlet,  N.  C,  improvement  of i,  226;  ii,  1129 

Office  of  the  Chief  of  Engineers,  officers  on  duty  in i,  612 

Officers,  engineer,  civilian  assistants  to i,  38 

Officers  of  the  Corps  of  Engineers.     tSee  Corps  of  Engineers. 

Ogdensburg  Harbor,  N.  Y. ,  improvement  of i,  519;  in,  2SSb 

Ohio  River: 

Bridge  at  Mingo  Junction i,  582 

Davis  Island  dam,  Pa.,  operating  and  care i,  407;  in,  1897 

Falls  at  Ixmisville,   Ky.,  improvement  of,  with   plan  for  completing 

project 1,421;  in,  1961, 1964 

Final  report  on  survev  from  Marietta,  Ohio,  to  mouth  of  Big  Miami 

River ' i,  400;  ii,  1867 

Gauging  (see  Mississipi)i  River  Commission) i,  578;  S.,  3, 52 

General  imj)rovement  from  Pittsburg  to  the  mouth i,  398;  n,  1839 

Ice  piers i,399;  n,  1842 

Indiana  Chute,  Louisville,  Kv.,  improvement  of,  with  plan  for  complet- 
ing project  .* 1,421;  111,1961,1964 

Ix)ck  and  Dam  No.  37,  constniction  of i,  399;  ii,  1864 

Louisville  and  Portland  Canal,  Ky.,  enlargement  of,  with  plan  for  com- 
pleting project ^ 1, 421;  in,  1961, 1964 

Louisville  and  Portland  Canal,  Ky.,  operating  and  care i,  424;  in,  1976 

Movable  dams,  construction  of i,  410;  in,  1919 

Pittsburg  Harbor,  Pa.,  improvement  of i,  405;  in,  1895 

Snag  boat,  operation  of i,  400;  n,  1864 

Okanogan  River,  Wash.,  improvement  of i,  574;  in,  2429, 2431 

Okavv  (Kaskaskia)  River,  111.,  bridge  in  Randolph  County i,  583 

Okechol)ee  I^ke,  Fla.  [see  Kissinmiee  River) i,  282;  n,  1217, 1225, 1239 

Oklawaha  River,  Fla.,  improvement  of i,  268;  n,  1207 

Olcott  Harbor,  N.  Y.,  improvement  of i)514;  in, 2322 

Old  Tampa  Bay,  Fla.  (see  Tampa  Bay) i,  275;  n,  1219 

Olympia  Harbor.  Wash.,  improvement  of i,567;  iii,2416 

Onset,  Mass. ,  bridge  across  Swifts  River i,  583 

Ontario  I^ke: 

*SV<^  also  Northern  and  Northwestern  Lakes. 

Water  levels i,  602;  iv,  2763, 3032 

Ontonagon  Harbor,  Mich.,  improvement  of i,  434;  in,  2028 

Oostt^naula  River,  ( Ja.,  imj)rovement  of i. 291 

Orange,  Tex.,  furnishing  of  funds  bv  citizens  of,  for  Sabine  Lake  chan- 
nel   '. 1,328;  n,1347 

Orange  Mills  Flats,  St.  Johns  River,  Fla.,  impr(»vement  at i,266;  n,  1205 

Orange  River,  F'la.,  improvement  of i, 274;  n,  1218 

Oranoken  Creek,  N.  J.,  bridge  at  Beaver  Dam 1,586 

Ordnance.    See  Fortitications. 
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Osage  Biver,  Mo. : 

Bridge  across i,  585 

Improvement  by  Missouri  River  Conmiissioii i,  579;  S.,  181,  212 

Oswego  Harbor,  N.  Y. : 

Improvement  of i,  517;  in,  2;^^0 

Water  levels i,602;  iv,  2768, 3032 

Otter  Creek,  Vt.,  improvement  of i,  93, 8H2 

Otter  Tail  Lake  and  Kiver,  Minn.,  survey  of i,  380;  ii,  1H83 

Ooachita  River,  Ark.  and  La. : 

Final  report  on  survey i,  354;  ii,  1435 

Improvement  of i,  346;  ii,  1410 

Overpeck  Creek,  N.  J.: 

Bridge  at  Little  Ferry i,  587 

Bridge  at  Ridgefield i,  584 

P. 

F&gan  River,  Va.,  improvement  of i,  221 ;  ii,  1116 

Pamlico  River,  N.  C,  improvement  of i,  228;  ii,  1131 

Pamlico  Sound,  N.  C,  improvement  of  waterway  to  Norfolk,  Va i,223;  ii,  1120 

Pamunkey  River,  Va.,  improvement  of i,  216;  ii,  1099 

Parks,  public: 

District  of  Columbia,  improvement  and  care f,  596;  iv,  271 7 

Gettysburg,  Pa.,  bronze  tablet  to  Abraham  Lincoln i,  596;  iv,  2717 

Yellowstone  National  Park,  improvement,  etc i,  604;  iv,  3033 

Pdflcagoula  River,  Mias. : 

Bridge  at  Merrill i,  585 

Improvement  above  muuth  of  Dog  Kiver r,  303;  ii,  1309 

Improvement  ]>elow  mouth  of  Dog  River i,  301 ;  ii,  1305 

Pasig  River,  Manila,  P.  I . ,  improvement  of : i,  608;  i v,  3055 

Pasquotank  River,  N.  C. : 

Bridge  across i,  587 

Harbor  lines  at  Elizabeth  City i,  579;  ii,  1127 

Improvement  of  waterway  via i,  223;  ii,  1 120 

Passaic  River,  N.  J. : 

Bridge  at  Newark i,  586 

Improvement  of i,  161 ;  ii,  1010 

Pass  a  Loutre,  Mississippi  Kiver,  La. : 

Closing  crevasse  in i,  314;  ii,  1322 

Constructing  sill  across i,  315;  ii,  1 323 

Passenger  bridge  across  Potomac  Kiver  at  Washington,  D.  C,  to  replace 

Long  Bridge i,  592;  i v,  2652 

Patapeco  River,  Md. : 

Defenses  of  Baltimore i,  7,22,699 

Improvement  of,  and  channel  to  Baltimore i,  192;  ii,  1067 

Improvement  of  channel  to  Curtis  Bay i,  194;  ii,  1070 

Improvement  of  harbor  at  Southwest  Baltimore  (Spring  Garden) .  i,  194;  ii,  1071 

Patchogue  River,  N.  Y.,  improvement  of i,  160;  ii,  1009 

I^tnxent  River,  Md.,  improvement  of i,  206;  ii,  1088 

Pawcatuck  River,  R.  I.  and  Conn.,  improvement  of i,  123, 921 

Pawpaw  River,  Mich. : 

Alteration  of  bridges  near  Benton  Harbor i,  590,  591 

Improvement  of  St.  Joseph  Harbor i,  460;  iii,  2141 

Pawtacket  River,  R.  I.: 

Bridge  at  India  Point,  Providence i,  587 

Iinprovement  of i,  114, 899 

Peace  Creek,  Fla.  («ee  Charlotte  Harbor) i,274;  ii,  1218 

Peacock's  log  landing,  Chipola  River,  Fla. ,  bridge  at r,  586 

Pearl  Harbor,  Hawaii: 

Defenses  of i,  7 

Improvement  of i,534;  iii,  2361 

Pearl  River,  Miss. : 

See  also  East  Pearl  River. 

Carthage  to  Jackson,  improvement  from i,  309;  ii,  1315 

Edinburg  to  Carthage,  improvement  from i,  309;  ii,  1316 

Rockport,  improvement  below i,  308;  ii,  1314 

Pedee  rivers,  S.  C. : 

Improvement  of  Little  Pedee i,  237, 238;  ii,  1151 

Improvement  of  Great  Pedee i,  239;  ii,  1152 

ENG  1902 3 
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Peekskill  Bay  and  Harbor,  N.  Y. : 

Improvement  of  harbor i,  141, 142, 956 

Reconstruction  of  bridge i,  588 

Pend  Ureille  River,  Wash.,  improvement  of i,  574;  in,  2430, 2431 

I*ennsylvauia  Railroad  Company: 

See  also  Baltimore  and  Potomac  Railroad. 

Bridge  of,  across  Monongahela  River  at  Try  street,  Pittsburg,  Pa i,  584 

Bridge  of,  across  Monongahela  River  at  Port  Perry,  Pa i,  589 

Penobscot  River,  Me.: 

Defenses  of i,  7, 14, 621 

Improvement  of i,  68, 834 

Improvement  of  Bucksport  Harbor i,  70,836 

Pcnsacola  Harbor,  Fla.: 

Defenses  of 1,7,28,735 

Improvement  of i,  288;  ii,  1267 

Pent  water  Harlx:)r,  Mich. ,  improvement  of i,  468, 469;  in,  2166 

IVqnonnock  River,  Conn.  ( we  Bridgeport  Harbor ) i,  133, 937 

Pere  Marquette  I^ke,  Mich,  (see  Ludington  Harbor) i,  470;  iii,  2168 

Pere  Marquette  Railroad  Company: 

Bridge  of,  across  Grand  River  at  Grand  Rapids,  Mich i,  590 

Bridge  of,  across  Kalamazoo  River  at  Allegan,  Mich i,  585 

I^ridges  of,  across  Pawpaw  River,  near  Benton  Harbor,  Mich i,  591 

Permanent  appropriations  lor  certain  river  and  harbor  works i,  61 

P(^rry,  La. ,  bridge  across  Bayou  Vermilion i,  586 

Pers(  )ns,  })rivate,  improvement  of  navigable  waters  by i,  61 ;  iv,  2567 

Perth  Am  boy,  N.  J. : 

Bridge  across  Raritan  River i,  589 

Bridge  across  Woodbridge  Creek i,  583 

Petahima  Creek,  Cal.,  improvement  of i,532;  iii,  2358 

Petoskey  Harbor,  Mich.,  improvement  of i,  476;  in,  2180 

Philadelphia,  Pa.: 

Bridge  across  Schuylkill  River  at  Passyunk  avenue i,  586 

Defenses  of  Delaware  River i»  7, 21, 694 

IIarl>or  lines  in  Delaware  River  at  league  Island  navy-yard i,  579;  ii,  1041 

Improvement  of  Delaware  River  at i,  172;  ii,  1025 

Removal  of  wreck  in  Delaware  River  at  Tacony i,  178;  ii,  1040 

Removal  of  wrecks  in  Schuylkill  River i,  190;  ii,  1063 

Philippine  Islands: 

Defenses  of  Manila 1  i,  7 

Militarv  reconnaissances  and  explorations,  and  improvement  of  ^lanila 

Harbor  and  Pasig  River 1,605,606,608;  iv,3050,3055 

Phillips,  W.  K.  (steamer),  removal  of  wreck  of i,392;  ii,  1706 

Piankatank  River,  Va.,  removal  of  wreck i,  218;  n,  1108 

Pierce  County,  Wash.,  bridge  across  Puyallup  River  in i, 584 

Pierhead  lines.     See  Harbor  hues. 

Pierre,  S.  Dak.  (.^rt' Missouri  River) i,382;  ii,  1687 

Pierre,  Fort,  S.  Dak.  (.w  Missouri  River) i,382;  ii,  1687 

Pigeon  Bayous,  La.,  improvement  of i, 319;  ii,  1334 

Pike  Oeek,  W is.  [see  Kenosha  Harbor) i,  448;  iii,  2073 

Pine  Ishind  Sound,  Fla.  (^e^  Charlotte  Harbor) i,274;  ii,  1218 

Pine  Lake  and  River  (Charlevoix  Countv),  Mich,   (see  Charlevoix  Har- 
bor)   *. 1,474;  111,2178 

Pine  River  (St.  ('lair  County),  Mich.,  improvement  of i,484;  iii,  2194 

Pine  River,  Minn. : 

Construction  of  reser\^)ir  dam i,  374;  ii,  1672 

Operating  an<l  care  of  res^ervoir  dam i,  375;  ii,  1675 

Pinole  Poir.t,  Cal.  (see  San  Pablo  Bay) i,527 

Pittsburg  and  Mansfield  Railroad  Company,  bridge  of i,  581 

Pittsburg  Harbor,  Pa.: 

Bridge  across  Monongahela  River  at  Ferry  street i,  581 

Bridge  across  Monongahela  River  at  Try  street i,  584 

Harl)or  lines  in  Monongahela  River  from  Homestead  Bridge  to  McKees- 

port 1,579;  iii,  1912 

Improvement  of i,  405;  iii,  1895 

Operating  and  care  of  Davis  Island  dam,  Ohio  River i,  407;  in,  1897 

Plaquemine  Bayou,  La. ,  improvement  of i,  319;  ii,  1334 

Plattsburg  Harbor,  N.  Y.,  improvement  of i,  93, 863 

Plattsmouth,  Nebr. ,  bridge  across  Missouri  River r,  586 
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Plymonth  Harbor,  Mass.,  improvement  of i,  106, 882 

Pocomoke  River,  Md. ,  improvement  of i,  195, 199;  ii,  1076 

Point  Judith  Harbor  and  rond,  R.  I. : 

Construction  of  harbor  of  refuge i»119, 906 

Improvement  of  pond  entrance i,  120, 907 

Removal  of  wreck  in  harbor i,  122, 912 

Point  Pinole,  Cal.  (seeSs^n  Pablo  Bay) i,527 

Point  Wilson,  Cal.  (8e<i  San  Pablo  Bav) i,527 

Pok^ama  Falls,  Mississippi  River,  Minn. : 

Construction  of  reservoir  dam i,  374;  ii,  1672 

Operating  and  care  of  reservoir  dam i,  375;  ii,  1675 

Polk  County,  Minn. : 

Bridge  of,  at  East  Grand  Forks i,  588 

Bridge  of,  at  Fisher i,  587 

Pollock  Kip  light-ship,  Mass. ,  removal  of  wrecks  near i,  122, 912 

Polloksville,  N.  C. ,  bridge  across  Trent  River i,  583 

Pomeroy,  Ohio,  ice  harbor  at  Kerrs  Run  (see  Ohio  River) i,  399;  ii,  1842 

Pomeroy  Center,  Ohio,  ice  pier  (gfe  Ohio  Kiver) i,  399;  ii,  1842 

Ponchatoula  River,  La.  (s^^  Tickfaw) 1,311,312;  ii,  1319 

Porcupine  Island,  Bar  Harbor,  Me.,  construction  of  breakwater i,  64,830 

Portage  Lake,  Houghton  County,  Mich.: 

Bridge  between  Houghton  and  Hancock i,  582 

Waterway  via 1,435,436;  iii,2030 

Portage  Lake,  Manistee  Countv,   Mich.,  improvement  of  harbor  of  ref- 
uge   J 1,472;  111,2174 

Portage  River,  Houghton  Countv,  Mich.,  waterway  via i,  435,  436;  in,  2030 

Portage  River,  Ohio  (see  Port  Clinton  Harbor) i,  496;  in,  2256 

Port  Arthur  Canal,  Tex.,  connection  with  Sabine  Lake i,  328;  ii,  1347 

Port  Chester  Harbor,  N.  Y.,  improvement  of i,  152;  n,  994 

Port  Clinton  Harbor,  Ohio,  improvement  of i,  496;  in,  2256 

PortDay,  N.  Y.  r«ee  Niagara  River) i,513;  iii,2316 

Port  Harford,  Cal.  (see  San  Luis  Obispo  Harbor) ^  i,  524;  in,  2345 

Port  Huron,  Mich.,  improvement  of  Black  River  at i,  483;  in,  2193 

Port  Jefferson  Harbor,  N.  Y.,  improvement  of - i,  156;  ii,  1002 

Portland,  Ark. ,  bridge  across  Bayou  Bartholomew i,  582 

Portland,  Ky.: 

Enlargement  of  Louisville  and  Portland  Canal,  with  plan  for  completing 

project 1,421;  in,  1961, 1964 

Operating  and  care  of  Louisville  and  Portland  Canal i,  424;  in,  1976 

Portland,  Me.: 

Defenses  of 1,7,8,14,622 

Improvement  of  harbor i,  76, 842 

Port  Lavaca,  Tex. ,  harbor  lines  in  Lavaca  Bay i,  579;  n,  1402 

Porto  Rico: 

Defenses  of 1,7,37,791 

Reconnaissances  and  explorations i,  610;  iv,  3062 

Port  Perry,  Pa. ,  bridge  across  Monongahela  River i,  589 

Port  Royal  (Beaufort)  River,  S.  C. : 

Defenses  of  Port  Royal  Sound 1,7,26,723 

Improvement  of i,  250;  ii,  1172 

Improvement  of  waterway  between  Beaufort  and  Charleston,  S.  C.  i,  249;  ii,  1171 
Improvement  of  waterway  between  Beaufort,  S.  C,  and  Savannah  (see 

Savannah  Harbor) i,  251;  ii,  1177 

Removal  of  logs  from  waterway  between   Beaufort  and  Charleston, 

S.  C 1,251;  11,1173 

Port  Royal  Sound,  S.  C,  defenses  of 1,7,26,723 

Portsmouth,  N.  H.,  defenses  of  harbor i,  7, 15, 638 

Portsmouth,  Ohio,  ice  pier  («e«  Ohio  River) i,  399;  ii,  1842 

Port  Tampa,  Fla.  (>ge  Tampa  Bay) i,275;  ii,  1219 

Port  Washington  Harbor,  Wis.,  improvement  of i,  445;  in,  2065 

Port  wing  Harbor,  Wis. ,  improvement  of i,  432,   ni,  2026 

Position  finders,  range  and i,  11, 38 

Posts,  military: 

Fort  Totten,  N.  Y.,  Engineer  Depot  and  engineer  troops i,  42, 802, 807, 817 

Washington  Barracks,  D.  C i,  39,  793 

Potomac  (dredge),  removal  of  wreck  of i,  178;  ii,  1039 

Potomac  Park,  Washington,  D.  C i,596;  iv,2717 
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Potomac  River: 

See  also  Washington,  D.  C. 

Aqueduct  Bridge,  Washington,  I).  C. ,  repair  of i,  591 ;  iv,  2651 

Defenses  of  Washington,  D.  C i,  7,  23,  704 

Highway  bridge  at  Washington,  D.  C,  to  replace  Ix)ng  Bridge..  i,592;  iv, 2(>52 

Improvement  at  Washington,  D.  C i,  203;  ii,  lOsi 

Improvement  below  Wasnington,  I).  C i,  205;  ii,  1085 

Improvement  of  Eastern  Branch  ( Anacostia  River) i,  206;  ii,  1087 

Memorial  Bridge,  Washington,  D.  C i,  591;  iv,  2652 

Railroad  bridge  at  Washington,  D.  C,  to  replace  Lor.g  Bridge i,  582 

Powow  River,  Mass.,  improvement  of i,  85, 854 

Prehminarv  examinations  of  rivers  and  harbors,  recpiired  to  !)e  made  by  act 

of  1902 1,62 

Printing  Office,  Government,  Washington,  I).  C. : 

Construction  of  new  building  for i,  611;  iv,  3065 

Telegraph  line i,596;  iv,2717 

Private  corporations,  improvement  of  navigable  waters  by i,  61 ;  iv,  2567 

Projects.    }ke  Rivers  and  harbors. 

Providence  Harbor  and  River,  R.  1 : 

Bridge  at  India  Point,  Pawtucket  River i,  587 

Improvement  of i,  115, 900 

Improvement  of  Pawtucket  River it  114, 899 

Removal  of  (Treen  Jacket  Shoal i,  1 15, 1 16, 902 

Provincetown  Harbor,  Mass. ,  improvement  of i,  106, 107, 884 

Public  buildings  and  grounds,  District  of  Columbia i,  596;  iv,  2717 

Public  parks.     St^e  Parks. 

Puget  Sound,  Wash. : 

Bridge  at  Fremont,  across  waterway  to  lakes  Union  and  Washington  . .       i,  588 
Bridge  at  Fremont  avenue,  Seattle,  across  waterway  to  lakes  Union  and 

Washington i,  589 

Defenses  of i,  7, 36, 784 

Improvement  of,  and  tributaries i,  565;  in,  2414 

Improvement  of  waterway  to  lakes  Union  and  Washington,  with  esti- 
mate of  cost  of  increased  dimensions i,  568;  in,  2417, 2419 

Purification  of  water  supply  of  Washington,  D.  C i,  596;  iv,  2712 

Put  in  Bav,  Lake  Erie,  removal  of  WTeck  near i,  506;  in,  2293 

Puyallup  lliver.  Wash. : 

Bridge  in  Pierce  County i,584 

Improvement  of  (^ee  Puget  Sound) i,565;  in,2414 

Improvement  of  Tacoma  Harbor i,568;  iii,2417 

Queenstown  Harbor,  Md.,  improvement  of i,  195;  ii,1072 

Quincy,  111.: 

Bridge  across  Mississippi  River i,583 

Improvement  of  Mississippi  River  at i,370;  n,  1618 

Quincy,  Mass.,  bridge  across  Weymouth  Fore  River i,584 

Quinnipiac  River,  New  Haven,  Conn.,  improvement  of 1,128,930 

Quitman  County,  Miss.,  bridge  across  Coldwater  River i,585 

R. 

Raccoon  Creek,  N.  J.,  improvement  of i»184;  n,  1053 

Ra<*ine  IIarl>or,  Wis.,  improvement  of i»^7;  in, 2071 

Rafts,  rules  governing  running  of,  on  certain  streams i,  580 

Railway,  boat,  Columbia  River,  Oreg.  and  Wash i,  546;  in,  2376 

Railwav  bridge  across  Potomac  River  at  Washington,  D.  C,  to  replace  Long 

Bridge 1,582 

Raisin  River,  Mich.  («c<?  Monroe  Harbor) 1,481,482;  in,  2247 

lianald  (steamship),  removal  of  wreck  of i,  190;  n,  1062 

Rancocas  River,  N.  J. : 

Improvement  of i,  179;  n,  1046 

Removal  of  wreck i,  190;  ii,1063 

Randolph  County,  111.,  bridge  across  Kaskaskia  River  in i,  583 

Range  and  position  finders i,  11, 38 

Bappahannock  River,  Va.,  improvement  of i>211;  n,1093 
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Raritan  Bay  and  River,  N.  J. : 

Bridge  between  Perth  Amboy  and  South  Araboy i,  589 

Improvement  of  bay i,  164;  ii,  1013 

Improvement  of  Keyport  Harbor i,  165;  ii,  1015 

Improvement  of  river i,  165, 166;  ii,  1017 

.  Improvement  of  Shoal  Harbor i,  165, 168;  ii,  1021 

Removal  of  wreck  below  New  Brunswick i»  177;  ii,  1038 

Rayville,  La.,  bridge  across  Bceuf  River i,  582 

Reconnaissances  and  explorations,  military i,  605;  iv,  3049 

Red  Hook  Channel,  New  York  Harbor,  N.  Y.: 

Improvement  of i,  148, 974 

Removal  of  wreck i,  151,  982 

Red  Lake,  Minn. : 

Improvement  of  (see  Red  River  of  the  North) i,  378;  ii,  1680 

Survey  of i,380;  ii,  1683 

Red  Lake  River,  Minn. : 

Bridge  at  East  Grand  Forks  i,  588 

Bridge  at  Fisher i,587 

Improvement  of  {see  Red  River  of  the  North ) i,  378;  ii,  1680 

Survey  of i,380;  ii,  1683 

Red  River,  La.,  Ark.,  Tex.,  and  Ind.  T. : 

Bridge  at  TurnbuUs  Island,  La i,  581 

Gauging  (see  Mississippi  River  Commission ) i,  578;  S.,  3, 52 

Improvement  of i,  343;  ii,  1405 

Rectification  of  mouth  by  Mississippi  River  Commission i,  578;  S.,  3, 31 

Red  River  of  the  North,  Minn,  and  N.  Dak.: 

Improvement  of i,  378;  ii,  1680 

Survev  of  Otter  Tail  I^ike  and  River  for  reservoir  dam  to  improve  navi- 
gation on I,  380 ;  1 1 ,  1 683 

Survey  of  Red  I^ke  and  Red  Lake  River  for  reservoir  dam  to  improve 
navigation  on i,  380;  ii,  1683 

Redwood  Creek,  Cal.,  imi)rovement  of i,  526 

Regulations  and  rules: 

For  navigation  of  canals,  etc i,  580 

For  openmg  of  drawbridges i,  581 

For  running  of  loose  logs,  steamboats,  and  rafts  on  certain  streams i,  580 

Rehoboth  Bay,  Del. ,  waterway  via i,  188;  -ii,  1060 

Reservations,  public.     See  Parks. 

Reservoirs: 

Big  Stone  Lake,  Minn.,  surs^ey  of i,  381;  ii,  1684 

Mississippi  River,  headwaters,  construction  of i,  374;  ii,  1672 

Mississippi  River,  headwaters,  operating  and  care i,  375;  ii,  1675 

Mississippi  River,  headwaters,  survey  of  flowage  lines i,  374, 375;  ii,  1672 

Otter  Tail  Lake  and  River,  Minn. ,  survey  of i,  380;  ii,  1683 

Red  Lake  and  Red  Lake  River,  Minn.,  survey  of i,  380;  ii,  1683 

Traverse  Lake,  Minn. ,  survey  of i,  381 ;  ii,  1684 

Washington  Aqueduct,  D.  C i,  593,  594, 596;  iv,  2691,  2706,  2712 

Rhode  Island,  defenses  of  southeast  coast i>  7, 18, 658 

Richmond  Harbor,  Va.  (see  James  River) i,  216;  ii,  1100 

Ridgefield,  N.  J.,  bridge  across  Overpeck  Creek i,  584 

Ringleader  (barge),  removal  of  wreck  of i,  151, 982 

Ripley,  Ohio,  ice  pier  (see  Ohio  River) i,  399;  ii,  1842 

Rivell,  Jacob  (schooner),  removal  of  wreck  of i,  151, 982 

Rivers  and  harbors: 

See  also  Fortifications  and  Technical  details. 

Appropriations  for  operations  during  the  past  year i,  61 

Appropriations  for  1903-4,  estimates  of i,  61 

Bridges i,  581 ,  583, 589, 590 

Examinations  and  surveys  required  to  be  made  by  act  of  1902 i,62 

Expenditures  during  the  past  year i,  61 

Harbor  lines,  establishment  of i,  579 

Improvement    by    mmiicipalities,    private    corporations,    or   individ- 
uals   1,61;  IV,  2567 

Improvement  by  the  United  States  of  inner  harbors  or  portions  of  riv- 
ers or  inlets  within  shore  lines  or  corporate  city  limits,  or  channels 

adjacent  to  wharves '. i,  61, 62;  iv,  2567 

Rules  governing  navigation  of  canals,  etc i,  580 

Rules  governing  the  oi>ening  of  drawbridges i,  581 
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Rivers  and  harbors — Continued. 

Rules  governing  running  of  loose  logs,  steauiboate,  and  rafts  on  certain 

streams i,  580 

Status  of  works i,  61 

Roads: 

Fort  Wa^ihakie,  Wyo.,  to  Buffalo  Fork,  Snake  River i,  612;  iv,  3075 

In  military  divisions  and  departments i,  605;  iv,  3049 

Yellowstone  National  Park i,  604;  iv,  3033 

Roanoke  River,  N.  C,  imj>rovement  of i,  225;  ii,  1125 

Rochambeau  statue,  Washington,  D.  C i,  596;  iv,  2717 

Rockhall  Harbor,  Md.,  improvement  of i,  195;  ii,  1071 

Rockhaven,  N.  Dak. ,  ice  harbor  (see  Missouri  River) i,  385;  ii,  1687 

Rockland  Harbor,  Me.,  hnprovement  of i,  71, 837 

Rockiiort,  Mass.: 

(Jonstruction  of  harbor  of  refuge  in  Sandy  Bay i,  86, 854 

Improvement  of  harbor i,  87, 85^ 

Rock  River,  111.: 

Construction  of  canal  around i,  455;  iii,  2118 

Oi>erating  and  care  of  canal  around i,  372;  ii,  1656 

Rogers,  Peter  A.  (canal  boat),  removal  of  wreck  of i,  190;  ii,  1063 

Romerly  Marsh,  Ga. ,  improvement  of  waterway  via i,  262;  ii,  1196 

Rondout  Creek  and  Harbor,  N.  Y. : 

Bridge  near  Kingston  Station i,  586 

Improvement  of  harbor i,  141, 955 

Root  River,  Wis.  {^Kce  Racine  Harbor) i,  447;  in,  2071 

Rostra ver  Township,  Pa. ,  bridge  across  Monongahela  River i,  582 

Rouge  River,  Mich. : 

Bridge  at  Delray i,  589 

Improvement  of i,  481;  in,  2192 

Rough  River,  Ky. : 

lini)rc»vement  of i,  428;  in,  1998 

Operating  and  care  of  lock  and  dam i,  428;  in,  1999 

Rules  and  regulations: 

For  navigation  of  canals,  etc i,  580 

For  opening  of  drawbridges i,  581 

For  running  of  loose  logs,  steamboats,  and  rafts  on  certain  streams i,580 

Runyans  Creek,  N.  C,  bridge  across i.  584 

ts. 

Sabine  Lake,  Pass,  and  River,  Tex. : 

Connection  with  Port  Arthur  Canal i,  328;  ii,  1347 

Defenses  of 1,7,30,747 

Improvement  of  mouth  of  river  and  of  channel  through  lake i,  328;  ii,  1347 

Improvement  of  river i,  329;  n,  1348 

Improvement  of  Sabine  Pass  lIarl)or i,  330;  n,  1349 

Sack  rafts,  rules  governing  nmning  of,  on  certain  streams i,  580 

Saco  River,  Me.,  improvement  of i,  77, 845 

Sacramento  River,  Cal.: 

Bridge  at  Knights  Landing i,  586 

Imj)rovement  of i,  530;  in,  2355 

Improvement  of,  by  California  Debris  Conmiission i, 577;  in,  2443 

Sag  IIarl)or,  N.  Y.,  improvement  at i,  156, 159 

Saginaw  Harbor  and  River,  Mich.: 

Bridge  at  Genessee  avenue,  Saginaw i,  589 

Improvement  of  river i,  478;  in,  2186 

St.  Augustine  Harbor,  Fla. : 

Defenses  of i,  26,  728 

Improvement  of i,  269;  n,  1208 

St.  Clair  Canal  and  River,  Mich.: 

Improvement  of i,  491 ;  in,  2233 

Improvement  of  channels  in  waters  connecting  the  Great  Laki^.  i,  485;  in,  2197 

Operating  and  care  of  canal i,  492;  in,  2234 

Removal  of  wreck i,  494;  in,  2244, 2245 

Survej's,  etc.  (see  Northern  and  Northwestern  Lakes) i,  598;  iv,  2763 

St  Clair  Terminal  Railroad  Company,  bridge  of i,  582 

St  Croix  Lake  and  River,  Wis.  and  Minn.,  improvement  of i,  376;  n,  167S 
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St.  Francis  River,  Ark.  and  Mo.: 

Graoging  (see  Mississippi  River  Commission)  i,  578;  S. ,  8, 52 

Improvement  of,  in  Arkansas i,  363;  ii,  1588, 1590 

Improvement  of,  in  Missouri i,  365;  ii,  1591 

St,  George  Sound,  Fla.  (see  Carrabelle  bar  and  harbor) i,  282;  ii,  1253 

St.  Johns  River,  Fla. : 

Defenses  of i,  7,  26,  728 

Improvement  between  Jacksonville  and  the  ocean i,  265;  ii,  1201 

Improvement  between  Jacksonville  and  Palatka,  including  Orange  Mills 

Flats 1,266;  ii,  1205 

Improvement  of   Volusia  Bar,  and   between  Volusia  Bar  and  Lake 

Monroe r,267;  ii,  1206 

St.  Joseph  Harbor  and  River,  Mich. : 

Improvement  of  harbor i,  460;  in,  2141 

Improvement  of  river i,  460, 461 ;  in,  2143 

St.  Lawrence  River,  N.  Y. : 

Alexandria  Bay,  harbor  lines i,  579;  in,  2338 

Cape  Vincent  Harbor,  improvement  of i,  518;  in,  2332 

Defenses  of i,  7, 33,  759 

Long  Sault  Island,  improvement  at  head  of i,  520;  in,  2337 

Ogdensburg  Harbor,  improvement. of i,  519;  in,  2335 

Ogdensburg  to  foot  of  Lake  Ontario,  removal  of  shoals i,  519;  in,  2334 

St.  Louis  Bay  and  River,  Minn,  and  Wis.  (see  Duluth  Harbor) i,  430;  in,  2005 

St.  Louis  Harbor,  Mo. ,  improvement  of i,  368;  n,  1604 

St.  Louis,  Kansas  City  and  Colorado  Railroad  Company: 

Bridge  of,  across  Gasconade  River '. i,  583 

Bridge  of,  acroifs  Osage  River i,  585 

St.  Louis  Valley  Railway,  bridge  of i,  583 

St.  Marys  River  and  St.  Marys  Falls  Canal,  Mich.: 

Commercial  statistics i,  488;  in,  2217 

Improvement  of  channels  in  waters  connecting  the  Great  Lakes,  i,  485;  in,  2197 

Improvement  of  Hay  Lake  and  Neebish  channels i,  489;  in,  2228 

Improvement  of  river  at  the  falls j,  487;  in,  2201 

Operating  and  care  of  canal i,  488;  in,  2215 

Removal  of  wreck i,  494;  in,  2244 

Surveys,  etc.  (see  Northern  and  Northwestern  Lakes) i,  598;  iv,  2763 

Survey  of,  final  report  on i,  494 

St.  Peter  (steamer),  removal  of  wreck  of i,  237 

St.  Peters  River,  Minn.     See  Minnesota  River. 

Sakonnet  River,  R.  I.,  increasing  width  and  depth  of  draw  opening  in  Stone 

Bridge 1,113,898 

Saline  River,  Ark.,  survey  of  (see  Ouachita  and  Black  rivers) i,  354;  n,  14:35 

Salisburv,  Mass. ,  bridge  across  Merrimac  River i,  586 

Salmon  Bay,  Wash.,  improvement  of  waterway  via i,  568;  in,  2417, 2419 

Sampit  River  ((leorgetown  Harbor),  S.  C.  (seeWinysh  Bay) i, 241;  n,  1154 

San  Antonio  estuary,  Cal.  (s^e  Oakland  Harbor)  ...* i, 527;  in, 2349 

Sand  beach,  Mich.: 

Improvement  of  harbor  of  refujje i,  480;  in,  2189 

Water  levels i,602;  iv,  2763, 3032 

San  Diego  Harbor,  Cal. ; 

Def en  ses  of i ,  7 ,  34 ,  760 

Improvement  of i,521;  in,  2341 

Sandusky  Harbor,  Ohio,  improvement  of i,  496;  in,  2257 

Sandwich  Islands.     See  Hawaiian  Islands. 

Sandy  Bay,  Cape  Ann,  Mass. : 

Construction  of  harbor  of  refuge i,  85, 854 

Improvement  of  Rockport  Harboi i,  H7, 856 

Sandy  Lake,  Minn. : 

Construction  of  reservoir  dam i,  374;  n,  1672 

Operating  and  care  of  reservoir.daiii i,  375;  n,  1675 

Sandy  Point  liglit-house,  Chesapeake  Bay,  removal  of  wreck  off i,  203;  n,  1080 

San  Francisco  Bay  and  Harbor,  Cal. : 

Defenses  of i,  7,  34,  762 

Iniprovement  of  channel  between  Strait  of  Karquines  and  the  Golden 

Gat© 1, 527 

Improvement  of  harbor i,  526;  ni,  2348 

Improvement  of  Oakland  Harbor i,  527;  in,  2349 
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Sanitary  District  of  Chicago,  111.: 

Bridge  of,  across  South  Branch,  Chicle  River,  at  Loomis  Street i,  589 

Connection  of  Chicago  River  with  drainage  canal i,  580 

San  Jacinto  River,  Tex.  (see  Galveston  ship  channel) i,  334;  ii,  1374 

San  Joaquin  River,  Cal. : 

Improvement  of i,  528;  iii,  2352 

Improvement  of,  by  California  Debris  Commission i,  577;  iii,  2443 

Improvement  of  Stockton  and  Mormon  channels i,  529 

San  Juan,  P.  R.,  defenses  of i,  7, 37, 791 

San  Leandro  Bay,  Cal.  (see  Oakland  Harl)or) i,  527;  in,  2349 

San  Luis  Obispo  Harbor,  Cal. ,  improvement  of i,  524;  iii,  2345 

San  Pablo  Bay,  Cal.,  improvement  of i,  527 

San  Pedro  Bay  and  Harbor,  Cal. : 

Construction  of  deep-water  harbor i,  522;  in,  2342 

Improvement  of  Wilmington  inner  harbor i,  523;  in,  2344 

Removal  of  wreck  in  inner  harbor i,  525;  in,  2346 

Santee  River,  S.  C,  improvement  of i,  242;  ii,  1160 

Sarasota  Bay,  Fla.,  improvement  of i,  275;  ii,  1218 

Saugatuck  Iii ver.  Conn. ,  improvement  of i,  136, 939 

Saugatuck  Harbor,  Mich . ,  improvement  of i ,  462 ;  in,  2149 

Saugerties  Harbor,  N.  Y.,  improvement  of i,  141, 954 

Saugus  River,  ^lass.  (t<ee  Lynn  Harbor) i,  95, 867 

Sauk  River,  Wis.  (see  Port  Washington  Harbor) i,  445;  in,  2065 

Sault  Ste.  Marie,  Mich.: 

See  aho  St.  ilarys  River. 

Commerce  passing  canals  at i,  488;  in,  2217 

Water  levels i,()02;  iv,  2763, 3032 

Sausal  Creek,  Cal.  (nee  Oakland  Harbor) i,  527;  in,  2349 

Savannah  Harbor  and  River,  Ga. : 

Bridge  below  Augusta i,  591 

Defenses  of 1,7,26,727 

Improvement  of  harbor i,  251 ;  ii,  1177 

Improvement  of  river  above  Augusta i,  255;  n,  1184 

Improvement  of  river  between  Augusta  and  Savannah i,  253;  n,  1182 

Imi)rovement  of  waterway  to  Beaufort,  S.C.  (8f«  Savannah  Harbor),  i,  251;  ii,  1177 

Improvement  of  waterway  to  Fernandina,  Fla i,  262;  ii,  1196 

Removal  of  wreck  at  Twiggs  Bar i,  264;  ii,  1200 

Savville,  N,  Y. ,  improvement  of  Browns  Creek i,  159;  ii,  1008 

School  of  Aj)plication,  Engineer i»39, 796 

Schuvlkill  River,  Pa.: 

Bridge  at  Passvunk  avenue,  Philadelphia i,  586 

Removal  of  wrecks i,  190;  ii,  1063 

Scituate  Harbor,  Maas. ,  improvement  of i,  104, 880 

Scuppornong  River,  N.  C,  improvement  of i,  226 

Seacoawt  defenses.     See  Fortifications. 

Searchlights 1,14,38 

Seattle,  Wash. : 

Bridge  across  Canal  Waterway i,  584 

Bridge  across  Duwamish  River  near i,  584, 585 

Bridge  across  East  Waterway .' i,  590 

Bridge  at  Fremont  across    route  of   Puget    Sound-Lake    Washington 

waterway i,  5S8 

Bridge  of  Seattle  Electric  Company  across  I^ke  Union i,  584, 585 

Bridge  of  city  of,  across  Lake  tJnioii  at  Hester  avenue i,  589 

Waterway  from  Puget  Sound  to  I^ake  Washington,  improvement  of,  with 

estimate  of  cost  of  increasetl  dimensions i,  568;  in,  2417, 2419 

Seattle  and  Mr)ntana  Railroad  Companv,  bridge  of i,  585 

Seattle  and  San  Francisco  Railroad  and  Navigation  Com|>any,  bridge  of i,  590 

Seattle  Electric  (/ompany: 

Bridges  of,  across  Duwamish  River,  near  Seattle,  and  across  I^ke  Union, 

at  Seattle,  Wash i,584 

Bridge  of,  across  route  of  Puget  Sound-Lake  Washington  Canal  at  St»attle, 

Wash 1,589 

Seattle-Tacoma  Railway  Company,  bridge  of i,  584 

Seattle-Tacoma  Interurban  Railway,  bridges  of i,  584 

Sea  walls i,  1 2, 88 

Sebewaing  River,  Mich.,  improvement  of i,  479;  iii,  21 S7 

Secretary  Cn^ek  ( Warwick  River) ,  Md.,  imj>rovenu'nt  of 1. 195, 198;  ii,  1075 
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Seekonk  (Pawtucket)  River,  R.  I.: 

Bridge  at  India  Point,  Providence i,  587 

Improvement  of i,  114, 899 

.Service  of  officers  of  Corps  of  Engineers  abroad  and  in  the  field,  with  troops.         i,  45 

Sewaren,  N.  J.,  removal  of  wreck  in  Arthur  Kill i,  177;  ii,  1038 

Shag  Rocks,  San  Francisco  Harbor,  Cal.,  removal  of i,  526;  in,  2348 

Shaws  Cove,  New  London,  Conn.    See  New  London  Harbor  and  Thames 
River. 

Sheboygan  Harbor,  Wis. ,  improvement  of i,  445;  iii,  2063 

Sherman  statue,  Washington,  D.  C i,  596;  iv,  2717 

Shiawassee  River,  Mich.,  improvement  of i,  478, 479 

Shiishole  Bav,  Wash.,  improvement  of  waterway  via i,  568;  in,  2417, 2419 

Ship  channel  connecting  waters  of  the  Great  Lakes,  improvement  of.  i,  485;  in,  2197 
Ship  Island  Harbor  and  Pass,  Miss. : 

Improvement  of  channel  to  Gulfport i,  306;  ii,  1312 

Improvement  of  pass i,  307 

Shoal  Harbor,  N.  J.,  improvement  of i,  165, 168;  ii,  1021 

Shoalwater  Bay  ( Willapa  Harbor) ,  Wash.,  improvement  of i,  562;  in,  2409 

Shooters  Island,  New  York  Harbor,  N.  Y.,  harbor  lines i,  579, 986 

Shore  lines,  improvement  by  the  United  States  of  harbors,  etc.,   with- 
in   1,61,62;  IV,  2567 

Shreveport,  La.: 

Improvement  of  Red  River  at i,  343;  n,  1405 

Waterway  to  Jefferson,  Tex.  {see  Cypress  Bayou ) i,  346;  n,  1409 

Shrewsbury  River,  N.  J.,  improvement  of i,  169;  n,  1022 

Sinepuxent  Bay,  Md.,  waterway  via i,  188;  n,  1060 

Sioux  City,  Iowa: 

Ice  harlx)r  in  Big  Sioux  River i,  385;  ii,  1687 

Improvement  of  Missouri  River  at  and  above i,  381, 384;  ii,  1687 

Improvement  of  Missouri  River  below i,  579;  S.,  175, 194 

Snaking  L^pper  Missouri  River i,  385;  ii,  1690 

Sioux  River,  8.  Dak. ,  ice  harbor  at  Sioux  City,  Iowa i,  385;  n,  1687 

Sites  for  fortifications i,  13, 38 

Siuslaw  River,  Greg. ,  improvement  of  mouth i,  540;  in,  2370 

Six-mile  Island,  Allegheny  River,  Pa.,  construction  of  lock  and  dam,  with 

revised  estimate  of  cost i,  408;  in,  1900, 1901 

Skagit  River,  Wash,  {see  Puget  Sound) i,  565;  in,  2414 

Slack-water  systems.     See  Canals  and  Waterways. 
Smyrna  River,  Del.: 

'  Improvement  of i,  188;  ii,  1059 

Removal  of  wreck i,  190;  n,  1062 

Snag  boats  recently  authorized  by  Congress: 
See  also  Dredge  boats. 

Florida,  for  works  in i,273;  n,  1216 

Texas  coast i,337;  n,  1379 

Trinity  River,  Tex i,336;  n,  1378 

Snake  River,  Idaho,  Greg.,  and  Wash.: 

Improvement  of i,  544;  in,  2375 

Road  from  Buffalo  Fork  to  Fort  Washakie,  Wyo i,  612;  iv,  3075 

Snohomish  River,  Wash. : 

Bridge  at  Everett i,  585 

Improvement  of  {see  Puget  Sound) i,  565;  in,  2414 

Improvement  of  Everett  Harbor i,  570;  in,  2426 

Snoqualmie  River,  Wash. : 

Bridge  near  junction  with  Tolt  River i,  588 

Improvement  of  {see  Puget  Sound) i,  565;  in,  2414 

Soda  Lakes,  La.  {see  Cypress  Bayou) i,  346;  n,  1409 

Solvay  Process  Company,  bridge  of i,  589 

Somerville,  Mass.: 

Bridge  across  Mvstic  River  to  Medford i,  589 

Harbor  lines  in  Mystic  River i,  579,  887 

Sorrel  Bayou,  La.  (see  Bavou  Plaquemine) i,  319;  n,  1334 

South  Amboy ,  N.  J. ,  bridge  across  Raritan  River i,  589 

South  Atlantic  States,  removal  of  water  hyacinths  from  Florida  waters,  i,  272;  ii,  1215 
South  Branch,  Chicago  River,  111.    See  Chicago  Harbor  and  River. 

South  Carolina,  defenses  of  coast 1,7,25,723 

South  Chicago  Harbor,  111.  («^e  Calumet  Harbor) i,453;  in,  2101 

South  Dartmouth,  Mass. ,  bridge  across  Apponagansett  River i.  585 
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South  Edisto  River,  S.  C,  waterway  via i,249;  ii,  1171 

Southern  Branch,  Elizabeth  River,  Va. : 

Improvement  of  Norfolk  Harbor  and  its  approaches i,  219;  ii,  1111 

Improvement   of    waterway    to    Albemarle     Sound,    via    Currituck 

Sound 1,224;  ii,  1122 

Improvement  of  waterway  to  sounds  of  North  Carolina,  via  Pasquotank 

River i,223;  ii,  1120 

Removal  of  wrecks  in i,  226;  ii,  1126 

Southern  Illinois  and  Missouri  Bridge  Company,  bridge  of i,  582 

Southern  Missouri  and  Arkansas  Railroad  Company,  bridge  of i,  582 

Southern  Pacific  Company: 

Bridge  of,  across  Bayou  Vermilion,  La i,  584 

Bridge  of,  across  Napa  River,  Cal i,  586 

Bridge  of,  across  Satjramento  River,  Cal i,586 

South  Haven  Harbor,  Mich. ,  improvement  of i,  462;  in,  2146 

South  Kingston,  R.  I.: 

Constniction  of  Point  Judith  harbor  of  refuge i,  119, 906 

Improvement  of  entrance  to  Point  Judith  Pond i,  120, 907 

Removal  of  wreck  in  Point  Judith  Harbor i,  122, 912 

South  Mills,  N.  C,  removal  of  wreck  in  Turners  Cut i,  226;  ii,  1126 

South  Milwaukee  Harbor,  Wis.,  improvement  of i,  447;  in,  2070 

South  Norwalk  Harbor,  Conn,  (xee  Norwalk ) i,  137, 940 

South  Pass,  Mississippi  River,  I^.,  maintenance  of  channel i,  316;  ii,  1324 

Southport  Harbor,  Conn. ,  improvement  of i,  137, 138, 943 

South  River,  N.  J.,  improvement  of i,  165, 167;  ii,  1019 

Southwest  Baltimore,  Md. ,  improvement  of  harbor  of i,  194;  ii,  1071 

Southwest  Pass,  Mississippi  River,  I^.,  iniprovement  of i,315;  ii,  1173, 1323 

Sparrows  Point,  Md.,  bridge  across  Bear  Cfreek i,  588 

Springdale,  Pa.,  constnic^tion  of  lock  and  dam  in  Alleghenv  River,  with 

revisc^d  estimate  of  cost *. .  i,  408;  in,  1900, 1901 

Spring  Garden,  Baltimore,  Md.,  improvement  of  harbor  at i,  194;  ii,  1071 

Spuyteii  Duyvil  Creek,  N.  Y.  {see  Harlem  River) i,  144, 95t» 

Squan  (Manasquan)  River,  N.  J.,  improvement  of i»171;  ii,  1024 

Stage  Harlx)r,  Ma*»s.  (see  Chatham  Harbor) i,  107, 885 

Stamford  Harbor,  Conn.,  improvement  of i,  137, 138, 943 

Staten  Island-New  Jersey  Channel,  N.  Y.  an<i  N.  J i,162;  ii,  1012 

Staten  Island  Sound  (Arthur  Kill),  N.  Y.  and  N.  J.: 

Improvement  of i,  162;  n,  1012 

Removal  of  wreck i,  177;  n,  1038 

Statistics  of  commerce,  Sault  Ste.  Marie  canals,  Mich i,  488;  in,  2217 

Statues,  memorials,  etc.: 

In  ])ublic  grounds,  Washington,  D.  C i,  596;  iv,  2717 

Memorial  Bridge,  Washington,  D.  C i,591;  iv,  2652 

Tablet  to  Abraham  Lincoln,  ( rottysburg  Park,  Pa i,  596;  iv,  2717 

Steamboats: 

See  (tho  Dredge  and  Snag  l)oats,  and  WrtH'ks. 

Rules  governing  running  (»f,  on  certain  streams i,  580 

St^inway,  N.  Y.,  harbor  lines  in  Bowery  Bav,  East  River 1,579,964 

Stilaguamish  River,  Wa*?h.  («rf  Puget  Souml) i, 565;  in,  2414 

Stillwater  Harbor,  Minn,  (.svr  St.  Cn)ix  River) i,376;  ii,  1678 

Stockbridge  I^anding,  Lake  Winnebago,  Wis.  {i*ee  Fox  River) i»449;  in,  2077 

Stockton  channel,  San  Joaquin  River,  Cal. ,  improvement  of i,  529 

Stone  Bridge,  Sakonnet  River,  R.  I.,  alteration  of i,  1 13, 898 

St/me  I  lorse  Shoal,  Mass. ,  removal  of  wreck  on i»  122, 912 

Sturgeon  Bay  and  Lake  ^lichigan  Canal,  Wis.: 

Improvement  of,  including  harbor  of  refuge i»441;  ni,2049 

( )perating  and  care i,  442;  in,  2054 

Subig  Bay,  Philippine  Islands,  <lefenses  of i,  7 

Submurine  mines i,  6,  7, 13, 38 

Sullivan  Fails  Harbor,  Me.,  improvement  of i,  65,  830 

Sullivan  IslaiKl  shore,  Charleston,  S.  C.,  iini»roveinent  at i,247:  n,  1166 

Sullivan  River,  Me.,  improvement  of  Sullivan  Falls  I Iarb<>r i,  65, 8J^0 

Sulphur  River,  Ark.  and  Tex.  (.v<v  Red  River ) i,  343;  n,  1405 

Sunflower  ( barge ) ,  r\>moval  of  wreck  of i,  190;  n,  1063 

Sunken  craft.     See  Wrecks. 

Superior  Bay  and  Harbor,  Wis. ,  improvement  of i,  430;  in,  2005 
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Superior  Lake: 

See  dUo  Northern  and  Northwestern  Lakes. 

Commercial  statistics,  Sault  Ste.  Marie  canals,  Mich i,  488;  iii,  2217 

Final  report  on  survey  of  waterway  to  Lake  Huron i,  494 

Improvement  and  operating  and  care  of    waterway    to    Keweenaw 

Bay 1,435,436;  iii,2030 

Removal  of  wreck  near  Duluth  Canal,  Minn i,  438;  in,  2042 

Water  levels i,602;  iv,  2763, 3032 

Supervision  of  New  York  Harbor,  N.  Y i,  576;  in,  2435 

Surface  levels.    See  Gauging. 
Surveys: 

In  militarv  divisions  and  departments i,  605;  iv,  3049 

Northern  and  Northwestern  Lakes i,  598;  iv,  2763, 3032 

Of  rivers  and  harbors,  required  to  be  made  by  act  of  1902 i,  62 

Susquehanna  River,  improvement  above  and  below  Havre de  Grace,  Md.  i,  191 ;  ii,  1066 

Suwanee  and  San  Pedro  Railroad  Company,  bridge  of i,  584 

Suwanee  River,  Fla.  : 

Bridge  across i,  584 

Improvement  of i,  278, 280;  ii,  1223 

Swain,  Martin  (tug),  removal  of  wreck  of,  in  St.  Marys  River,  Mich,  i,  494;  in,  2244 

Swifts  River,  Mass.,  bridge  at  Onset i,  583 

Swinomish  Slough,  Wash.,  improvement  of i,  572;  in,  2428 

Synepuxent  Bay,  Md.,  waterway  via i,  188;  n,  1060 

Syracuse,  Ohio,  ice  pier  {see  Ohio  River) i,  399;  n,  1842 


T. 

Tacoma  Harbor,  Wash.  : 

Harbor  lines  in  Commencement  Bay i,  579;  in,  2432 

Improvement  of i,568;  in,  2417 

Tacony,  Philadelphia,  Pa.,  removal  of  wreck  in  Delaware  River i,  178;  n,  1040 

Tallahatchie  River,  Mi^s.,  improvement  of i,  351,  352;  n,  1432 

Tampa  Bav  and  Harbor,  Fla.  : 

Defenses  of i,  7, 28,  733 

Improvement  of  bay i,  275;  n,  1219 

Improvement  of  Hillsboro  Bay  and  River i,  277;  ii,  1222 

Removal  of  wreck  in  Hillsboro  Bav i,  281 ;  ii,  1225 

Tanks,  cable '. i,  13 

Tar  River,  N.  C,  improvemert  of i,  228;  ii,  1131 

Taunton  River,  Mass.  : 

Improvement  of i,  1 1 


3,  897 

Improvement  of  Fall  River  Harl)or i,  1 16,  903 

"  1318 

1429 


Tchefuncte  River,  La.,  improvement  of i,  31 1, 312;  n 

Tchula  I^ke,  Miss,  improvement  of i,  351, 353;  ii 

Teche  Bayou,  Lii.  : 

Improvement  of i,  323;  n 

Removal  of  water  hyacinths i,  327;  1 1 

Technical  details  of  engineering  methods in 

Chanoine  dam,  as  adapted  to  improvement  of  Congaree  River,  8.  C in 

Construction  methods,  damp-proofing,  and  cement  tests,  defenses  of  San 

Diego,  Cal in 

Construction  methods,  damp-proofing,  use  of  concrete,  etc.,  defenses  of 

mouth  of  Columbia  River in 

Construction  plant,  damp-proofing,  and  use  of  concrete,  defenses  of  San 

Francisco in 

Construction  plant,  drainage  of  battery,  and  cement  tesfei,  defenses  of 

Portsmouth  and  of  Boston in 

Oib  ballast,  Duluth,  Minn.,  district,  experiments  with in 

Cumberland  Sound,  off-shore  or  littoral  currents,  sand  movement,  jetty 

work,  and  platting  of  hydrographic  surveys in 

Damp-proofing,  defenses  of  Baltimore in 

Danii)-f)roofing,  defenses  of  southeast  coast  of  Massachusetts  and  Rhode 

1  sland Ill 

Damp- proofing,  defenses  of  coast  of  North  Carolina in 

Danii>-proofing  and  repairs  to  gun  anchorages,  defenses  of  Pensacola...  in 
Drecltring  plant,  Ambrose  Channel,  New  York  Harbor,  description  of.,  in 

I'njjfineering  methods,  harbors  on  east  shore  of  T^ake  Michigan in 

(ira.^s  protection  at  Fort  Caswell,  N.  (^ in 


1341 

i:^7 

2451 
2500 

2470 

2475 

2472 

2452 
2546 

2501 
2460 

2458 
2465 
2466 
LM95 
2135 
2465 
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Te('hnical  details  of  engineering  methods — Continued. 

Oil  as  a  road  builder iii,2561 

Waterproofing,  defenses  of  coast  of  Maine iii,  2451 

Wateroroofing,  defenses  of  Mobile  and  Mississippi  Sound iii,  2467 

Telegraph  line,  Government,  Washington,  D.  C i,  596;  iv,  2717 

Tennessee  River : 

Chattanooga,  Tenn.,  improvement*above i,  393;  ir,  1709, 1 711 

Chattanooga,  Tenn.,  to  Kiverton,  Ala.,  improvement  from  .  i,  393;  11,1709,1712 

Gauging  (see  Mississippi  River  Commission) i,  578;  S.,  3, 52 

Muscle  Shoals  Canal,  Ala. ,  operating  and  care i,  395;  ii,  1726 

Riverton,  Ala.,  improvement  below i,  395;  ii,  1709, 1715 

Survey  from  Scott  Point,  Tenn.,  to  Lock  A,  at  head  of  Muscle  Shoals 

Canal i,398;  ii,  1743 

Tensas  River,  La. : 

Improvement  of i,  347, 349;  ii,  1418 

Survey  of  (see  Ouachita  and  Black  rivers) i,  354;  ii,  1435 

Terraceia  Cut-off,  Fla.  (see  Manatee  River)  i,  278, 279;  ii,  1223 

Texas: 

Dredge  and  snag  boat  for  certain  works  in  State  of i,  337;  ii,  1379 

Reconnaissances  and  explorations  in  department  of i,  605, 610;  iv,  3061 

Removal  of  water  hyacinths  from  waters  in  State  of i,  272, 327 

Texas  and  Pacific  Railway  Company,  bridge  of i,  581 

Texas  City,  Tex.,  improvement  of  channel  to  Galveston i,  334;  ii,  1372 

Thames  River,  Conn. : 

Improvement  of i,  125, 924 

Improvement  of  New  London  Harbor i,  124, 923 

Thebes,  111.,  bridge  across  Mississippi  River i,  582 

The  Board  of  Engineers i,  6, 7, 615 

Three-mile  Rapids,  Columbia  River,  Oreg.  and  Wash. ,  improvement  at.  i,  546;  iii,  2376 

Thunder  Bay  River,  Mich.,  improvement  of  Alpena  Harbor i,  477;  iii,  2185 

Tickfaw  River,  I^.,  improvement  of,  including  tributaries 1,311,312;  ii,  1319 

Tillamook  Bay  and  Bar,  Oreg.,  improvement  of i,  543;  iii,  2373 

Timber,  rulesgoveniing  running  of  loose,  on  certain  streams i, 580 

Tiverton,  R.  I.,  alteration  of  Stone  Bridge  across  Sakonnet  River i,  113, 898 

Tohopekaliga  I^ke,  Fla.  (see  Kissimmee  River) 1,274,282;  ii,  1217, 1225, 1239 

Toleclo  Harbor,  Ohio: 

Bridge  across  Maumee  River i,  588 

Improvement  of i,  494;  iii,  2249 

Tolomato  River,  Fla.  (see  St.  Augustine  Harbor) i,  269;  ii,  1208 

Tombigbee  River,  Ala.  and  Miss. : 

Columbus  to  Fulton,  Miss. ,  improvement  from i,  299;  ii,  1289, 1298 

Demopolis,  Ala.,  improvement  l^elow i,  iJ97;  ii,  1289, 1296 

Demopolis,  Ala.,  to  Columbus,  Miss.,  improvement  from  ...  i,298;  ii,  1289,1297 

Fulton  to  Walkers  Bridge,  Miss.,  improvement  from* i,  300;  ii,  1289, 1299 

Tonawanda  HarlK)r,  N.  Y.,  nnprovement  of i,  512;  iii,  2814 

T<jngue  Point,  Columbia  River,  Oreg.,  improvement  below i,  556;  iii, 2398 

Tonnage,  Sault  Ste.  Marie  canals,  Mich i,  488;  iii,  2217 

Torpedoes 1,6,7,13,38 

Totten,  Fort,  N.  Y. ,  Engineer  Depot  and  engineer  troops i,  42, 802, 807, 817 

Town  Creek,  Brunswick  County,  N.  C,  improvement  of i,  236;  ii,  1147 

Town  Ki ver,  Mass.,  improvement  of i,  102, 878 

Trail  Creek,  Ind. : 

Bridge  of  Laporte  County  at  Michigan  City i,  584 

Bridge  of  Michigan  Centnil  Railroad  Company  at  Michigim  City i,  587 

Improvement  of  Mi(?higan  City  inner  harbor J.  i,  457;  in,  2137 

Improvement  of  Michigan  City  outer  harbor i,  458;  iii,  2137 

Traverse  Lake,  Minn.,  survey  of . .' i,  381;  n,  1684 

Trent  River,  N.  C: 

Bridge  near  Polloksville i,  583 

Improvement  of 1,229,230;  ii,1134 

Trinity  River,  Tex.: 

Bridge  in  Libertv  Count v i,  583 

Improvement  of'. .* i,  830,  S37, 338;  ii,  1378, 1379, 1382 

Troops: 

Battalions  of  Engineers i,  38, 40, 42, 44, 607, 802, 81 1 ,  814, 81 8;  iv,  3054 

Engineer  equipment  of 1,38,44,811,814,818 

Service  of  officers  of  the  Corps  of  Engineers  abroad  and  in  the  field,  with        i,  45 
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Troy,  N.  Y. : 

Harbor  lines  at  Adams  Island,  Hudson  River i,  579, 961 

Improvement  of  Hudson  River i,  140, 947 

Tuckerton  Creek,  N.  J.,  improvement  of i,  184;  ii,  1052 

Tug  Fork,  Big  Sandv  River,  W.  Va.  and  Ky.,  improvement  of i,  417;  iii,  1946 

Tulle  Creek,  N.  C. ,  bridge  across .' i,  590 

Tunnel,  Washington  Aqueduct,  D.  C i,  594;  iv,  2706 

Tumbulls  Island,  Retl  River,  La.,  bridge  at i,  581 

Turners  Cut,  N.  C: 

Improvement  of  waterwav  via i,  228;  ii,  1120 

Removal  of  wreck I i,  226;  ii,  1126 

Turrets i,  8 

Turtle  River,  Ga.  (m  Brunswick  Harbor)  i,  261 ;  ii,  1193 

Twelve-mile  Creek,  Fla.  {see  Orange  River) i,  274;  ii,  1218 

Twelve-mile  Creek,  N.  Y.  {see  Wilson  Harbor) i,  518;  in,  2819 

Twiggs  Bar,  Savannah  River,  Ga.,  removal  of  wreck i,  264;  ii,  1200 

Twin  Rivers,  Wis.  {see  Two  Rivers  Harbor) i,  444;  in,  2060 

Two  Harbors,  Minn.,  improvement  of  Agate  Bay i,  429;  in,  2003 

Two  Rivers  Harbor,  Wis.,  improvement  of i,  444;  in,  2060 

Tyaskin  Creek,  ^Id. ,  improvement  of i,  195,  200;  ii,  1077 

U.  . 

Union  Lake,  Wash.: 

Bridge  of  city  of  Seattle  at  Hester  avenue i,  589 

Bridge  of  Seattle  Electric  Company  at  Seattle i,  584, 585 

Improvement  of   waterway   via,   with  estimate  of  cost  of    increased 

dimensions .' i,  568;  in,  241 7, 2419 

Union  River,  Me. ,  improvement  of ij  66, 881 

United  States  Engineer  School i,  39,  796 

Urbana  Creek,  Va.,  improvement  of i,  212;  n,  1095 

V. 

Vermilion  Bayou,  I^. : 

Bridge  at  Abbeyville i,  584 

Bridge  at  D.  O.  Broussard's  crossing i,  584 

Bridge  at  Perry i,586 

Improvement  of  channel,  bay,  and  passes i,  323;  n,  1342 

Vermilion  Harbor,  Ohio,  improvement  of i,  499;  in,  2263 

Vermilion  Parish,  La. : 

Bridge  of,  across  Bayou  Vermilion  at  D.  0.  Broussard's  crossing i,  584 

Bridge  of,  across  Bayou  Vermilion  at  Perry i,  586 

Vessels: 

See  also  Dredjge  and  Snag  boats,  and  Wrecks. 

Rules  governing  nmning  of  steamboats  on  certain  streams i,  580 

Vicksbure  Harbor,  Miss. ,  imj^rovement  of i,  850;  ii,  1420 

Vidalia  Harbor,  La.  {s^e  Mississippi  River  Commission ) i,  578;  S.  8, 81 

Vinalhaven,  Me.,  improvement  of  Carvers  Harbor i,  72, 839 

Vineyard  Haven,  Mass. ,  improvement  of  harbor  at i,  110, 893 

VisayaSi  reconnaissances  and  explorations  in  department  of  the i,  ()07;  iv,  8050 

Volusia  Bar,  St.  Johns  River,  Fla.,  improvement  of i,  267;  n,  1206 

W. 

Wabash  River,  Ind.  and  III.: 

Improvement  above  Vincennes,  Ind i,  426;  in,  1985 

Improvement  below  Vincennes,  Ind i,  425;  in,  1984 

Operating  and  care  of  Grand  Rapids  lock  and  dam i,  426;  in,  1985 

Waccamaw  River,  N.  C.  and  S.  C,  improvement  of i,  237;  ii,  1 149 

Wakefield,  Va.,  wharf  at  Bridge  Creek  Landing  near i,  596;  iv,  2717 

Wand,  George  H.  (schooner),  removal  of  wreck  of i,  494;  in,  2245 

Wappinger  Creek,  N.  Y.,  improvement  of i,  143, 956 

Wappoo  Cut,  S.  C,  improvement  of i,  249;  ii,  1171 

Wareham,  Mass.: 

Bridge  across  Buttermilk  Bay i,  583 

Bridge  across  Wareham  River i,  583 

Wareham  River,  Mass.,  bridge  at  the  Narrows,  Wareham i,  583 

War  maps i,  605, 611 

Warren  Uounty,  Miss.,  bridge  of i,585 
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Warrior  River,  Ala. : 

Improvement  above  Tuscaloosa i,  295;  ii,  1285 

Improvement  below  Tuscaloosa i,  296;  ii,  1 289, 1290 

Operating  and  care  of  locks  and  dams  above  Tuscaloosa i,  300;  ii,  1300 

Revised  estimates  of  cost  of  locks  and  dams  above  and  below  Tusca- 
loosa   111,1288,1293 

Warroad  Harbor  and  River,  Minn.,  improvement  of i,  379;  ii,  1682 

Warwick  River,  Md. ,  improvement  of i,  1 95, 198;  ii,  107»t 

Washakie,  Fort,  Wyo.,  road  to  Buffalo  Fork,  Snake  River i,  612;  iv,  3075 

Washington,  D.  C. : 

Aque<luct  Bridge  across  Potomac  River,  repair  of i,  591 ;  iv,  2651 

Aqueduct,  Dalecarlia  Reservoir i,  593;  iv,  2691 

Aqueduct,  filtration  plant i,  596;  iv,  2712 

Aqueduct,  increasing  water  supply i,  594;  iv,  2706 

Aqueduct,  maintenance  and  repair i,  593;  iv,  2691 

Aqueduct  Tunnel  and  Howard  university  Reservoir i,  594;  iv,  2706 

Barracks i,  39,  793 

Battalion  of  Enginet^rn,  Third i,  40, 802 

Defenses  of i,7,23,7(H 

Engineer  Depot i,  41, 42, 807 

Engineer  School  of  Application,  V.  S.  Army i,  39,  796 

ICxecutive  Mansion i,  596;  iv,  2717 

Government  Printing  Office,  new  building  for i»  611 ;  iv,  3065 

Highway  bridge  across  Potomac  River  to  replace  Ix)ng  Bridge. . .  i,  592;  iv,  2652 

Improvement  of  Anacostia  River  at i,  206;  ii,  1087 

Improvement  of  Potomac  River  at i,  203;  ii,  1081 

Improvement  of  Potomac  River  below i,  205;  ii,  1085 

Memorial  Bridge  across  Potomac  River i,  591 ;  i v,  2652 

Public  buildings  and  grounds,  and  Washington  Monument i,  596;  iv,  2717 

Railroad  bridge  across  Potomac  River  to  replace  Long  Bridge i,  582 

Statues  and  memorials i,  596;  iv,  2717 

Washington  and  Oregon  Railway  Company,  bridge  of i,  585 

Washington  and  Plymouth  Railroad  Company,  bridge  of i,  684 

Washington  Lake,  Wash. : 

Bridge  at  Fremont  across  waterway  to  Puget  Sound i,  588 

Bridge  at  Fremont  avenue,  Seattle,  across  waterw^ay  to  Puget  Soimd  ...       i,  589 
Improvement  of  waterway  to  Puget  Sound,  with  estimate  of  cost  of 
increased  dimensions i,  568;  iii,  2417, 2419 

Washington  Monument,  D.  C i,  596;  rv,  2717 

Washington,   State  of,   contract  with  R.    B.  Lehman   (see  Tacoma  Har- 
bor)    1,568;  111,2417 

Washita  (Ouachita)  River,  Ark.  and  La.: 

.    Final  report  on  survey i,354;  n,1435 

Improvement  of 1,346;  ii,1410 

Water  craft: 

See  also  Dredge  and  Snag  boats,  and  Wrecks. 

Rules  governmg  running  of  steamboats  on  certain  streams i,  580 

Watoree  River,  S.  C,  improvement  of 1,242,243;  n,1162 

Water  hyacintlis: 

Removal  of,  from  Florida  waters 1,272;  n,  1215 

Removal  of,  from  Louisiana  waters i)327;  1 1,1317 

Removal  of,  from  Texas  waters 1,272,327 

Water-level  observations: 

Columbia  River,  Oreg.  and  Wash i,561;  ni,240B 

Michigan  Lake,  variations  in  surface  level  on  east  shore i,  457 

Mississippi  River  and  principal  tributaries i,  578;  8.,  3, 62 

Northern  and  Northwestern  Lakes 1,601,602;  iv,2763 

Waters,  navigable.    See  Bridges,  Rivers  and  harbors,  and  Wrecks. 

Water  supply,  Washington,  D.  C.    See  Washington,  D.  C. 

Waterwavs  (see  also  Canals) : 

Beaufort,  N.  C,  to  Newbern i,231;  n,1136 

Beaufort,  N.  C,  to  New  River 1,232;  n,1138 

Charleston  to  Beaufort,  S.  C. ,  improvement  of i,  249;  ii,  1 171 

Charleston  to  Beaufort,  S.  C. ,  sunken  logs i,  251;  ii,  1173 

Charleston  to  McClellanville,  S.  C i,246;  11,1166 

Chincoteague  Bay,  Va. ,  to  Delawait?  Bay,  Del i,  188;  ii,  1080 

Galveston  to  Houston,  Tex '. i,  334;  n,  1374 

Keweenaw  Bay  to  Lake  Superior,  Mich i,  435,  438;  in,  2090 


